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Getting Started

Chapter 1

Getting Started

In This Chapter

Sparcom’s Pocket Professional ™software is the first ofits kind, developed to
provide speed, efficiency and portability to students and professionals in the
technical fields. When you slide the Pocket Professional™ Mathematics Pac
into your HP 48SX, your calculator is instantly transformed into an electronic
“textbook,” ready to efficiently solve your mathematical problems. The Pac
is organized into eight separate sections: Algebra, Geometry, Trigonometry,
Hyperbolics, Calculus, Linear Algebra, Transforms, and Miscellaneous... all
available in an efficient, menu-driven format.

This chapter covers:

Installing and Removing the Card
RAM Requirements and the MATHD Directory
Using the Main Menu
Moving Around the Screen
Viewing Items Too Wide for the Display
Scrolling Equations Too Wide for the Display
Changing the Font Size
Using the Search Mode
Editing Text Entries
Alpha Lock
How to Load Data from the Stack
System Flagso

o
o
o
o
o
o
o
o
o
o
a
o

 

Installing and Removing the Card

The HP 48SX has two ports for installing plug-in cards. You can install your
Mathematics Pac card in either port. Be sure to turn off the HP 48SX while
installing or removing the card. Otherwise, user memory may be erased.
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To Install the Application Card

1. Turn the HP 48SX off. Do not press until you have completed the
installation procedure.

2. Remove the port cover. Press against the grip lines and push forward.
Lift the cover to expose the two plug-in ports, as shown below:

 

 

0

Vv
I

 

  
   
 

3. Select either empty port for the Pocket Professional ™card, and
position the card just outside the slot. Point the triangular arrow on
the card toward the HP 48SX port opening, as shown below:

  
The Pocket
Professional

  

 

  
  

 

 

4. Slide the card firmly into the slot. After you first feel resistance, push
the card about 1/4 inch further, until it is fully seated.

5. Replace the port cover.

To Remove an Application Card

1. Turn the HP 48SX off. Do not press until you have completed the
removal procedure.
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2. Remove the port cover. Press against the grip lines and push forward.

Lift the cover to expose the two plug-in ports, as shown above.

3. Press against the card’s grip and slide the card out of the port, as
shown below:

 

  

 

 

4. Replace the port cover.

Accessing the Mathematics Pac

After you turn on your HP 48SX by pressing [oN], there are three waysto start
the Pac.

Method 1: Press[&)[#1] to displayall libraries available to the HP 48SX.
Find and press :MATH_ to enter the Mathematics Pac library directory. The
screen displays new menukeys (softkeys) along the bottom, as shown:

 

 

  
[nA] Wd A301  

Press -MATH:(the first softkey) to start the application. To display a screen
containing the revision number and product information about the
Mathematics Pac, press ABOUT(the sixth softkey). For information about
the other softkeys available at this menu, see Chapter 10, “Programmable
Functions.”

Method 2: Type MATH to start the application.

Method 3: Add the command MATH to the CST (custom) menu. (For
more information, refer to Chapter 15 of the HP 48SX Owner’s Manual,
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«Customizing the Calculator.”) After the command has been added to CST,

press [es] MATH.to start the application.
  

  

 

RAM Requirements and the MATHD Directory

The Mathematics Pac requires a certain amount of the RAM in your HP
48SX to be unused in order to work correctly. This RAM is used for
temporary storage during menu display and calculations, and for storing
globalvariables and user integrals in the MATHD directory. We
recommend that you have at least 4000 bytes free when you operate the
Mathematics Pac. In a very few cases, more RAM will be required, and in
most cases, less is necessary, but if you have at least 4K free, you should have
no trouble. (For more information, refer to Chapter 5 of the HP 48SX
Owner’s Manual, “Calculator Memory.”)

When you execute the Mathematics Pac for the first time, the software
creates the directory MATHD in the HOME directory of the HP 48SX,
using a small amount of free RAM. All operations performed by the
Mathematics Pac take place in the MATHD directory. It is, therefore, the
only place where globalvariables are created or purged by the Mathematics
Pac. You may purge this directory (using the command PGDIR) if you are
very low on RAM, but you will lose all stored integrals and variable values. If
you purge the MATHD directory, the Mathematics Pac will automatically
recreate it the next time you execute the Pac. (For more information,refer to
Chapter 7 of the HP 48SX Owner’s Manual, “Directories.”)

 

Using the Main Menu

After you start the application, the Main menu appears:

 

Mathematics

LINEAR ALGEBRA
TRANSFORMS
MISCELLANEDUS
GETEXEARTEEEE EEA EE

 

The Main menu lists the eight major subjects. A subject is selected by
moving the arrow to the desired item and pressing [ENTER].
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Items in the Main Menu

Each item in the Main menu is briefly described below and is discussed in
detail in the remainder ofthis manual.

 

 

  

Item Description

Algebra Demonstrates several commonly used algebraic
functions.

Geometry Includes over 150 equations describing the most

useful two- and three-dimensional geometric fig-
ures.

Trigonometry Provides quick access to 100 trigonometric identi-

ties for reference.

Hyperbolics Provides quick access to 100 hyperbolic identities

for reference.

Calculus Spans several major areas within symbolic mathe-
matics, including over 300 integrals, nearly 50 deriv-
atives, and the 20 most common series in calculus.

Linear Algebra Provides basic tools for use in matrix analysis.

Transforms Includes over 150 reference formulas.

Miscellaneous Contains commonly used mathematical reference

data.
 

Summary of Operations
 

Key Action
 

 

ABOUT

   

 

Displays a screen containing the revision number and prod-
uct information about the Mathematics Pac. Pressing any
key erases the screen and returns to the Main menu.

Toggles between the small and large fonts.

Prompts for =ONE.: or ALL.to select items, and then
sends those items to an IR printer.

Quits the Mathematics Pac to the HP 48SX stack.
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Prompts for ONE: or ALL.to select items, and then
copiesthoseitemsto the stack. The items are placed in a
list if “ALL.= was chosen. 

"VIEW. Displays the entire text of an item too wide to fit on the
screen, up to one entire screen size. If the item fits on the

screen, this key is non-functional.

Quits the Mathematics Pac to the HP 48SX stack.

ENTER] Moves down one level in the menu structure.    (on]-[utH) Dumps the current screen to an IR printer.
 

A complete summary of operationsis given in Appendix B, “Summary of

Operations.”

 

Moving Around the Screen

Use the and keys to move the arrow up and down in a menu. Press
to move the arrow to the bottom of the screen, or to page down one

screen at a time if the arrow 1s already at the bottom ofthe screen. Press
to move the arrow to the top of the screen, or to page up one screen at a

time. Press to move the arrow to the end of the menu or press

to move the arrow to the beginning of the menu.

 

Viewing Items Too Wide for the Display

If the text of a menu item is too wide to fit within the display, an ellipsis (...)
appearsat the end of the line. On somescreens, the =VIEW.softkey will be
present — press -VIEW! to display the entire text of an item, up to one entire
screen size. Once the full text has been displayed, press or to
return to the menu. At all screens, including those screens where VIEW = is
not present, pressing will perform the same function. If an item does
fit entirely on the screen, VIEW= or will beep and do nothing.
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Scrolling Equations Too Wide for the Display

Equations can be viewed in EquationWriter format by moving the arrow to
the desired equation and pressing [ENTER]. This builds and displays the
EquationWriter form of the equation. If the EquationWriter form fits on the
screen, pressing returns to the list of equations from which the
equation was selected. If the EquationWriter form is too large for the
screen, the cursor keys are activated for scrolling, and pressing returns to
the list of equations from which the equation was selected. If the
EquationWriter form is too tall for the screen, the help messages are not
displayed, so as not to obscure any part of the equation, but the cursor keys
are still activated.

 

WARNING: While the HP 48SX is building the

EquationWriter format version of an equation, any

key presses may cause strange behavior, resulting

in no display of the equation. Therefore, do not press

any keys until the equation has been drawn, erased,

and re-drawn with the accompanying messages. If

you change your mind during a long equation build,

press to abort the build process and return to the

equation screen.    
 

Changing the Font Size

The default font for the Mathematics Pac displays information in condensed,
uppercase letters only. Pressing FONT will toggle the information to a
larger font, which is case-sensitive:

    

   

   

 

- Mathematics
*Hlgebra
Geometry
Trigonometry
Huperbolics
Calculus
Linear Hlaebra

[REOUT]>STH[PRINT|VIEW[FONT|QUIT|  

 

The font size will remain the same until "FONT is pressed again.
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Using the Search Mode

When menu lists are long,it is faster to locate an item using the search mode.
To initiate a search, press to display the following screen:

 

PRG
{ HOME MATHD }

Search for:
 

+
CHEATEEECEN[EEITH   

The HP 48SX is now locked in alpha-entry mode, as indicated by the alpha
annunciator at the top of the screen. Alpha entry mode activates the white
capital letters printed to the lower right of many keys. (For more
information, see the section below entitled, “Alpha Lock,” and refer to

Chapter 2 of the HP 48SX Owner’s Manual, “The Keyboard and Display.”)

To perform a search, enter the first letter or letters of the desired string and
press [ENIR]. The search function is case-sensitive, and will scan through all
information in the current menu. To enter a lowercase letter in the alpha
entry mode, precede the letter with (8). To abort the search, press (ET.

 

Editing Text Entries

The softkeys present at the search screen and at many data input screens are
command line editing keys. They allow you to edit the search string or input
data. Their functions are summarized below:

 

Action
 

Moves the cursor to the beginning of the current word.

Moves the cursorto the beginning of the next word.

Deletes all characters in the current word prior to the cursor.

Deletes all characters in the current word between the
cursor’s current position and the first character of the next
word.  

 

Toggles between insert and type-over modes.
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Clears the command line if there is text present, or aborts
text entry if the command line is already blank.

ENTER Accepts the current command line as the entry and returns
to the previous menu orlist.  
 

(For more information,refer to Chapter 3 of the HP 48SX Owner’s Manual,
“The Stack and Command Line.”)

 

Alpha Lock

System flag —60 controls whether or not Alpha Lock modeis set. The default
setting for flag —60 is clear, which meansthat pressing places the HP
485X in alpha-entry mode for only one character, and you must press
to lock alpha-entry mode. If flag —60 is set, however, then pressing [&] only
once locks alpha-entry mode. The examples in this manual assume that flag
—60 1s clear, so that each keystroke turns on alpha-entry mode only for

the following character. (For more information, refer to Chapter 2 of the HP

48SX Owner’s Manual, “The Keyboard and Display.”)

 

How to Load Data from the Stack

Atall data input screens,it is possible to load in values from the HP 48SX
stack, even while the Mathematics Pac is executing. This is achieved through
a limited version of the Interactive Stack, which operates from inside the
input routine. To activate the Interactive Stack, press [a], orif that doesn’t

work, press to display the EDIT menu and then press -1STK| At
this point, unless the stack is empty, the screen will display the contents ofthe
stack. You may move the arrow up and down the stack with and (@J, and
when you reachthe desired value, press “ECHO: to copyit onto the
command line for editing. To exit the Interactive Stack and return to the
command line, press or (fM. After returning to the command line, you

can edit the value with the editing softkeys described above. (For more
information, refer to Chapter 3 of the HP 48SX Owner’s Manual, “The Stack

and Command Line.”)
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System Flags

Flag Preservation

Executing the Mathematics Pac will not change the flag settings or stack
depth on your HP 48SX,unless you push /3STKat some pointto leave
results on the stack. For your convenience, most flag settings are preserved
during operation of the Mathematics Pac, including the alpha-lock setting.
However, for the software to operate properly, some system flags are
temporarily modified during execution:

[0 Angle modeis set to Degrees, except for integrations
OO Clock display is turned off
[0 Radix mark is set to “.” (period)
[0 User Mode is turnedoff

When you press (f or ZQUIT.. to exit the Mathematics Pac to the HP 48SX
stack, or when you press :FALLat the solver screen to access the HP 48SX
stack, all system and user flagsare restored to their previous settings.

  

 

 

WARNING: Pressing multiple times in rapid suc-

cession may abort the Mathematics Pac without

resetting the state of your HP 48SX. Do not do this!

The Pac is designed to be tolerant of any user oper-

ation, including a few presses, but it cannot

properly restore your stack and flag settings if you

push too many times in a row.    
User Flags Controlling Font Size and Units

The dispay font size is controlled by the setting of user flag 57. If flag 57 is
clear, the small display font will be used,if flag 57 is set, the large display font
will be used. Changesin the display font during operation of the
Mathematics Pac are preserved after you quit to the HP 48SX stack.

Thestate of units (on or off) is controlled by the setting of user flag 61. If flag
61 is clear, units are on; if flag 61 is set, units are off. Changes in the units

status during operation of the Mathematics Pac are preserved after you quit

to the HP 48SX stack.
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Chapter 2

Algebra

In This Chapter

Algebra demonstrates several commonly used algebraic functions.

This chapter covers:

Using Algebra
Closest Fraction
Greatest Common Divisor/Least Common Multiple
Polynomial Root Finder
Prime Factorization
Reducing a FractionO

o
o
a
o
a
g
d

 

Using Algebra

To get to the Algebra section, follow these steps:

1. Press to display all libraries available to the HP 48SX.

2. Find and press "MATH. to enter the Mathematics Pac library
directory.

3. Press the first softkey, MATH.| to start the application.

4. At the Main menu, move the arrow to Algebra (by pressing and

(J) and press [ENTER].
 

Algebra
SCLOSEST FRACTION
GCD 3 LC
POLYNOMIAL ROOTFINDER
PRIME _FACTORIZATION
REDUCE FRACTION

 

MAIN TK [PRINT| VIEW [FONT UP

Items in the Algebra Menu

Each entry in the Algebra menu is briefly described below and is discussed in
detail later in this chapter.
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Item Description
 

Closest Fraction Closest Fraction takes as input a real num-
ber, a complex number, an algebraic ob-
ject, or a unit object, along with a
maximum denominator, and returns the
closest fraction.

GCD & LCM GCD & LCM take as input two integers and
return the greatest common divisor (GCD)
and least common multiple (LCM) of those
two integers.

Polynomial Root Finder Polynomial Root Finder takes as input a se-
ries of real or complex coefficients of a

polynomial expression, and returns all

roots — both real and complex — of that
polynomial.

Prime Factorization Prime Factorization takes as input an inte-

ger and returns a list of the prime factors
that uniquely describes the integer.

Reducing a Fraction Reducing a Fraction takes as input two inte-
gers (the numerator and denominator) and
returns two integers (the reduced numera-
tor and denominator).    

Summary of Operations (Algebra)
 

Action
 

Toggles between the small and large fonts.

Returns to the Main menu.

Prompts for ::‘ONE.= or .ALL.to select items, and then
sends those items to an IR printer.

Prompts for £. ONE. © to select items, and then
copies those items to the stack. The items are placed in a

list if : was chosen.

Moves up one level in the menu structure.
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Displays the entire text of an item too wide to fit on the
screen, up to one entire screen size. If the item fits on the

screen,this key is non-functional.

Quits the Mathematics Pac to the HP 48SX stack.

Executes the selected function.

[on)-(utH) Dumpsthe current screen to an IR printer.     
A complete summary of operations is given in Appendix B, “Summary of
Operations.”

 

Closest Fraction

Upon choosing Closest Fraction from the Algebra menu, the following
screen appears:

 

PRG
{ HOME MATHD }

Enter object to reduce
and max. denominator:
obj» <int>

 

  £3KIP[SKIP#]€DEL[DELS|INS8]137k]

 

Closest Fraction takes as input a real number, a complex number, an
algebraic object, or a unit object, along with a maximum denominator, and

returns the closest fraction.

 

The ’<’ and ’>’ symbols shown in many entry

prompts in the Mathematics Pac bracket the type(s)

of object(s) to be entered on the command line, and

are not meant to be included as a part of the entry.   
 

Example 1: Calculate what the closest fraction to .4175 is, with a maximum
denominator of 100. Type in .4175 100 as your input:
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PRG
{ HOME MATHD }

Enter object to reduce
and max. denominator:
<obj> <int>

 

  4175 168
ALEEESTEITEDSEIS

 

Pressing displays a “Solving...” message and then the following screen:
 

   
Press to save the result to the stack as an algebraic object, or or
to return to the Algebra menu without saving the result on the stack.

Example 2: Calculate the closest fractions ofall the coefficients of

321X "2+ .981X +.571, with a maximum denominator of 16. Type in
321 X32] 981 XE sn 16 as yourinput:

 

ALG PRG
{ HOME MATHD }

Enter object to reduce
and max. denominator:
<obj> <int>

LER2+981 xX+. 571" 16
eskIP[sKIP[<DEL[OEL>TINGs[t5TK]

 

    

 

Pressing displays a “Solving...” message and then the following screen:

 

Result:
'Sr16¥K241X447!

   
Press to save the result to the stack as an algebraic object, or or
to return to the Algebra menu without saving the result on the stack.

Example 3: Calculate what the closest fractional components are of
(.333,.568), with a maximum denominator of 10. Type 333
568 10 as your input:
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PRG
{ HOME MATHD 2}

Enter object to reduce
and max. denominator:
<obj> <int>

(.333,.568) 18
CTAETAT)CW[ENNTEET

 

    

Algebra

Pressing displays a “Solving...” message and then the following screen:
 

Result:
'1/34+4/7%i"'

   
Press to save the result to the stack as an algebraic object, or or
to return to the Algebra menu without saving the result on the stack.

 

GCD & LCM

Upon choosing GCD & LCM from the Algebra menu, the following screen
appears:

 

PRG
{ HOME MATHD }

Enter two integers:
{int> <int>

 

 J
CHA [383 

 

GCD & LCM take as input two integers and return the greatest common
divisor (GCD) and least common multiple (LCM) of those two integers.

Example: Calculate GCD and LCM forthe integers 24 and 60. Type in 24
60 as yourinput:

Mathematics Pac

 

PRG
{ HOME MATHD }

Enter two integers:
<int> <int>
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Pressing displays a “Solving...” message and then the following screen:

 

  

GCD:
12

LCM:
126

PRESS [STO] TO SAVE TO STACK
PRESS [ENTER] TO RETURN TO LIST...
 

Press to save the results to the stack as tagged objects, or or to
return to the Algebra menu without saving the results on the stack.

 

Polynomial Root Finder

Upon choosing Polynomial Root Finder from the Algebra menu, the
following screen appears:

 

PRG
{ HOME MATHD }
 

Enter coefficients of
CN*x"N+..+c2*¥x2+.+cO=0:
<cN> 0 Kc2> .. KcB>

  

 

£:kIP[ikIP2]€DELJOELINSs[tETE]

 

Polynomial Root Finder takes as input a series of real or complex coefficients
of a polynomial expression, and returns all roots — both real and complex— of
that polynomial.

Example 1: Calculate the roots of .321X ~2+.981X +.571. Type in .321

981 .571 as yourinput:
 

PRG
{ HOME MATHD }
 

Enter coefficients of
CN¥x"N+..+c2¥xe+,.+cO=0:
<cN> .. <c2> . <c@>

.321 .981 .571¢ £SKIP[SKIP]DEL[UEL>INS5TH]

 

 

 

Pressing displays a “Solving...” message and then the following screen:
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the Algebra menu without saving the result on the stack.

Example 2: Calculate the roots of BN

XN6-2*X"5+4*XN 4-12*X "3 +24¥X ~2-12*X +60. Type in 1 2

CA =] 4 (=) 12 GA) (==) 24 (=) 12 FA] [=<] 60 as your input:

 

PRG
{ HOME MATHD }

Enter coefficients of
CH¥x"N+..+c2¥x 2+,+cO=0:
<cN> .. <c2> .. {c@>

 

1 -2 4 -12 24 -12 60+
CTETE TUTTeNHIE378

  

 

Pressing displays a “Solving...” message and then the following screen:

 

Result:
(-.123046474163.1.69971509632)
(-.123046474163.-1.6997150363)
(2.04701100823.1.08084389836)
(2.04701100823.-1.080B4389838)
(-.923964534065.1.73258478047)

+

PRESS (STO) TO SAVE TO_ STACK
PRESS [ENTER] TO RETURN TO LIST...

     
The small “+” symbol indicates that more than five roots were found.
However, only five roots can be displayed here — to view the remaining roots,
press to copy the result to the stack as a list, and then quit the Pac to
examine them.

 

NOTE: For large-order polynomials, computation

times may exceed one minute or more.   
 

Prime Factorization

Upon choosing Prime Factorization from the Algebra menu, the following
screen appears:

Mathematics Pac 2-7



Algebra

 

PRG
{ HOME MATHD }
Enter an integer to
prime factorize:
{int>

 

  HEHE EN EE ITED CEI

Prime Factorization takes as input an integer and returns a list of the prime
factors that uniquely describe the integer.

Example: Calculate the prime factorization of 1492. Type in 1492 as your
input:

   

   

  

{ HOME MATHD }

Enter an integer to
prime factorize:
<int>

1492+

 

 

 

 

 

 

Press to save the result to the stack as a list, or or to return to
the Algebra menu without saving the result on the stack.

 

Reducing a Fraction

Upon choosing Reducing a Fraction from the Algebra menu, the following
screen appears:
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PRG
{ HOME MATH }
 

 
Enter numerator and
denominator to reduce:
<num> <den>

ikIPF[ €DELJOELS[INSa[t5TE]

 

 

Algebra

Reducing takes as input two integers (the numerator and denominator) and
returns two integers (the reduced numerator and denominator).

Example: Reduce the fraction 336/1728. Type in 336 1728 as your input:

 

PRG
{ HOME MATH }
 

 
Enter numerator and
denominator to reduce:
<num> <den>

336 1728+
AGE EAEETEEEIEDGHEE

 

 
Pressing displays a “Solving...” message and then the following screen:
 

 

Result:

36

  
Press to savethe result to the stackas a list, or or to return to
the Algebra menu without saving the result on the stack.
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Chapter 3

Geometry

In This Chapter

Geometry includes over 150 equations describing the most common and
useful two- and three-dimensional geometric figures. Each of the equation
sets is described in detail in Appendix C, “Geometry Reference.”

This chapter covers:

Using Geometry
Solving a Single Equation
Managing Units and Solving
Solving Multiple Equations
Plotting One Equation
The Graphics Environment
Managing Units and Plotting
Multiple Plots of an Equation
What You Should Know About the SolverO

o
o
o
o
o
g
o
o
n

 

Using Geometry

To get to the Geometry section, follow these steps:

1. Press to display all libraries available to the HP 48SX.

2. Find and press :MATH.to enter the Mathematics Pac library
directory.

3. Press thefirst softkey, :MATH.| to start the application.

4. At the Main menu, move the arrow to Geometry (by pressing and
(@J) and press [ENTER].

 

Geometry
3COORDINATE SYSTEMS
CIRCLES
TRIANGLES
POLYGONS
PLANAR BOUNDED SOLIDS
CYLINDERS ip CONES
SPHERICAL FIGURES
ANALYTIC GEOMEThy

[MAINSTEPRINT] VIEW[FONT]UP |
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Items in the Geometry Menu

Each of the eight categories in the Geometry menu is briefly described below
and is discussed in detail in Appendix C, “Geometry Reference.”

 

Item Description
 

Coordinate Systems Equations describing the relationships be-
tween Cartesion, polar, cylindrical, and

spherical coordinates.

Circles Equations describing circles, sectors, and
segments.

Triangles Equations describing triangles, including

the laws of sines, cosines, and tangents.

Polygons Equations describing common quadrilater-
als and regular polygons.

Planar Bounded Solids Equations describing planar bounded sol-
ids, including inscribed and circumscribed
sphere radii.

Cylinders and Cones Equations describing right circular cylin-
ders and cones.

Spherical Figures Equations describing spherical figures, in-
cluding zones and segments of spheres.

Analytic Geometry Equations describing analytic geometry fig-

ures.    
Summary of Operations (Geometry)
 

Action
 

Toggles between the small and large fonts.

 

Returns to the Main menu.

  Prompts forONEor :/ALL. © to select items, and then
sends those items to an IR printer.

  Prompts forONE. or “ALL = to select items, and then
copies those items to the stack. The items are placed in a
list if &  
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Moves up one level in the menu structure.

 

Displays the entire text of an item too wide to fit on the
screen, up to one entire screen size. If the item fits on the

screen, this key is non-functional.

Quits the Mathematics Pac to the HP 48SX stack.

[ENTER] Moves down one level in the menu structure.  (on]-furH) Dumpsthe current screen to an IR printer.
 

A complete summary of operations is given in Appendix B, “Summary of
Operations.”

Choosing a Category from the Geometry Menu

Each ofthe eight categories of equations contains a series of related topics.
Each topic includes a title, an equation or set of equations, a completelist of
variables and descriptions, a default set of units for all variables, and

(usually) a picture to illustrate the topic.

Example: Investigate the category of Planar Bounded Solids. To examine
this category, move the arrow to Planar Bounded Solids and press [ENTER]:

 

  

   

 

  

Planar Bounded Solid.
SCUEE
RECT. PARALLELEPIPED

TETRAHEDRON

[MAIN[EQNSVARS [SOLVE] PICTUP  
Items in a Category Menu

Each entry in the Planar Bounded Solids category menu is briefly described
below and is discussed in detail in Appendix C, “Geometry Reference.”

 

 

Item Description
 

Cube Equations describing cubes.

Rect. Parallelepiped Equations describing rectangular parallelepipeds.

Pyramid Equations describing pyramids.    
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Tetrahedron Equations describing tetrahedrons.
 

Summary of Operations (Category)
 

Action
 

Displays the equation screen for the current topic.

Returns to the Main menu.

 

Toggles between the small and large fonts.

Displays a picture for the current item, if one exists.

Prompts for “ONE. or AL
sends those items to an IR printer.

 

to select items, and then 

Displays the solver screen of the current topic.

 

Prompts for :ONE: or ALL:to select items, and then
copies those items to the stack.

Moves up one level in the menu structure.

 

Displays the variable screen for the current topic, including

descriptions and default units.

Quits the Mathematics Pac to the HP 48SX stack.

Displays the equation screen for the current topic.

(on)-(urH) Dumps the current screen to an IR printer.    
A complete summary of operationsis given in Appendix B, “Summary of

Operations.”

Choosing a Topic from a Category Menu

Once you have chosen a category, as described above, then a menu of topics
will be displayed.

Example (cont.): We have just chosen Planar Bounded Solids from the
Geometry menu. A topic is selected by moving the arrow to the desired item
and pressing [ENTR]. Let’s investigate the equation set describing a
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Tetrahedron. To do this, move the arrow to Tetrahedron and press [ENTER] Or

 

 

IEQNS: | After the “Loading data...” message, this screen will be displayed:

Tetrahedron
3 K=1/4%A~2%03

T=U¥K
RI=L/12%A%16
RC=174%A%I6
Y=1/12¥A~3%/2
H=R¥F(2/2)

[SLICE GETTH RTTEEEEEET   
This screen displays the six equations that describe a Tetrahedron.

 

Solving a Single Equation

Example (cont.): Calculate the volume of a tetrahedron with side length 2.

Marking the Equation

Thefirst step in solving this problem is to select the equation necessary to

solve it. Since we are interested in only the volume, it makes sense to only
solve that one equation. To do this, mark the volume equation by moving the
arrow downto the second-to-last equation and pressing ‘MARK. Observe
that after marking an equation, the arrow is automatically incremented one
location for convenience, so that more than one equation can easily be
marked:

 
Tetrahedron

Y%A~2%{3

w
e
I
n [=
]
~

 [MAIN [Hak] VARS [SOLVE] PICTUP 

To make sure this is the equation we want, we can display it in the
EquationWriter format. To do this, move the arrow back to the marked
equation by pressing (4). Press to display the equation in
EquationWriter format. After the “Building equation...” message and a
brief pause, you will see the equation. When you havefinished viewing the
equation, press or to return to the equation screen.

Mathematics Pac 3-5



Geometry

Listing the Variables

Beforesolving the equation, let’s check the variable screen. Press ©VARS
to display all the variables used in the currentset of equations. After the
“Updating subset...” message, the following screen is displayed:

 

Tetrahedron
>A (MX: SIDE A
¥ (M*3): VOLUME

 

FE ELHENENEEEEEEE

Note that only variables contained in the marked equations will be shown at
the variable screen.

 

Now, let’s solve the equation. First, press SOLVEto go to the solver level:

 

Tetrahedron
0
0

[MAIN [KNOW]IANT CALC[CONV]UP  

 

Entering a Value

By default, no units are present, which is what we want. Now,set the value of
A to 2. Make sure the arrow is pointing at A, and press [ENTER]. Enter the

value for A by typing 2 (don’t press any of the unit softkeys; those will be
covered in the next section):

 

 

   

PRG
{ HOME MATHD 3

Set ay, side a:

(IIEEGTEETEGE

Press to acceptthe value and return to the solver screen:
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Tetrahedron

 

[MAIN[ENOMH[ANT] CHLC[CONN]UP]

The triangular tag next to A indicates that the value is user-defined, or

known.

 

NOTE: Some variables are uppercase letters, while

others are lowercase letters; however, when dis-

played in the small font, all variables appear as

uppercase. For this reason, the lowercase and up-

percase versions of a letter are never both used,

because it would be impossible to tell them apart.

(Both r and R would appear as R in the small

font.) Most pictures in this manual were captured in

the small display font, so all variables are referenced

as if they were uppercase.   
 

Solving the Equation

Press CALCto solve the equation. After the “Storing values...” message
and the “Updating knowns...” message, you will see an informational
message describing which equation is being solved for which variable. Then
the found value will be displayed, and the solver screen will reappear:

 

Tetrahedron
A: 2
V: 842809041579

rk
3%

 

[FHIN[ENOMW]ANT[ CHLCJCONYUP

The asterisk (*) tag next to V indicates that its value was just found in the
last calculation.

Mathematics Pac 3-7



Geometry

 

Solving Multiple Equations

Example: Calculate the radius of the circle circumscribing a triangle about
which you know only the lengths ofthe three sides: 2cm, 1in, and V3cm.

The first step in solving this problem is to find the equations necessary to
solve it. Starting at the Main menu, execute the following steps:

Listing the Variables

Move the arrow to Geometry and press [ENTER]. Then move the arrow to
d press [ENIR]. Then move the arrow to General Triangle and

press © to examine the variables. After the “Loading data...”
message, this screen will be displayed:

  

 

General Triangle

+
4

 

OF eC
[EEEEENEATAWE

Scroll downin the listto find the variable RC, the circumscribed circle
radius. This is the variable for which we will be solving. Now press EQNS:
to view the equation set:

 

~ General Triangle
+ 0A+8B+8C=180

A~2=BrgaeS¥BECACOSIOR)
B~2=C*2+A~2-2XCXAXCOS(OE)
C~B=A~2+B~2-2¥AXBXCOS(8C)
K=1l/a8%H¥C
K=(CaXSIN(BRIXSIN(OB)I/(BXSING,.,
K=RI¥%S
K=AXBXC/(4¥RO)
EISEEEEEEETE

 

Marking the Equations

This screen makes evident the advantage ofthe solver: we don’t know which
equations are necessary to find RC from A, B, and C, so we simply use all
of them and let the solver do the work. Therefore, press ‘SOLVEto go to
the solver level:
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eneral Triangle  +

4

a
w
E

  

<
>
>

  

“
o
o
m
n
b
)

c
e
c
e

  T
o
w

t
o
w

<
=

 

FECTCCT)NOTT

Note that A has the value 2 already stored in it; this is a remnantof the
previous example, but does not affect the current problem.

Entering the Values

By default, no units are present, which is what we want. Set the value of A
by moving the arrow to A and pressing [ENTER]. Clear the current value of 2

 

  

 

 

  

by pressing [and then enter a new value for A by typing 2 and pressing
to append units of centimeters:

FRG
{ HOME MATHD 3
Set a, side ai

2_cm#
|EEIBycz
 

Press to acceptthe value and return to the solver screen:

 

eneral Triangle

+
4
p

“
T
T
T
e
O
W

“
o
o
k

a
w
E

o
c
o
o

: 0
M: 0

FREICHT) EEATETBT   

The arrow is automatically moved down one location for convenience,
although this meansthat the specified value for A has been scrolled up off
the screen. Press to look at A. Since units are off, the value for A was

converted to the default unit of meters, and therefore displays as .02. The
triangular tag next to A indicates that the value is user-defined, or known.
Set the value for B (1_in) in a similar fashion; it will display as .0254.
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Using the HP 48SX Stack for Calculations

To enter the value of V3cm for C, we mustfirst evaluate the square root.
This cannot be done inside the Mathematics Pac, so press SHAL
temporarily suspend execution:

 

 

HALT
HOME MATHD }
 

L
T
A

BILL       
—we have full use of the HP 48SX stack and functions, so type 3 and press

. While we are at the stack, we can also perform other operations, such as
hanging the display notation Change it to FIX 4 by typing 4 [=<]=] ==
FIX [ENR]. Then press LCONT. to continue operation:   
 

 

0.0000
TCESNTCETT

Make sure the arrow is pointing at C and press [ENTER]:

 

PRG
{ HOME MATHD }

Set cy side c:
 

+
IEEEEEEGERNTEINGE|

  
Press to access the Interactive Stack:

 

PRG

 

  

 

Press | J. to copy the value in stack level 1 onto the command line for
editing. Then press or to exit the Interactive Stack and return to
the command line to finish entering the value for C:
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PRG
{ HOME MATHD }
Set cy side c:

1.732858868757 +
|IITEIETEG|

Press [€] to removethe extra space, and press '2CM: to append units of

 

centimetersto the value. Then press [ENIRR]to return to the solver screen:

 

R:
B:
C:

8
8
8
H:
T:
M:
K:

Rl:

 

0000

F161TENS]YARHALT]PICTUP

The value for C will display as .0173.

Using the Wanted Feature

Now, we could press :CALC: to solve the equations. However,the solver

would systematically search through all the equations, and would continue

solving past the point at which it had found a value for RC. Therefore,to

expedite the process, mark RC as a wanted variable. The solver will
terminate immediately upon finding values for all wanted variables.

Movethearrow down to RC (by pressing (¥J) and press

 

 

   0
R: 0.0000

[PAIN[KNOW]HANTCHLC[CONV]UP|]  
 

 

The question mark (?) tag next to RC indicatesit is wanted. The WANT:
keyis a toggle,just like the (KNOW: key, so pressing it again when the arrow
is pointing to RC would remove the question mark (?) tag.
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Solving the Equations  
Now, press #8ALCE to solve the equation set. After the “Storing values...
message and the «Updating knowns...” message, you will begin to see a series
of informational messages describing which equation is being solved for
which variable. In each case, the found value will be briefly displayed, and
the solver will continue systematically searching for new equations to solve,
until RC has been found. (In this example, values for 6A, 6B, 6C, K, and

H will be found before RC is calculated.)

 

+ General Triangle

PER:0.0000
[MAINENO[HANT|CHLCJCONY|UP

 

The asterisk (*) tags next to several variables indicate that their values were

just found in the last calculation.

You may note that a value of 805.46 was found for 6B, which is not the
principal value. To fix this, copy the value of 6B to the stack, halt and do a
360 MOD operation on 6B, return to the Pac, and load the value back into
6B by using the Interactive Stack. An alternative to this cumbersome
process is to seed 6B with a guess, as expained in a later section in this
chapter entitled, “What You Should Know About the Solver.”

Converting a Value

Now, let’s find out what the value of RC is in millimeters. Turn units on by

pressing UNITS:

4 General Triangle
¥H: 0.0189_M

: 0_M
: 0M

XK: 0.0002_M*2
Ri: 0_M

 

XRC: 0.0127_.M
2 5: 0M

PER: 0_M
[FHIN[CLERK]PURGCALE JUNIT] UP

 

Movetthe arrow up to point at RC by pressing [4] and then press (x)
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[+ Convert to:

 

This is a list ofall the dimensionally consistent units to which you can convert
the value of RC. Move the arrow down to the MM choice and press [ENTER].
After the “Converting value...” message, the following screen will be

displayed:

    

        

  

 

 

4 General Triangle
: M

    

¥H: 0.0199.
T: 0_M
M: 0_M

XK: 0.0002_M"2
Rl: 0_M

FRC: 12.7400_MM
§: 0M
PER: 0_M

[MAIN[ENOW][HAHNT[ CHLCCONV]UP

Copying a Result to the Stack

To copy the final resultto the stack, make sure the arrow is pointing at RC
and press 38TK:
 

Send what data?

  mE rw 

SelectONE.to copy only the value of RC to the stack, tagged with the
variable name. When you quit the Pac later, you will see both the value we
placed there earlier, when finding V3, and also the value of RC, tagged with

the variable name.

 

Managing Units and Solving

The solver can work either with units or without units. In general, the solving
operations work much faster when units are off, but you may want to work
with units in order to view answers in the desired units. There are several
important points to the behavior of the unit manageras it relates to the solver:
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1.

3-14

When units are on, values can be entered in any unit, as chosen from

the menu presented at the entry screen. The default SI unit is always
the first softkey, and entering a value without appending a unit will
cause the default unit to be appended.

When units are off, all values are considered to be SI units, so that

equations can be solved withoutyielding inaccurate results. If a value
is entered with a unit from the entry screen, the value is automatically
converted to the default SI units, and then the unit is stripped. Thus,

if units are off, and 2_cm is entered for a variable, you will see .02 at

the solver screen, because the value has been converted to meters.

When units are on, the units of a desired or wanted variable can be
specified in advance, in a manner similar to specifying a guess. Simply
enter a value in the desired unitsinto the variable. Then press
: to toggle the variable back to an unknown state, or press

NI. to mark the variable as wanted. Then press :“CALC” to
solvefor the variable; the answer will be returned in the specified
units. The alternative to this processis to press “CONV: to convert
the found value to the desired units, after solving has been completed.

 

  

When "CALC is pressed,all the valuesin the variables are stored in
global copies of the variables, inside the MATHD directory.
Therefore, after many uses of the Mathematics Pac, you may begin to
notice that variables already seem to contain values when you go to
solve equations. This is normal — the Pac is automatically loading in
existing values from the global variables for convenience,if the units
are dimensionally consistent with the units required for the variable.

Oncesolving with units takes a noticeably longer time, the following
procedure is recommended to yield the quickest results. This
procedure assumes that there is only one, or possibly two, variables in
which you are interested, and that the units on the other known
variables are irrelevant. Start with units turned off (i.e., the softkey
appears as ‘UNITS not as UNIT=.). Enter all known valuesin the
correct units by making use of the automatic conversion feature. This
means that many of the values will look strange, but this is not
important, since they are all consistent. Then solve for the desired
variable(s). After the solver has completed, turn units on, to append
default SI units to all variables. Then, select the desired variable(s),
and press #EONVE to convert them to the final units. This procedure
gives the best of both worlds: no units for fast solving, but units for
convenient results.
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Plotting One Equation

Example: Plot how the volume ofa right circular cone varies with the radius
of the base for a cone with altitude 7.

The first step in solving this problem is to find the equation necessary to solve
it. Starting at the Main menu, execute the following steps:

Choosing the Equation

Movethe arrow to Geometry and press [ENR]. Then move the arrow to
Cylinders and Cones and press [ENR]. Then move the arrow to Cone and
press or EQNS(0 display the equations. After the “Loading
data...” message, this screen will be displayed:

 

   

   

Cone

4
4
W
K
> ¥(R+5)

1/3wXR2%H

ERTIES EEEEEETE 
Since we are interested in the variation of volume with base radius, the

equation to plot is the last one. We have decided that the independent
variable is the base radius (although it could be the altitude), so we must
enter a value for the altitude, so it can be held constant while the base radius

varies. This must be done at the solver screen. Before pressing SOLVE. ,
first move the arrow down to the volume equation (the last one) and press

 

Cone
<> S=y(R*2+H2)

L=w¥R¥S
T=wXRX(R+3)s

PY=1/3XXR"2XH

 

[MAIN [rakk vas [SOLVE] PICTUP

Holding Other Variables Constant for Plotting

Marking the volume equation will prevent the unneededvariables S, L, and
T from appearing atthe solver screen. Now, press SOLVE! . After the
“Updating subset...” message, the following screen will be displayed:
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[MAIN[ENO HANT |CHLE[CONY |UP]

If you have been following step-by-step throughthis chapter, units will
currently be turned on. Turn them off by pressing :UNITs|
After the “Removing units...” message, the following screen will be displayed:

 

 

[MAIN[CLERR]PURGCALC UNITS] UP

Set the value of H by moving the arrow to H and pressing [ENTER]. Press
to clear the previous value and type 7 as your input (don’t press any of the
unit softkeys); then press to acceptthat value and return to the solver
screen:
 

 

[MAINJCLERE]PURGCALE JUNITS] UP

Now, we are ready to plot the equation, because a value for H has been
entered.

 

NOTE: What is important at the solver screen is that

H be marked as a known variable. It is also critical

that R be an unknown variable —if R is marked as

known,it will not be allowed to vary as the indepen-

dent variable by the plotter. In a complex equation,

it must be the case that all but one of the variables

on the right-hand side of the equation be marked as

known at the solver screen before plotting.    
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Return to the equation screen by pressing fEQNS'| and move the
arrow down so it points at the volume equation (the last one):

 

FIpV=1/IXWER"2XH

 

GEILGTSETAETSITNTa

 

NOTE: Pressing PLOTwill plot the equation cur-

rently selected by the arrow, not necessarily the

marked equation. The reason for this is that none,

one, some, or all of the equations may be marked at

any one time.    
Plotting an Equation

 

To begin the plotting process, press “PLOT. . After the
“Processing...” message, the following screen will be displayed:

 

Clear PICT first?

  
 

For this example, we are starting a new plot, so press YESto clear the
graphics screen, PICT, before beginning the plot. If you should decide to
abort the plotting process here, pressing would return to the equation
screen. After the “Purging variables...” and “Storing values...” messages,
the following screen will be displayed:

 

 

PRG
{ HOME MATHD }

Enter horizontal range
for r (mJ:
<Min> <Max>

 

    

 

SAEFATECENEESITEDGFE
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Specifying the X and Y Axes Ranges

Now, you must choose the range for the X axis (the R axisin this case). You
ed to enter both a minimum and a maximum value for theare requir

independent variable.

 

NOTE: If units are off, the range values you enter are

assumed to be in Sl units and should not be entered

as unit objects. For example, type 3 for 3_m and .03

for 3_cm. When units are off, it is not possible to

enter plot ranges in units other than default Sl units.
 

 

 
NOTE: If units are on, the range values you enter are

assumed to be in the units of the independent vari-

able. For example, if R contained a value in centi-

meters, the X axis prompt would assume the axis

| ranges you entered were in centimeters. (For more

information, see a later section entitled, “Managing

Units and Plotting.”)
 

Let’s vary the base radius of the cone from 0 to 5. Separate the values by
pressing [#c):
 

PRG
{ HOME MATHD }

Enter horizontal range
for r Cm):
<Min> <Max>

B S¢
CATETETTTeNF)i

 

       

Press to accept the X range values. The following screen will be
displayed:

 

PRG
{ HOME MATHD }

Enter vertical range
for V (m™3)>,
or ENTER for AUTO:

 

   
   CTHETEKO ITEDCF
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Now, you must choose the range for the Y axis (the V axis in this case). You
are given a choice between fixing the Y axis and having the HP 48SX
autoscaleit for you. If you fix the axis, you are required to enter both a
minimum and a maximum value for the dependent value. If you decide on
autoscaling, simply press at this screen. For our example,press
to autoscale. After the “Autoscaling plot...” and “TM to exit plot...”
messages, the plot will begin. At any time, you can press to abort the
plotting process. After the plot is complete, the Graphics environment of the

HP 48SX will be activated:

V=1/3%w¥R

 

The “(8 to exit plot...” message was to remind you that pressing will
return to the equation screen when you have finished examining the plot.

 

The Graphics Environment

The HP 48SX Graphics environment provides extremely useful functions for
graphically analyzing functions. Explaining in detail the functionality of the
Graphics environmentis beyond the scope of this manual, but the behavior of
selected, useful softkeys at the Graphics environment and the Function menu
is explained below. For a complete description of all the softkeys available,
refer to Chapter 18 of the HP 48SX Owner’s Manual, “Basic Plotting and
Function Analysis.

 

 

WARNING: The SLOPE: and softkeys at the
Function menu will only work correctly when the plot

was made with units turned off, because the HP 48SX

hasdifficulty taking derivatives of variables contain-

ing unit objects. When units are turned off, these

functions work correctly.    
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Summary of Operations (Graphics Environment)

 

Action
 

 

ENTER

(on)-ur) 
 

 

Redraws the plot with the cursor position at the center of
the screen.

Displays the coordinates of the cursor position.

Displays the Function menu for analyzing function plots.

Toggles display of the softkeys on and off.

Unnecessary in the Mathematics Pac.

Places a mark (X) at the cursor location.

Pastes in a graphics object (GROB) from the stack at the
cursor location.

Copies the rectangle bounded by the mark and the cursor

location to the stack as a graphics object (GROB).

Zooms in on the rectangle defined by the mark and the cur-
sor.

Displays the ZOOM menu, which rescales and recenters
the plot.

Exits the Graphics environment and returns to the equation
screen.

Copies the coordinates of the cursor position to the stack.

Dumps the current screen to an IR printer.

Temporarily displays the plot status menu, including the

axis ranges, until is released.

Copies PICT (the plot) to the stack.
 

Summary of Operations (Function Menu)
 

Action
 

 

  

 

Displays the area under the function defined by the X axis
value of the mark and cursor.

Returns to the Graphics environment menu.
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Moves the cursor to the nearest extremum on the function.

Plots thefirst derivative of the function.

 

Displays the function value at the X axis value of the cursor,
and moves the cursor to that point on the function.

Unneeded in the Mathematics Pac.

 

Moves the cursor to the nearest root and displays the coor-
dinate of the root.

SLOPE Displays the slope of the function at the X axis value of the
cursor, and moves the cursor to the point at which the

slope was calculated.    
 

A complete summary of operationsis given in Appendix B, “Summary of
Operations.”

 

Managing Units and Plotting

The plotter can work either with units or without units. In general, plotting
works much faster when units are off, but you may want to work with units in
order to simplify plotting. There are several important points to the behavior
of the unit managerasit relates to the plotter that you should understand:

1. When units are on, X and Y axis range values are entered in the units
of the independent and dependent variables,as set at the solver
screen. For example, to enter 0_cm to 3_cm as the X axis range, set
the units of the independent variable to centimeters at the solver
screen, toggle the variable back to unknown by pressing .KNOW: |
and later enter 0 3 at the X axis range prompt.

2. When unitsare off, X and Y axis range values are entered in the
default SI units of the independent and dependent variables. For
example, to enter 0_cm to 3cm as the X axis range, type 0 03 at
the prompt,since the default units for the independent variables will

be meters.
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3. Plotting with units may take up to 10 times as long as plotting without
units. Therefore, in cases where only the qualitative shape of the plot
is important, it is recommended that you plot without units so that you
get yourresults faster. In cases where the Graphics environment will
be utilized to analyze a plot, it may be necessary to plot with units, so
that the coordinates are in the desired units. (The coordinates will
always be in default SI units for plots done with units off, and this may
be inconvenient in some cases.)

 

Multiple Plots of an Equation

Example (cont.): Plot how the volume of a right circular cone varies with the

radius of the base for a cone with altitude 21, and compare to the result for a
cone with altitude 7.

We have already selected the appropriate equation, but to make the new plot
for an altitude of 21, we must change the value stored in H. First, we must
leave the Graphics environment, where we were examining the plot for a
cone with altitude 7. Press to return to the equation screen:

 

Cone
STICRB+H2)
L=mw¥R¥S
TZmERERLS)

FpV=1/3XwXR"2XH

 [MAINJEQHE] PLOT ITNT
 

Press SOLVE:to return to the solver screen, move the arrow down to H,
and press to edit the value of 7 stored there:

 

PRG
{ HOME MATHD }

Set hy, altitude:
 

 7.0660
LtTc[te[keiIN]FT  

Press to clear the value of 7 from the commandline,type 21, and press
to accept thatvalue:
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[MAIN[ENOK]HARNT] CALEJCONYUP

 

Press (1) EQNS. to return to the equation screen, and move the arrow
down so it pointsat the volume equation (the last one), and press (07) (x7)
iP to plot that equation. After the “Processing...” message, the
a,screen will be displayed again:
  

 

Clear PICT first?

   
This time, press =NO.so that the previousplot is not erased from PICT.
Since we arc choosing to overlay this plot on any previous plots in PICT,it is
not necessary to change the X and Y axes, because they have already been
specified. Therefore, after the “Purging variables...”, “Storing values...”,
and “(8M to exit plot...” messages, the new plot will begin. At any time, you
can press to abort the plotting process. After the plot is complete, the
Graphics environment of the HP 48SX will be activated:

 

~ CONE
Vv (M*D) Y=1/3%Tm¥R*2%H

 

[2-E0:]CENTJCO0RDJLREEL

The “{@M to exit plot...” message was to remind you that pressing will
return to the equation screen when you have finished examining the plot.

 

What You Should Know About the Solver

As you have seen in the examples given above, the solver allows you to easily
specify the values and units of your equation or set of equations before
sending the data to the HP 48SX numerical root-finder. For the selected set
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of equations,the solver screen lists all the variables, shows whetherthey are

known, unknown, wanted, or just calculated, and whether units are on or off.

What Does Multiple Equation Solver Mean?

The Sparcom solveris a systematic solver, not a simultaneous one. For
example,it can solve this set of equations, provided itis given a user-specified
value of either x or y:

x+y+z=35

x+y=3

However,it cannot solve this set of equations, when neither x or y is known
in advance:

It iterates through a set of equations, searching for an equation with only one
unknown variable. When an equation satisfying this requirement is found,it
utilizes the HP 48SX root-finder (programmable command ROOT) to solve
for the unknown variable. After the value is found, that variable is marked as

found, and the solver continues to search. The solver does not terminate its

search until one of four conditions occurs:

1. All equations are solved, and all variables found.

2. All variables marked as wanted are found.

3. No more equations can be solved, because all remaining unsolved
equations have more than one unknown variable.

4. A solving error occurs, such as Divide By Zero or Bad Guess(es).

All variables for which values are found in a solving operation are marked
with an asterisk (*) tag at the solver screen. If a variable is not marked with
an asterisk (*), then it was either not marked as wanted, or a value for it was
not found because of too many unknowns.

Speeding Up Computing Time

 

Pressing “CALE: activates the HP 48SX root-finder to calculate the
solution(s). The root-finder requires an initial value on which to baseits
search. You an provide a guess for the HP 48SX to use; if you don’t do so,
the solver will supply a guess of 1. The root-finder then generates pairs of
intermediate values and interpolates between them to find the solution. The
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time required to find the root depends on how close the initial guessis to the
actual solution.

You can speed up computing time by providing a guess close to the expected
solution. At the solver screen, enter your guess into the variable. Upon
returning to the solver screen, the variable will be marked as known; press

NOW:to toggle the variable back to unknown. Then press CALC’| and
theHP 48SX will use the stored value for the variable asits initial starting

point.

 

“Bad Guess(es)” Message

If the HP 48SX displays the “Bad Guess(es)” message,it indicates an error
has been made in setting up the problem. Go back through the setup process
and check for error in specifying data, such as physically impossible triangle
dimensions, etc. (For more information, refer to Chapter 17 of the HP 48SX
Owner’s Manual, “The HP Solve Application.”)
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Summary of Operations (Equations Screen)

 

Action
 

  

 
 

 

Displays the selected equation in the EquationWriter.

Toggles between the small and large fonts.

Returns to the Main menu.

Toggles the selected equation between marked and un-
marked status, adding or removing a triangular tag. Only
variables in the marked set of equations will appearin the
solver and variable screens. If no equations are marked, all

will be used.

Plots the selected equation, prompting for x-axis and y-axis
values. Plotting is only allowed for equations of the form

y=f(a,b,...), where all but one of the variables on the right-
hand side of the equation are held constant (i.e., known).

Displays a picture for the current item, if one exists.

Prompts for :ONE. or ALL:to select items, and then
sends those items to an IR printer.

Displays the solver screen of the current topic.

Prompts for ONE: or ALL. to select items, and then
copies those items to the stack.

Moves up one level in the menu structure.

Displays the variable screen for the current topic, including

descriptions and default units.

 

Quits the Mathematics Pac to the HP 48SX stack.

Builds and displays the EquationWriter form of the equa-
tion.

[on]-{utH) Dumps the current screen to an IR printer.

Displays the entire text of an item too wide to fit on the
screen, up to one entire screen size. Once the full text has

been displayed, pressing or returns to the menu.
If the item fits on the screen,this key is non-functional.
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Summary of Operations (Variable Screen)

 

Key Action
 

EQNS. |Displays the equation screen for the currenttopic.

 

Toggles between the small and large fonts.

 “MAIN. Returns to the Main menu.

“PICT: Displays a picture for the current item, if one exists.

{PRINT Prompts for .ONE: or “ALL. to select items, and then

sends those items to an IR printer.

  

‘SOLVE. Displays the solver screen of the current topic.

  Prompts for :ONE= or ALL= to select items, and then
copies those items to the stack. The items are placed in a

list if - was chosen.

  

Moves up one level in the menu structure.

WVIEW: Displays the entire text of an item too wide to fit on the
screen, up to one entire screen size. If the item fits on the
screen, this key is non-functional.

  Quits the Mathematics Pac to the HP 48SX stack.

ENTER Displays the topic, the variable name (with default units),
and the full description, all expanded to one screen. Press

to save the variable

(on]-{utH] Dumps the current screen to an IR printer.
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Summary of Operations (Solver Screen)
 

Key Action
 

"CALC Stores variable values and systematically iterates through
the set of marked equations in an attemptto find values for

all wanted variables. Also, stores the known and found val-

ues into global variables in the MATHD directory.

CLEAR Resets values of all current variables to zero

:CONV.. Converts a variable to different units, if units are on.

(EQNS Displays the equation screen for the current topic.

_FONT Toggles between the small and large fonts.

“HALT Halts the Pac so that operations can be performed on the
HP 48SX stack. Pressing “CONT: or returns to the
Pac, while pressing KILL:terminates the Pac.

KNOW Toggles the selected variable between known and unknown
status, adding or removing a triangular tag.

~MAIN Returns to the Main menu.

PICT Displays a picture for the current item,if one exists.

‘PRINT Prompts forONE. or ‘ALL. to select items, and then
sends those items to an IR printer.

    

 

Purges the global copies (in the MATHD directory) of the
current set of variables, but does not change the values
currently set inside the Pac.

 

Prompts for .ONE = or ALLto select items, and then
copies those items to the stack.

 

Indicates that units are currently turned on. Pressing this
key turns off units, automatically converting all variable val-
ues to Sl units and then stripping the units.

 

Indicates that units are currently turned off. Pressing this
key turns on units, automatically appending standard Sl
units to the values.

Moves up one level in the menu structure.

 

Displays the variable screen for the current topic, including
descriptions and default units.    
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Toggles the selected variable between wanted and

unwanted status, adding or removing a question mark tag.

Quits the Mathematics Pac to the HP 48SX stack.

ENTER Prompts for a value for the variable.

on]-(utH) Dumps the current screen to an IR printer.

Displays the entire text of an item too wide to fit on the
screen, up to one entire screen size. Once the full text has

been displayed, pressing or returns to the menu.
If the item fits on the screen, this key is non-functional.    
 

A complete summary of operationsis given in Appendix B, “Summary of
Operations.”
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Notes:
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Chapter 4

Trigonometry

In This Chapter

Trigonometry provides quick access to 100 trigonometric identities for
reference.

This chapter covers:

[J Using Trigonometry
[J Trigonometry Sections

 

Using Trigonometry

To get to the Trigonometry section, follow these steps:

1. Press to display all libraries available to the HP 48SX.

2. Find and press MATHto enter the Mathematics Pac library

directory.

3. Press thefirst softkey, ‘MATH. | to start the application.

4. At the Main menu, move the arrow to Trigonometry (by pressing
and (¥]) and press [ENTER].

 

v Trigonometry
SDEFINITIONS
PICTURES
RELATIONS
REDUCTIONS
ANGLE SUM/DIFF.
HALF ANGLE
DOUBLE ANGLE
MULTIPLE ANGLE
CIESAATE AE ETE EEE

    
  

 

 

 

Items in the Trigonometry Menu

Each entry in the Trigonometry menu is briefly described below and is

discussed in detail later in this chapter.
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Item Description

Definitions Definitions of the basic trigonometric formulas.

Pictures Graphs of the basic trigonometric formulas.

Relations Fifteen relations.

Reductions Twelve reductions.

Angle Sum/Diff. Eight angle sum and angle difference formulas.

Half Angle Six half-angle formulas, along with the quad-

rants in which each formula is valid.

Double Angle Eight double angle formulas.

Multiple Angle Nine multiple angle formulas.

Function Product Three function product formulas.

Function Sum/Diff. Twelve function sum and difference formulas.

Power Relations Seven powerrelations.

Exponential Relations Five exponential relations.

Quadrant Signs Variation of the signs of the trigonometric func-
tions in each of the quadrants.   
 

Summary of Operations (Trigonometry)
 

 

Key Action

o Toggles between the small and large fonts.

Returns to the Main menu.

Prompts for ONE: or & + to select items, and then
sends those items to an R printer.

  

 

    

  Prompts for 1ONE.= or i ALL.® to select items, and then
copies thoseitems to the stack. The items are placed in a
list if © was chosen.

 

Moves up one level in the menu structure.

 

Displays the entire text of an item too wideto fit on the

screen, up to one entire screen size. If the item fits on the
screen, this key is non-functional.   
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Quits the Mathematics Pac to the HP 48SX stack.

Moves down one level in the menu structure.

(on]-(uH] Dumps the current screen to an IR printer.
 

A complete summary of operations is given in Appendix B, “Summary of
Operations.”

 

Trigonometry Sections

All of the Trigonometry sections except Definitions, Pictures, and Quadrant
Signs behave identically. The other ten sections contain reference formulas
which can be browsed, viewed in text format (by pressing “VIEW. ), viewed
in EquationWriter format (by pressing [ENTRR]), or copied to the stack as
algebraics for later use.

Definitions is different in that you can access a picture (by pressing
= ).

Pictures is different in that the data consists ofpictures, so pressing [ENTER]
Simply displaysthe selected entry as a picture on the screen. Note aL

RINT. does not print the picture — the only way to capture the pictures as

hardcopy iis to press [oN)-(uT) to trigger a screen dump to an IR printer.

  

Quadrant Signs is different in that the data does not consist of equations, so
pressing displays the selected item expanded to fill the screen. You can
also access the same picture as from Definitions.
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Summary of Operations (Trigonometry sections)
 

Action
 

   

 @-E  

Toggles between the small and larger fonts.

Returns to the Main menu.

Displays a picture for the current item, if one exists.

 

Prompts for ZONE: or SALLE to select items, and then
sends those items to an IR printer.

 

Prompts for :ONE: or . to select items, and then
copies those items to the stack. The items are placed in a
list if ~~ was chosen.
 

Moves up one level in the menu structure.

Displays the entire text of an item too wide to fit on the
screen, up to one entire screen size. If the item fits on the

screen, this key is non-functional.

Quits the Mathematics Pac to the HP 48SX stack.

For equation data, builds and displays the Equation-
Writer form of the equation. (For more information, see the
section in Chapter 1 entitled, “Scrolling Equations Too Wide
for the Display.”) For picture data, displays the pic-
ture. Fortext, displays the screentitle, the item label,
and the item, all expanded to one screen.

Dumps the current screen to an IR printer.
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Chapter 5

Hyperbolics

In This Chapter

Hyperbolics provides quick access to 100 hyperbolic identities for reference.

This chapter covers:

[0 Using Hyperbolics
0 Hyperbolics Sections

 

Using Hyperbolics

To get to the Hyperbolics section, follow these steps:

1. Press to display all libraries available to the HP 48SX.

2. Find and press MATH. to enter the Mathematics Paclibrary
directory.

3. Press thefirst softkey, MATH:| to start the application.

4. At the Main menu, move the arrow to Hyperbolics (by pressing
and (J) and press [ENTER].

 

v Hyperbolics
>DEFINITIONS
PICTURES   

  

  

 FUNCTION PRODUCT
[MAIN]+STE[PRINT]YEW [FONT] UP]

 

Items in the Hyperbolics Menu

Each entry in the Hyperbolics menu is briefly described below and is
discussed in detail later in this chapter.
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Function Product

Function Sum/Diff.

Power Relations   Complex Arguments

Item Description

Definitions Definitions of the basic hyperbolic formulas.

Pictures Graphs of the basic hyperbolic formulas.

Relations Sixteen relations.

Angle Sum/Diff. Eight angle sum and angle difference formulas.

Half Angle Seven half-angle formulas.

Double Angle Seven double angle formulas.

Multiple Angle Eight multiple angle formulas.

Three function product formulas.

Ten function sum and difference formulas.

Eight powerrelations.  Twelve complex argumentrelations.
 

Summary of Operations (Hyperbolics)
 

Action
 

    

  

Toggles between the small and large fonts.

Returns to the Main menu.

Prompts for “ONE: or ::ALL-to select items, and then

sends those items to an IR* printer

 

  
Prompts for 8ONE© or ::ALLi: to select items, and then
copiesthose itemsto the stack. The items are placed in a
list if & was chosen.

 

Moves up one level in the menu structure.

Displays the entire text of an item too wide to fit on the

screen, up to one entire screen size. If the item fits on the

screen,this key is non-functional.

Quits the Mathematics Pac to the HP 48SX stack.

Moves down one level in the menu structure.

Dumps the current screen to an IR printer.
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A complete summary of operationsis given in Appendix B, “Summary of
Operations.”

 

Hyperbolics Sections

All of the Hyperbolics sections except Pictures behave identically. The other
ten sections contain reference formulas which can be browsed, viewed in text

format (by pressing “MIEW.), viewed in EquationWriter format (by pressing
[ENTER]), or copied to the stack as algebraics for later use.

Picturesis different in that the data consists of pictures, so pressing
simply displays the selected entry as a picture on the screen. Note that
"PRINT. does not print the picture — the only wayto capture the pictures as
hardcopyis to press [0N]-fu] to trigger a screen dump to an IR printer.

Summary of Operations (Hyperbolics)

 

Action
 

Toggles between the small and large fonts.

Returns to the Main menu.

 

Prompts for “ONE:or :*ALL'to select items, and then
sends those items to an IR printer.

 

Prompts for ONE© or =ALL: to select items, and then
copies those itemsto the stack. The items are placed ina

list if “:ALL: was chosen.

Moves up one level in the menu structure.

 

Displays the entire text of an item too wide to fit on the
screen, up to one entire screen size. If the item fits on the
screen, this key is non-functional.

Quits the Mathematics Pac to the HP 48SX stack.

For equation data, builds and displays the EquationW-
riter form of the equation. (For more information, see the
section in Chapter 1 entitled, “Scrolling Equations Too Wide
for the Display.”) For picture data, displays the pic-
ture.   [on]-{utH Dumps the current screen to an IR printer.
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A complete summary of operationsis given in Appendix B, “Summary of
Operations.”
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Chapter 6

Calculus

In This Chapter

Calculus spans several major areas within symbolic mathematics, including
300 integrals, nearly 50 derivatives, over 20 series, and a section on vector

analysis.

This chapter covers:

Integrals
Derivatives
Series
Vector Analysisa

o
o
o
g
d

 

Using Calculus

To get to the Calculus section, follow these steps:

1. Press to display all libraries available to the HP 48SX.

© to enter the Mathematics Pac library 2. Find and press i

directory.

3. Press thefirst softkey, “MATH" to start the application.

4. At the Main menu, move the arrow to Calculus (by pressing and
(@]) and press :

 

Calculus
INTEGRALS
DERIVATIVES
SERIES
VECTOR ANALYSIS

[MAINSTEPRINT] VIEW [FONT] UP

 

Items in the Calculus Menu

Each entry in the Calculus menu is briefly described below and is discussed
in detail later in this chapter.
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Item Description

Integrals Provides reference to over 300 integrals, along with

solving capabilities.

Derivatives Provides reference to over 50 derivatives, along with
solving capabilities.

Series Provides reference to over 20 series, including bino-

mial and Taylor series, along with solving capabilities.

Vector Analysis Provides reference to div, grad, and curl, in Carte-
sian, cylindrical, and spherical coordinates.  

Summary of Operations (Calculus)
 

Action
 

   

==  

Toggles between the small and large fonts.

Returns to the Main menu.

Prompts for .ONE.. or :
sends those items to an IR printer.

  to select items, and then

 

Prompts for .ONE. or i A to select items, and then
copies those items to the stack. The items are placed in a
list if was chosen.

 

Moves up one level in the menu structure.

Displays the entire text of an item too wide to fit on the
screen, up to one entire screen size. If the item fits on the

screen,this key is non-functional.

Quits the Mathematics Pac to the HP 48SX stack.

Moves down one level in the menu structure.

Dumps the current screen to an IR printer.
 

A complete summary of operations is given in Appendix B, “Summary of

Operations.”
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Calculus

 

Integrals

Upon choosing Integrals from the Calculus menu, the following screen
appears:

 

Integrals
: USER-DEFINED
: ELEMENTARY
AEN

: A+BR.C+DH
A*BX~N

: Cogake,®2-C2
: J(R+E
feign)

ET)EETETAEEEBT

hd
=>0
1
g:

3
y:

5
&

 

This menu includes the eighteen sections of integrals in the Mathematics Pac.
To find a particular integral, you should browse through the list of sections
until you find the general form of the integral you wish to look up or solve. If
you cannotfind the integral you wish to look up or solve, you can easily enter
it into the user-defined section, as described in the section in Chapter 10
entitled, “Calculus Functions.”

Choosing a Section from the Integral Menu

Each ofthe eighteen sections of integrals contains a group of related
integrals. Each integral can be displayed in EquationWriter or text format,
copied to the stack, or solved, indefinitely or definitely. You can also search
for a specific integral using the search mode described in the section in
Chapter1 entitled, “Using the Search Mode.” The user-defined integral
section behaves identically to all other sections, once you have entered your

own integrals, as described in the section in Chapter 10 entitled, “Calculus
Functions.”

Example: Investigate the section of integrals with forms containing
exponentials. To examine this section, move the arrow to Exponential by
pressing and then press [ENTRR]:

16: Exponential
PCAXRISERPCAXRI/A
EXPCAXNIZEXP(AXR)/A~2ECAER-1)
MEEXPCAXYIZERP(AZHIXZ(R=0.M .,
CLeEXPCRII=H-LNC1+EXPCR))
a ~ReA~=-%I/LNCR)
BREA(BCRERRORERSLOXCh
EXPCAXRI/CI+hEh)2=EXPChENIAL,

HEERP(-H~2)=-1/2XERP(-H*2)
[MEIN +STE[PRINT[SOLVE]SEI HTH

 

 

 

This particular section contains ten integrals.
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Viewing an Integral in EquationWriter Format

Let’s view the first integralin this section in EquationWriter format. To do
this, press [ENTER]. After a “Building equation...” message, the screen will
blank for a few moments. Then, the integral will be drawn in EquationWriter
format:

 

HP 4BSK EQUATION WRITER

u .

[Eran dy AFA

PRESS [ENTER] TO RETURN TO LIST...   
When you have finished viewing the integral, press to return to the list.
Many integrals are too large for the screen, and will be displayed with the
cursor keys activated for scrolling purposes. (For more information, refer to
the section in Chapter 1 entitled, “Scrolling Equations Too Wide for the
Display.”)

 

WARNING: While the HP 48SX is building the

EquationWriter format version of an integral, any key

presses may cause strange behavior, resulting in no

display of the equation. Therefore, do not press any

keys until the integral has been drawn, erased, and

re-drawn with the accompanying messages. If you

change your mind during a long integral build, press

to abort the build process and return to the

integral screen.   
Now, solve the first integral.

Solving an Integral

The integral solving processis one of substitution and algebraic
simplification. To solve the first integral, make sure the arrow is pointing to it
and press SOLVE. Thefirst step in solving the integralis specifying the
limits of integration. You can either perform a definite integration by
entering a lower and an upper limit, or an indefinite integration by pressing
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with a blank command line. If you choose to perform an indefinite

integration, then a constant of integration will be added to the final result.

Entering Limits of Integration

For this example, enter limits of integration. Limits can either be real
numbers, names (variables), or algebraic expressions. This means you can
integrate from 0 to 1, or from A to B, or even from SIN(t) to

COS(t +u), providing that none of the variables used in the limits are
identicalto the variable of integration, X. For this example, integrate from
0 to 10, so type 0 10 as your input:
 

KAD ALG PRG
{ HOME MATHD }

Enter limits, or press
ENTER for indefinite:
{lower> <upper>

HA a ESI

 

  
Press to accept that input.

Entering Values of Constants

After the “Processing...” message, you will be prompted to enter values for
all the unknown constantsin the integral. This does not include the variable
of integration, for which you do not enter a value. The constants are
precisely that — constant with respectto the variable of integration, X.
However, as in the case of the limits of integration, constants can either be
real numbers, names (variables), or algebraic expressions.

For this example, set the value of A to be TAN(T), where T is a constant.
Type T as your input:

 

KAD ALG PRG
{ HOME MATHD }

Enter values, or press
ENTER if all unknown:

'TANCTY!
[ikIP[ikIPDEL[DEL>[INSt5Tk]
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NOTE: If you wish to enter a name (variable) as a

limit or a constant, the tic marks surrounding the

name are optional. For example, T can be entered

as 'T or T.    
Simplifying the Result

After the “Storing values...” and the “Solving...” message, the following
screen will appear:

 

Completely simplify
algebraic result?

(this may be slow.”

= ETH   
This prompt only appears when the current result of the integration process
is an algebraic expression. When thatis the case, you have the option of
completely simplifying the expression, through a series of algebraic

expansions and collections by the HP 48SX. If the current result is numeric,

this prompt is bypassed because no simplification is necessary.

Answering -YES | will simplify the expression, although it may take a few
minutes for complex expressions, while answering ©NOwill cause
subsequent displays of the result to appear unsimplified.

Forthis example, press =YES. | After the “Processing...” message, the
following screen will be displayed:

 

View result in EQWr
or TEXT format?

A TESm Ee
]    

Viewing the Result

This prompt only appears when the final result of the integration process is
an algebraic expression. When thatis the case, you have the option of
displaying the result in either EquationWriter format or text format. If the
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final result is numeric, this prompt is bypassed because the EquationWriter
display formatis not appropriate.

For this example, press ‘EQWR. | After a “Building equation...” message,
the screen will blank for a few moments. Then, the integral will be drawn in
EquationWriter format:

 

HP 485% EQUATION WRITER

ExP(TAN(T)) -1
TANCT) TANCT)
 

  PRESS [ENTER] TO RETURN TO LIST...
 

When you havefinished viewing the integral, press to proceed to the
next prompt. Many integrals are too large for the screen, and will be
displayed with the cursor keys activated for scrolling purposes. (For more
information, refer to the section in Chapter 1 entitled, “Scrolling Equations
Too Wide for the Display.”)

After pressing [ENR], the following screen will be displayed:

 

Copy to stack?

   
Choosing “YES= will leave a copy of the result on the stack as an algebraic
objectfor further use after you quit the Mathematics Pac, while choosing

NO © will not. After you make a choice here, you will be returned to the

list of integrals.
  

 

Derivatives

Upon choosing Derivatives from the Calculus menu, the following screen

appears:
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XVISUXDH(VI+VXDH(U)
(UXVEDZUXVEIRCNI+YXWNEIR(UD 400
JN=(VEaR-UXdRC(NI/Y2
*MNI=NXU~(N-1)X3H(U)

[MAINTTK [PRINT FONT] UP

 

 

  
  

 

  

 

This menu includes all of the derivatives in the Mathematics Pac. To find a
particular derivative, you should browse through the list until you find the
general form of the derivative you wish to look up or solve. Each derivative
formula can be displayed in EquationWriter or text format, copied to the
stack, or solved. You can also search for a specific derivative formula using
the search mode described in the section in Chapter 1 entitled, “Using the
Search Mode.”

Example: Find the derivative of SIN(X)*COS(X). To use the table of
derivatives, you mustfirst recognize the form of the derivative, which in this
case is U*V. Therefore, move the arrow down to the fifth derivative formula

by pressing four times. To makesure thisis the desired form, press
to view it in EquationWriter format:

 

HP 4BSX EQUATION WRITER

(uy) =U 2

PRESS «4 AF 0 TO SCROLL EQUATION
PRESS [ATTN] TO RETURN TO LIST...   
 

Since this formula is slightly wider than the screen, the cursor keys are
activated for scrolling. When you have finished viewing the formula, press

to return to the list of derivative formulas.

Solving a Derivative

Now that we haveselected the correct derivative formula, press SOLVE|
After a “Processing...” message, you will be prompted to enter values for the
unknowns in the formula.

Entering Functions and Constants

You must enter values for all the unknown functions and constants in the
derivative formula. The functions must be functions of the independent
variable, X. The constants must be constant with respect to the independent
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variable, X. You can easily tell the difference between what must be a
function and what must be a constant by the letter: U, V, and W are

functions, while A, B, and all other letters represent constants with respect
to X.

For this example, the value of U is SIN(X) and the value of V is COS(X),

so type (OJ En) [9 X (=) (=) (==) CJ eg (J X as yourinput:
 

RAD ALG PRG
{ HOME MATHD }

Enter values; or press
ENTER if all unknown:
<U> LV»

 

'SINCR)' 'COS(Ke'   
Press to accept that input.

 

NOTE: If you wish to enter a name (variable) as a

limit or a constant, the tic marks surrounding the

name are optional. For example, X can be entered

as 'X’ or X.  
 

Simplifying the Result

After the “Storing values...” and the “Solving...” message, the following
screen will appear:

 

Completely Simplify
algebraic result

(this may be slow.”

VE: NO   
This prompt only appears when the current result of the derivation processis
an algebraic expression. When thatis the case, you have the option of
completely simplifying the expression, through a series of algebraic
expansions and collections by the HP 48SX. If the current result is numeric,
this promptis bypassed because no simplification is necessary.

 

Answering © = will simplify the expression, although it may take a few
minutes for complex expressions, while answering"NO" will cause
subsequent displays ofthe result to appear unsimplificd.
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For this example, press =i. After a “Processing...” message, the

following screen will be displayed:

 

View result in EQWr
or TEXT format?

ECF [i   
Viewing the Result

This prompt only appears when the final result of the derivation process is an
algebraic expression. When thatis the case, you have the option of displaying
the result in either EquationWriter format or text format. If the final result is
numeric, this prompt is bypassed because the EquationWriter display format
1s not appropriate.

Forthis example, press TEXT. The following screen will be displayed:
 

Resul
'COSCXY*2=-SIN(RY™2!

   
Press (579) to save the result to the stack as an algebraic object, or [ENTER] or (AT
to return to the derivatives screen without saving the result on the stack.

 

Series

Upon choosing Series from the Calculus menu, the following screen appears:

 

Series

 

   

 

  

IAL
NENTIAL # LOG.

Kia. & HYPEREDLIC

 [MAIN[35TH[PRINT|VIEW [FONT] UP]
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Taylor Series

Example: Find the Taylor series of the function SIN(LN(X)) about the
point X =e, to the third order.

 

NOTE: This is quite a lengthy example, but most

complex Taylor series expansions and algebraic

simplifications will take several minutes.    
To do this, select Taylor from the Series menu. Then press SOLVE| and

type in (0 EN (8) Ca] (9 X6] 2) (J (2 X =) 3 [= 2.7182818246
as your input:

 

ALG PRG
{ HOME MATHD }

Enter equation, varia-
ble, or oint:

 

Zean> <uars lords <p>

WJ) RK 3 2.7182818246   

 

Press [ENTER] to accept that input. After a lengthy “Solving...” message, you
ESifyou wantto simplify

the result before you displayit, or NOE if you wantto quickly view the
result withoutfurther simplification. For this example, press YESto
simplify the result. After another lengthy “Processing...” message, you will
be prompted for what type of display you want. Choose EQWR' to view the
result in EquationWriter format, or -TEXTto view the result quickly in a
text format. For this example, choose TEXT" | and the following screen will
be displayed:

  

 

  

 

Result:
'-@. 908605-0.3089%X"2+0.
B254%X"3+1.2708*K'

PRESS [STO) TO SAVE T
PRESS [ENTER] TOD RETURN   

Press (59) to savethe result to the stack as an algebraic object, or [ENTER] or (AT)
to return to the Taylor series screen without saving the result on the stack.
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Binomial Series

Example: Find the binomial expansion of (X+5)© 4. To dothis, select
Binomial from the Series menu. Then press SOLVE| and type 5 [=] 4 as
your input, since Y=35 and S=4 in the general form (X+Y)"S:

 

 

ALG PRG
{ HOME MATHD }

Enter values, or press
ENTER if all unknown:
<Y> KS»

 

5 44
[£sKIP[KIP3[€DEL[DELIN 8]t3TK   

Press [ENTER] to accept that input, and after a “Storing values...” and a
amy” message, you will be prompted for algebraic simplification.
Choose “YESto simplify the result, and then select EQWR: to view the
result in EquationWriter format. After these choices, the following screen
will be displayed:

 

 

HP MBSX EQUATION WRITER

25415045+28:4°+4+500.

PRESS « 4 ¥ Wm TO SCROLL EQUATION
PRESS [ATTN] TOD RETURN TO LIST...    

When you have finished viewing the result, press to continue on to the
final prompt, which asksif you wish to copy the result to the stack. Choosing

will leave a copy of the result on the stack as an algebraic object for
further use after you quit the Mathematics Pac. After you make a choice
here, you will be returned to the binomial series screen.

 

Other Series

Example: Evaluate the series expansion of SIN(X) to five terms. To do this,
select Trig. & Hyperbolic from the Series menu. Then, since the arrow is
already pointing at the series for SIN(X), press ‘SOLVE:| and after a
“Processing...” message, enter the number of terms desired by typing 5 as

your input:
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PRG    

  

  
   

{ HOME MATHD }

Enter number of terms
desired in expansion:
<int>

3
ails

 

   HEECN[EEITEDCEE

 

Press [ENTER] to acceptthat input. After the “Processing...” message, you will
be prompted for algebraic simplification and for display type. The fastest

0 view the resultsis no simplification, text format. To do this, press
JD and then TEXT" at the next prompt. After these choices, the

following screen will be displayed:
  

 

Result:
EPRRD+E. BE83%X
B2¥X7+2. POSTE

S
o

S
R
O

   
Press (519) to save the result to the stack as an algebraic object, or [ENIRR] or (AT
to return to the Trig. & Hyperbolics series screen without saving the result on
the stack.

 

Vector Analysis

Upon choosing Vector Analysis from the Calculus menu, the following
screen appears:

 

   

    

Vector Analysis
SRECTANGULAR
CYLINDRICAL
SPHERICAL

[MEIN[+SJPRINT YIEW [FONT] UP

These are the available coordinate systems. Choose any one of these by
moving the arrow to the appropriate selection and pressing to view the
equations for that coordinate system. Once you have chosen a coordinate
system, you can view the equations for gradient, divergence, curl, and
Laplacian in EquationWriter or text format, or copy them to the stack for
further reference.
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NOTE: The divergence and gradient operators, and

the dot and cross products in the formulas are not

valid HP 48SX functions —these formulas are in-

cluded solely for reference.   
Summary of Operations (Calculus Sections)
 

Action
 

 

Toggles between the small and large fonts.

Returns to the Main menu.

 

Prompts forONE... or A to select items, and then
sends those items to an IR printer.

Starts an item-specific solving process.

 

Prompts for ONE: or i. to select items, and then
copies those items to the stack.

Moves up one level in the menu structure.

 

Displays the entire text of an item too wide to fit on the
screen, up to one entire screen size. If the item fits on the

screen, this key is non-functional.

Quits the Mathematics Pac to the HP 48SX stack.

For equation data, builds and displays the Equation-
Writer form of the equation. (For more information, see the
section in Chapter 1 entitled, “Scrolling Equations Too Wide
for the Display.”) Forpicture data, displays the pic-
ture. For text, displays the screen title, the item label,
and the item, all expanded to one screen.  [on]-futh) Dumps the current screen to an IR printer.   

A complete summary of operationsis given in Appendix B, “Summary of
Operations.”
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Chapter 7

Linear Algebra

In This Chapter

Linear Algebra provides basic tools for use in matrix analysis.

This chapter covers:

Using Linear Algebra
Enter or Edit Matrix
Characteristic Polynomial
Determinant
Eigenvalues
Traceo

o
o
o
o
a
o

 

Using Linear Algebra

To get to the Linear Algebra section, follow these steps:

1. Press to displayall libraries available to the HP 48SX.

2. Find and press MAT
directory.

3. Pressthe first softkey, ‘MATH| to start the application.

 

H: to enter the Mathematics Pac library

4. At the Main menu, move the arrow to Linear Algebra (by pressing
and (@]) and press [ENTER].

 

Linear Algebra
SENTER OR EDIT MATRIX
CHAR. POLYNOMIAL
DETERMINANT
EIGENVALUES
TRACE

[GEICTESET ERT EEE ETE ET

 

Items in the Linear Algebra Menu

Each entry in the Linear Algebra menu is briefly described below and is
discussed in detail later in this chapter.
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Item Description
 

Trace 
Determinant

Eigenvalues

Enter or Edit Matrix Controls entry and editing of the matrix on
which all other operations will be per-

formed.

Characteristic Polynomial Finds the characteristic polynomial of a

square matrix.

Finds the determinant of a square matrix.

Finds the eigenvalues of a square matrix

by applying the polynomial root-finder to

the characteristic polynomial. Finds the trace of a square matrix.
 

Summary of Operations (Linear Algebra)

 

Action
 

 

[ENTER]

0-3 
 

 

Toggles between the small and large fonts.

Returns to the Main menu.

 

Prompts for ZONE= orALL’ to select items, and then
sends those items to an IR printer.

Prompts for “ONE. orALL"to select items, and then
copies those items to the stack. The items are placed in a
listif “-ALL~~ was chosen.

Moves up one level in the menu structure.

Displays the entire text of an item too wideto fit on the
screen, up to one entire screen size. If the item fits on the

screen, this key is non-functional.

Quits the Mathematics Pac to the HP 48SX stack.

Moves down one level in the menu structure.

Dumps the current screen to an IR printer.
 

A complete summary of operations is given in Appendix B, “Summary of

Operations.”
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Enter or Edit Matrix

Enter or Edit Matrix makes use of the command line to enter or edit a square
matrix. When a matrix is entered,it is stored in the global variable MATR in
the MATHD directory. Once a matrix has been specified, all other functions
in the Linear Algebra section will operate on that matrix. To enter a new
matrix or to edit the existing matrix, simply choose Enter or Edit Matrix

again.

Usually, choosing Enter or Edit Matrix displays the following screen:

 

Enter a new matrix
or edit the existing

matrix?

  CHEE Sk
 

 

Atthis point, select “NEW to enter a new matrix (overwriting MATR) on
a blank commandline, select ZEDIT:to edit the matrix previously stored in
MATR,or press (A to abort the process and return to the Linear Algebra
menu.

  

If the variable MATR does not exist (which happensthe first time Enter or
Edit Matrix is selected), then the New/Edit question is bypassed and you are
taken directly to the new matrix entry screen, as described below.

 

NOTE: All operations in Linear Algebra take only

square matrices as arguments, so the Enter or Edit

Matrix function will not allow entry of non-square

matrices.    
Entering a New Matrix

 

Selecting & = brings up the following screen:

 

PRG
{ HOME MATHD 2}

Enter matrix:
<matrix>

 

  +
Lee[=fn]|1|
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Thefirst softkey in the menu begins a matrix. The second softkey is pressed
after each row of data, in order to end that row and begin a new row. And
the third softkey ends the matrix. Pressing [ENTER] accepts the entry.

  

 

 

Example:Enter the ma 1]First, select “NEW: . Then type
dE1(= : 28310 as your input:

PRG
{ HOME MATHD }
Enter matrix:
<matrix>

(CL 12]
[ 34 1]¢
[0Jet]BD]||

  
Pressing stores that matrix into MATR and returns to the Linear
Algebra screen.

Editing aann Existing Matrix

 

Selecting SEDEEZ brings up a screen with the current contents of MATR
loaded onto the command line for editing. (For more information, refer to
the section in Chapter 1 entitled, “Editing Text Entries.”)

Example (contJ:Editthe matrix [[12][34]], changingitto[[21][34]
]. First, select &EDIES . Then type (08) (0&) =] =] 1 (=] as yourinput:
 

PRG
{ HOME MATHD }

Edit matrix:
<{matrix>

(L211
[ 341]

Lee[sofnf||J

 

  
Pressing stores that matrix into MATR (overwriting the previous
contents) and returns to the Linear Algebra screen.

 

Characteristic Polynomial

Upon choosing Char. Polynomial from the Linear Algebra menu, the
characteristic polynomial of the matrix stored in MATR is automatically
calculated and displayed.

Example (cont.): Calculate the characteristic polynomial of the matrix [[ 2 1
1134] ]. To dothis, simply choose Char. Polynomial from the Linear
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Algebra menu. This displays a “Solving...” message and then the following
screen:

 

   
Press to save the result to the stack as a list, or or to return to

the Linear Algebra menu without saving the result on the stack.

 

Determinant

Upon choosing Determinant from the Linear Algebra menu, the determinant
of the matrix stored in MATR is automatically calculated and displayed.

Example (cont.): Calculate the determinant of the matrix [[21][3 4] ]. To
do this, simply choose Determinant from the Linear Algebra menu. This
displays a “Solving...” message and then the following screen:

 

Result:
S

   
Press to save the result to the stack as a number, or or to return
to the Linear Algebra menu without saving the result on the stack.

 

Eigenvalues

Upon choosing Eigenvalues from the Linear Algebra menu, the eigenvalues
of the matrix stored in MATR are automatically calculated and displayed.

Example (cont.): Calculate the eigenvalues of the matrix [[21][34]]. To
do this, simply choose Eigenvalues from the Linear Algebra menu. This
displays a “Solving...” message and then the following screen:
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Result:
S
1

PRESS [STO] TO SAVE TO STACK ..
PRESS [ENTER] TO RETURN TO LIST.
 

Press to savethe result to the stack as a list, or or to return to
the Linear Algebra menu without saving the result on the stack.

If the matrix has more than five eigenvalues, then a small “ +” symbol will be
displayed. However, only five roots can be displayed here — to view the
remaining roots, press to copy the results to the stack, and then quit the
Pac to examine the returned list.

 

Trace

Upon choosing Trace from the Linear Algebra menu, the trace of the matrix
stored in MATR is automatically calculated and displayed.

Example (cont.): Calculate the trace of the matrix [[2 1] [3 4] ]. To do this,
simply choose Trace from the Linear Algebra menu. This displays a
“Solving...” message and then the following screen:

 

Result:
6

   
Press to save the result to the stack as a number, or or to return
to the Linear Algebra menu without saving the result on the stack.
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Transforms

In This Chapter

Transforms includes over 150 reference formulas.

This chapter covers:

[0 Using Transforms
0 Transforms Sections

 

Using Transforms

To get to the Transforms section, follow these steps:

1. Press to display all libraries available to the HP 48SX.

2. Find and press ‘MATH. to enter the Mathematics Pac library
directory.

3. Pressthe first softkey, “MATH:| to start the application.

4. At the Main menu, move the arrow to Transforms (by pressing
and (¥]) and press [ENTER].

 

Transforms
DEFINITIONS
FOURIER TRANSFORMS

54%

 

   

  
LACE TRANSFORMS
RANSFORMS

 

 

[MAIN #5Tk[PEINT |YIEV[FONT |UP |

Items in the Transforms Menu

Each entry in the Transforms menu is briefly described below and is
discussed in detail laterin this chapter.
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Item Description
 

Definitions

 
Fourier Transforms Nearly 50 finite sine, finite cosine, Fourier sine,

Laplace Transforms Over 75 Laplace transform pairs.

Z Transforms Over 25 Z transform pairs.

Definitions of the included transforms.

Fourier cosine, and Fourier transforms.

   
Summary of Operations (Transforms)

 

Key Action
 

   

@-  

Toggles between the small and large fonts.

Returns to the Main menu.

Prompts for :ONE. ALL © to select items, and then
sends those items to anIRA printer

  

Prompts for «ONE. or i ALL: to select items, and then
copies,those items to thestack. The items are placed in a
list if “:ALL.. was chosen.

 

Moves up one level in the menu structure.

Displays the entire text of an item too wide to fit on the
screen, up to one entire screen size. If the item fits on the

screen, this key is non-functional.

Quits the Mathematics Pac to the HP 48SX stack.

Moves down one level in the menu structure.

Dumps the current screen to an IR printer.   
A complete summary of operationsis given in Appendix B, “Summary of
Operations.”
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Transforms Sections

All of the Transforms sections behave identically. They all contain reference
formulas which can be browsed, viewed in text format (by pressing
ZVIEW:), viewed in EquationWriter format (by pressing [ENTER]), or copied
too the stack as algebraics for later use.

  

Since someof the lists of equations are quite long (e.g., Laplace Transforms
contains 76 formulas), an example demonstrating use of the search mode to

find a particular formula will be useful. (For more information,refer to the
section in Chapter 1 entitled, “Using the Search Mode.”)

Example: Locate the Laplace transform for the function 1/(S ~4-A ~ 4). To
find this formula, move the arrow to Laplace Transforms and press [ENTER]:

 

+ Laplace Transforms
21/5: wD
1/3~
75N: T~(N-1)/(N-1)!

TCwET)

* ERPCAXT)
17(3-R)*2: TXERPCAXT)
FOEhIN: LOCHOTA(N-1)XERP Co,

[MAIN[+3TK [PRINT [VIEW[FONT |UP |

 

To invoke the search mode, press [&J:

 

PRG
{ HOME MATHD }

Search for:
 

  £SKIP[SKIP#]<DEL[DELS[INS|]

 

Now, you must type in the search string. It must exactly match the formula
for which we are looking, although it may be a substring. Note also that the
search function is case-sensitive, so the S and A in the formula must be

uppercase. To enter the search string, type:

180E@s

J4gaA
GX 4

At this point, the screen should look like:
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ALG PRG
{ HOME MATHD }

Search for:

  

   

1-(574-A"44
[5KIP[3KIP+]€0EL[UEL>[IN| 

If it doesn’t match exactly, use the editing softkeys and the cursor keys to
correct the search string. (For more information, refer to the sections in
Chapter 1 entitled, “Editing Text Entries,” and “Alpha Lock.”) When the
search string is correct, press [ENIR]. After a pause, you will see:

 

$ Laplace Transforms
F1/(SY-A"4): 1CREATIXCSINHCAXT oi
S2S~4=A~M): 1/(3XA~2IXCCOSHCART...
BEARSRAS2+ADIT: (1+
SAS-AI(3/8): LACIEIXERPCAXDun,
TCS=A)-1(5-B): 1/(@XI(METINACE

? (A2X1):

;

 

     
  

$< :

r5/(5+A~2): 121CMETI-2XATWRERLL|..
[MAIN] $5TE[PRINT]VIEW[FONT]UP]

This is the desired formula. To view it quickly in text format, press VIEW::

 

1/(2¥A"3)*¥(SINH(A*t>-S
INCA#t D>)

  PRESS [ENTER] TO CONTINUE ...
 

Press to return to the list of transforms, and press again to view

the transform in EquationWriter format:

 

HP 485% EQUATION WRITER

L_.(SINH(A4) -SIN(A4)’
A
PRESS 4 AF pb TO SCROLL EQUATION
PRESS [ATTN] TD RETURN TO LIST...  
 

This formula is slightly wider than the screen, so the cursor keys are activated
for scrolling purposes. When you have finished viewing the equation, press

to return to the list of transforms.
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Summary of Operations (Transforms Sections)
 

Action
 

 

 0-E

   

 

Toggles between the small and large fonts.

Returns to the Main menu.

 

Prompts for “ONE: to select items, and then
sends those items to an IR printer.

 

Prompts for ZONE" “ALL” to select items, and then
copiesthose items to the stack. The items are placed in a

list if ::ALL:= was chosen.

 

Moves up one level in the menu structure.

Displays the entire text of an item too wide to fit on the

screen, up to one entire screen size. If the item fits on the

screen,this key is non-functional.

Quits the Mathematics Pac to the HP 48SX stack.

Builds and displays the EquationWriter form of the equa-
tion. (For more information, see the section in Chapter 1 en-

titled, “Scrolling Equations Too Wide for the Screen.”)  Dumps the current screen to an IR printer.
 

A complete summary of operationsis given in Appendix B, “Summary of
Operations.”
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Chapter 9

Miscellaneous

In This Chapter

Miscellaneous contains commonly used mathematical reference data.

This chapter covers:

Using Linear Algebra
Constants Library
Common Prefixes

Greek Alphabet
Quadric Surfaceso

o
o
o
d

 

Using Miscellaneous

To get to the Miscellaneous section, follow these steps:

1. Press to displayall libraries available to the HP 48SX.

2. Find and press MATH: to enter the Mathematics Pac library
directory.

3. Press the first softkey, "MATH. | to start the application.

4. At the Main menu, move the arrow to Miscellaneous (by pressing
and (¥J)and press [ENTER].

 

Miscellaneous
SCONSTANTS LIBRARY
GREEK HABET
s
QUADRIC SURFACES

 [MAIN[+5[PEINT[ IEW [FONT] UP

 

Items in the Miscellaneous Menu

Each entry in the Miscellaneous menu is briefly described below and is
discussed in detail laterin this chapter.
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Miscellaneous

 

Item Description
 

Constants Library

Common Prefixes

Greek Alphabet

Quadric Surfaces  

Commonly used mathematical constants.

Commonly used prefixes.

Uppercase and lowercase Greekletters.

All types of quadric surfaces and their equations.
 

Summary of Operations (Miscellaneous)
 

 

Key Action

  

copies
list if

 

  

Prompts for ZONE.

sends those ititems to an IRA printer.

   

Toggles between the small and large fonts.

  Returns to the Main menu.

to select items, and then

5 to select items, and then
e items to> the stack. The items are placed in a

~ was chosen.

Moves up one level in the menu structure.

Displays the entire text of an item too wide to fit on the
screen, up to one entire screen size. If the item fits on the

screen, this key is non-functional.

Quits the Mathematics Pac to the HP 48SX stack.

Moves down one level in the menu structure.

[on])-furH) Dumps the current screen to an IR printer.
 

A complete summary of operationsis given in Appendix B, “Summary of

Operations.”
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Miscellaneous

 

Constants Library

Upon choosing Constants Library from the Miscellaneous menu, the
following screen appears:

 

Constants Library   
   
   
    
    

+
4

 

Pl : 3.14159265359
E (NRPIERE'S) :"2.718281828Y6
4 (EULER'S) 857721566490
# (GOLDEN RATIO: 1.618033988°75
G (ACC. GRAVITY): 3.806¢ 5
G (NEWTON'S) 6.67259E-11
; (LIGHT. SPEED) : a.99792458E8

(PLANCK'S) 6.626176E-34

CTETATTECTTL

 

NOTE: The values are unjustified because the small

font is proportionally spaced; switching to the large

font will align the numerical data in the same column.    
Example: Look up the veuedof Planck’s constant. First, move the arrow
down to H by pressing . Now,press :UNITS'to turn on units.
Finally, although you can seepy of the value of H on the display, press
[ENTER] to view the full value of the constant:

 

Constants Library

h <(Planck's>

6.626176E-34_J*s

   PRESS [STO TO SAVE TO_STACK ..
PRESS [ENTER] TO RETURN TO LIST.

Press to save the constantto the stack as a tagged object, or or
to return to the Constants Library menu without saving the constant on the
stack.

 

NOTE: Toggling units at the Constants Library

screen changes the same user flag as does toggling

units at the solver screen, so changes to the units

setting here will persist if you later return to the solver

screen.    

Mathematics Pac 9-3



Miscellaneous

 

Greek Alphabet

Upon choosing Greek Alphabet from the Miscellaneous menu, the following
screen appears:

 

LPHA 10TA + RHO
b 03 KAPPA rk SIGMA oBETA
GAMMA T'¥ LAMBDA A> Tal
DELTA $A MU nM UPSILON uT
EFSILONE E NU Ny PHI Oe
2ETA 32 HI ¥= CHI LH
ETA Hn OMILRONQg PSI Py
THETA 8 PI wll OMEGA w()   PRESS [ENTER] TO RETURN TO LIST...
 

This screen is a picture displaying representations of all of the uppercase and
lowercase Greek letters. Many of these characters are available from the HP
48SX keyboard, but not all of them. To get a printed copy ofthis screen,
press [ON]-[uTH) now. Press to return to the Miscellaneous menu.

 

NOTE: The uppercase and lowercase letters alter-

nate columns, due to limitations of the pixel resolu-

tion of the HP 48SX screen.    
 

Standard Prefixes

Upon choosing Standard Prefixes from the Miscellaneous menu,the

following screen appears:

 

CA :
REITE35.ANECE

 

The only difference in behavior between Standard Prefixesand Constants
Libraryis that units are not relevantto the prefixes, so :UNITS. has been
replaced with “VIEW:
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Quadric Surfaces

Upon choosing Quadric Surfaces from the Miscellaneous menu, the
following screen appears:

 

v Quadric Surfaces
FREAL ELLIPSOID: BORONROYROERn

CONE: ¥
: RABIRBeVAD,.,

HYPERBOLIC PARABOLOID: K~3/A~2-'..,
[MAINTR IPEINT] YEW [FONT]UP

 

This section contains reference formulas for the seventeen types of quadric
surfaces. These equations can be viewed in text format by pressing VIE
viewed in EquationWriter format by pressing [ENTER], or copied to the stack as
algebraics by pressing

 

>
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Miscellaneous

Summary of Operations (Miscellaneous Sections)
 

Action
 

Toggles between the small and large fonts.

Returns to the Main menu.  
  Prompts forONE: or i + to select items, and then

copies those items to the stack.

 

Indicates that units are currently turned on. Pressing this

key turns off units, automatically stripping units from all con-
stants.

 

Indicates that units are currently turned off. Pressing this
key turns on units, automatically appending units to all con-
stants.

Moves up one level in the menu structure.

 

Displays the entire text of an item too wide to fit on the

screen, up to one entire screen size. If the item fits on the
screen, this key is non-functional.

Quits the Mathematics Pac to the HP 48SX stack.(Ay

For equation data, builds and displays the Equation-
Writer form of the equation. (For more information, see the
section in Chapter 1 entitled, “Scrolling Equations Too Wide
for the Display.”) For picture data, displays the pic-
ture. Fortext, displays the screen title, the item label,
and the item, all expanded to one screen.  (oN)-(utH] Dumps the current screen to an IR printer.   

A complete summary of operationsis given in Appendix B, “Summary of

Operations.”
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Chapter 10

Programmable Functions

In This Chapter

Programmable Functions describes the syntax and behavior of the commands
located in the MATH directory in the Library menu. Most of the
programmable commands are also functions, which can be used in algebraic
expressions, and all can be included as a part of user-language RPL
programs.

This chapter includes:

Algebra Functions
Trigonometry Functions
Hyperbolics Functions
Calculus Functions
Transforms Functions

Linear Algebra Functions
UtilitiesO

o
O
O
0
o
O
0
a
a
o

 

Algebra Functions

This section describes the syntax and behavior of FRACT, GCD, LCM,

PROOT, PRIME, and REDUC.

FRACT

FRACTis a function that performs the closest fraction algorithm. It is
identicalto the Closest Fraction function described in Chapter 2, except that
FRACTcan also take lists of objects and tagged objects as valid arguments.
FRACT also requires a maximum denominator, which must be an integer.
FRACTreturns the input object, but with all numerical parts changed to
algebraic expressions representing the closest fraction.
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Input Level 2 Input Level 1 Output Level 1

‘algebraic’ integer (denominator) ‘algebraic’

complex integer (denominator) complex

list integer (denominator) list

real integer (denominator) real

tagged integer (denominator) tagged

unit integer (denominator) unit

GCD

GCD is a function that performs the greatest common divisor function. It is
identical to the GCD function described in Chapter2.

 

 

   
Input Level 2 Input Level 1 Output Level 1

integer integer integer (GCD) |

LCM

LCM is a function that performs the least common multiple function. It is
identical to the LCM function described in Chapter 2.

 

Input Level 2 Input Level 1 Output Level 1
 

integer  integer  integer (LCM)
 

PROOT

PROOT is a command that performs the polynomial root finder function.
PROOTis not a function becauseit takes a list as input, but it can be used as
a command. It is identical to the PROOTfunction described in Chapter 2.

Input Level 1

| list of integers (coefficients)  
Output Level 1

list of real or complex (roots)
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PRIME

PRIMEis a function that performs the prime factorization function. It is
identicalto the prime factorization function described in Chapter 2.

 

 

  
Input Level 1 Output Level 1

integer list of integers (prime factors)

REDUC

REDUC is a function that performs the reduce function. It is identical to the
reduce function described in Chapter 2.

 

| Input Level 1 Output Level 1

integer list (numerator and denominator)

 

  

 

Trigonometry Functions

This section describes the syntax and behavior of COT, SEC, CSC, ACOT,

ASEC, and ACSC.

COT, SEC, CSC, ACOT, ASEC, ACSC

These are all standard trigonometric functions, and all allow the same types
of arguments and give corresponding results. The syntax table is shown only
for COT.

 

 

 

Input Level 1 Output Level 1

‘algebraic’ "COT(algebraic)’

complex COT(complex)

‘name’ 'COT(name)’    
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real
 
COT(real)

 

Hyperbolic Functions

This section describes the syntax and behavior of COTH, SECH, CSCH,

ACOTH, ASECH, and ACSCH.

COTH, SECH, CSCH, ACOTH, ASECH, ACSCH

These are all standard hyperbolic functions, and all allow the same types of

arguments and give corresponding results. The syntax table is shown only for

 

 

COTH.

Input Level 1 Output Level 1

‘algebraic’ 'COTH(algebraic)’

complex COTH(complex)

‘name’ 'COTH(name)’

real COTH(real)   
 

 

Calculus Functions

This section describes the syntax and behavior of BINO, STORE, and
TYLRX.

BINO

BINO is a function that finds binomial coefficients. It is used in the binomial
series formula described in Chapter 6. It differs from the HP 48SX
command, COMB,in that BINO allows the level 2 integer to be negative.

 

| Input Level 2 Input Level 1 Output Level 1
 

integer integer

 
integer (binomial coef-
ficient) 
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STORE

STORE is a function thatstores an integralinto the user-defined integrals
section ofthe integral tables inside the Calculus section of the Mathematics
Pac.

There are several important points to understand about how STORE works

Programmable Functions

and about the required format ofthe integral to be stored:

1. The integral should be an algebraic expression, and therefore can be
entered by way of the HP 48SX EquationWriter and copied to the
stack. (For more information, refer to Chapter 16 of the HP 48SX
Owner’s Manual, “The EquationWriter Application.”)

2. The limits of the integral will be ignored, and the integral will be
stored as an indefinite integral.

3. The variable of integration should be X, and the case is
important — it should be an uppercase X. If you already have an
integral that you do not wantto be forced to edit, STORE will
automatically convert all occurrences of the variable of integration to
X. However, this means that if X appears elsewhere in the original
integral, that integral cannot be used.

4. If you want the integral to appear with a label on the left side
containing conditions like A =1, then you should enter the integral
as an algebraic, enter the condition as a string, and then tag the
integral with the string.
 

Input Level 1 Output Level 1
 

 
algebraic (integral)

tagged (integral with label)

empty

empty   
TYLRX

TYLRX is a function that finds the Taylor series expansion of an arbitrary
function of an arbitrary variable about an arbitrary point. It expands the
functionality of the HP 48SX function TAYLR by allowing specification of
the point about which to expand the series.

 

| In Level 4 In Level 3 In Level 2 In Level 1 Out Level 1
 

algebraic  name   integer real (point)  algebraic 
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Transforms Functions

This section describes the syntax and behavior of ERF, ERFC, JO, and J1.

ERF

ERF is a function that finds the error function. It is used in some of the

transforms.

 

 

    

Input Level 1 Output Level 1

‘algebraic’ 'ERF(algebraic)’

‘name’ 'ERF(name)’

real ERF(real)

ERFC

ERFC is a function that finds the complementary error function. It is used in
some of the transforms.

 

 

Input Level 1 Output Level 1

"algebraic 'ERFC(algebraic)’

‘name’ 'ERFC(name)’

real ERFC(real)    
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Programmable Functions

JO is a function that finds the zeroth order Bessel function. It is used in some

of the transforms.

 

 

    

Input Level 1 Output Level 1

‘algebraic’ 'J0(algebraic)’

‘name’ 'JO(name)’

real JO(real)

Ji

J1 is a function that finds the first order Bessel function. It is used in some of

the transforms.

 

 

  

Input Level 1 Output Level 1

‘algebraic’ 'J1(algebraic)’

‘name’ 'J1(name)’

real J1(real)
 

 

Linear Algebra Functions

This section describes the syntax and behavior of CPOLY, EIVAL, and
TRACE.
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CPOLY

CPOLY is a command that performs the characteristic polynomial function.
CPOLY is not a function becauseit takes a matrix as input, but it can be used
as a command. It is identical to the characteristic polynomial function
described in Chapter 7.

 

 

  
Input Level 1 Output Level 1

| matrix (square) list of real or complex (coefficients)

EIVAL

EIVAL is a command that performs the eigenvalues function. EIVAL is not
a function because it takes a matrix as input, butit can be used as a
command. It is identical to the eigenvalues function described in Chapter 7.

 

 

  

Input Level 1 Output Level 1

matrix (square) list of real or complex (eigenvalues)

TRACE

TRACEis a command that performs the trace function. TRACE is not a
function because it takes a matrix as input, but it can be used as a command.
It is identical to the trace function described in Chapter 7.

 

 

  
 

input Level 1 Output Level 1 |

matrix (square) integer(trace)

Utilities

This section describes the syntax and behavior of derUBASE, FLAG,

TORAD, and SLVINTEG. None of these functions is designed to be useful
to the user, but they all must be presentin the Library menu in order for
proper operation of the Mathematics Pac.
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derUBASE

derUBASEis the user-defined derivative of the HP 48SX UBASE function.
derUBASEis necessary for proper operation of the SLOPE function in the
Graphics Environment when the equation being plotted contains a UBASE
call.

FLAG

FLAGis a function that returns the setting of a flag. FLAG is necessary for
proper evaluation of certain geometry equations that include angle constants
like 180_°. Depending on the setting of the unitsflag, the angle constant must
be either 180 or 180_°.

TORAD

TORAD is a function that converts a value with angle units or without units
to radians, assuming that all values without units are in degrees. TORAD is
necessary for proper evaluation of certain geometry equations that include
angles with assumed units of radians.

SLVINTEG

SLVINTEG is a program thatcalls the integral solver. SLVINTEG is
necessary for proper solving of user-defined integrals from inside the
Mathematics Pac, because the program name SLVINTEG must be presentin
the user variable USRINTEG.
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Notes:

10-10 Mathematics Pac



Appendix A

Warranty and Service

 

Pocket Professional Support

You can get answers to your questions about using your Pocket Professional
card from Sparcom. If you don’t find the information in this manual or in the
HP 48SX Owner’s Manual, contact us in writing, at :

Sparcom Corporation

Attn: Technical Support Dept.
897 NW Grant Avenue, Corvallis, OR 97330, U.S.A. (503) 757-8416

or send E-mail:

from Internet: support@sparcom.com

from Compuserve: > Internet:support@sparcom.com

from FidoNet: To:support@sparcom.com

 

Limited One-Year Warranty

What Is Covered

The Pocket Professionalis warranted by Sparcom Corporation against
defects in material and workmanship for one year from the date oforiginal
purchase. If you sell your card or give it as a gift, the warranty is
automatically transferred to the new owner and remains in effect for the
original one-year period. During the warranty period, we will repair or
replace (at no charge) a product that proves to be defective, provided you
return the product and proof of purchase, shipping prepaid, to Sparcom.

What Is Not Covered

This warranty does not applyif the product has been damaged by accident or
misuse or as the result of service or modification by any entity other than
Sparcom Corporation.
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No other warranty is given. The repair or replacement of a product is your
exclusive remedy. ANY OTHER IMPLIED WARRANTY OF
MERCHANTABILITY OR FITNESS IS LIMITED TO THE ONE-YEAR

DURATION OF THIS WRITTEN WARRANTY. IN NO EVENT SHALL
SPARCOM CORP. BE LIABLE FOR CONSEQUENTIAL DAMAGES.
Products are sold on the basis of specifications applicable at the time of
manufacture. Sparcom shall have no obligation to modify or update
products, once sold.

 

If the Card Requires Service

Sparcom will repair a card, or replace it with the same model or one of equal
or better functionality, whether it is under warranty or not.

Service Charge

There is a fixed charge for standard out-of-warranty repairs. This charge is
subject to the customer’s local sales or value-added tax, wherever applicable.
Cards damaged by accident or misuse are not covered by fixed charges.
These charges are individually determined based on time and material.

Shipping Instructions

If your card requires service, ship it to Sparcom Corporation, 897 NW Grant
Avenue, Corvallis, OR 97330, U.S.A.

B Include your return address and a description of the problem.
B Include proof-of-purchase date if the warranty has not expired.
B Include a purchase order, along with a check, or credit card number

and expiration date (VISA or MasterCard) to cover the standard re-

pair charge.
B® Ship your card, postage prepaid, in adequate protective packaging to

prevent damage. Shipping damage is not covered by the warranty, so
insuring the shipment is recommended.

Cards are usually serviced and reshipped within five working days.
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Environmental Limits

The reliability of the Pocket Professional depends upon the following
temperature and humidity limits:

Bm Operating temperature: 0 to 45 °C (32 to 113 °F).
Bm Storage temperature: -20 to 60 °C (-4 to 140 °F).
Bm Operating and storage humidity: 90% relative humidity at 40 °C (104

°F) maximum.
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Summary of Operations

Appendix B

Summary of Operations

 

Key Action
 

 

ABOUT Displays a screen containing the revision number and prod-
uct information about the Mathematics Pac. Pressing any
key erases the screen and returns to the previous menu or

to the HP 48SX stack.

"AREA. Displays the area underthe function defined by the X axis
value of the mark and cursor.

CCALC: Stores variable values and systematically iterates through
the set of marked equations in an attempt to find values for
all wanted variables. Also, stores the known and found val-
ues into global variables in the MATHD directory.

 

Redrawsthe plot with the cursor position at the center of the
screen.

 

Resets values of the current variables to zero, but does not

changethe global copies, which only change during

ZCALC.operations.

 

Converts a variable to different units, if units are on.

Displays the coordinates of the cursor position.

Displays the equation screen for the current topic.

Displays the selected equation in the EquationWriter.

Returns to the Graphics environment menu.

Moves the cursor to the nearest extremum on the function.

Plots the first derivative of the function.

Displays the function value at the X axis value of the cursor,
and moves the cursor to that point on the function.

Displays the Function menu for analyzing function plots. Toggles between the small and large fonts.    
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Summary of Operations

 

   
 
      

 

Halts the Pac so that operations can be performed on the
HP 48SX stack. Pressing CONT. or returns to the
Pac, while pressing “KILL: or SCTRLE KILLtermi-
nates the Pac.

   
Toggles display of the softkeys on and off.

Toggles the selected variable between known and unknown

status, adding or removing a triangular tag.

Unnecessary in the Mathematics Pac.

Returns to the Main menu.

If at the equations screen, toggles the selected equation be-
tween marked and unmarked status, adding or removing a
triangular tag. Only variables in the marked set of equations
will appearin the solver and variable screens. If no equa-
tions are marked, all will be used. If in the Graphics environ-
ment, places a mark (X) at the cursor location.

Unneeded in the Mathematics Pac.

Displays a picture for the current item, if one exists.

Plots the selected equation, prompting for x-axis and y-axis

values. Plotting is only allowed for equations of the form
y=f(a,b,...), where all but one of the variables on the right-
hand side of the equation are held constant (i.e., known).

 

Prompts forONE: or ©. ALL. to select items, and then
sends those items to an IR printer.

Purges the global copies (in the MATHD directory) of the
current set of variables, but does not change the values cur-
rently set inside the Pac.

Quits the Mathematics Pac to the HP 48SX stack.

Pastes in a graphics object (GROB) from the stack at the
cursor location.

Moves the cursorto the nearest root and displays the coor-
dinate of the root.

Displays the slope of the function at the X axis value of the
cursor, and moves the cursor to the point at which the slope
was calculated.
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Displays the solver screen of the current topic for Geometry,

or starts an item-specific solving process for other sections.

  

ALL"to select items, and then
items to the stack. The items are placed in a
was chosen.

copies th
list if

  

Copies the rectangle bounded by the mark and the cursor
location to the stack as a graphics object (GROB).

 

Indicates that units are currently turned on. Pressing this
key turns off units, automatically converting all variable val-
ues to Sl units and then stripping the units. For the Con-
stants Library, no conversion is necessary.

UNITS! Indicates that units are currently turned off. Pressing this
key turns on units, automatically appending standard SI
units to the values or constants.

Moves up one level in the menu structure.

 

Displays the variable screen for the current topic, including
descriptions and default units.

 

Displays the entire text of an item too wide to fit on the

screen, up to one entire screen size. If the item fits on the

screen, this key is non-functional.

 

Toggles the selected variable between wanted and un-

wanted status, adding or removing a question mark tag.

 

Zooms in on the rectangle defined by the mark and the cur-
sor.

ZOOM: Displays the ZOOM menu, which rescales and recenters the
plot.

Enters the search screen mode, whereby the user can
search the current menu for a particular string. Pressing
aborts the search operation.

 
If pressed at a menu, quits the Mathematics Pac to the
HP 48SX stack. If pressed at most other times, aborts
the current operation and returns to the last menu displayed.    
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-@

  

In general, “zooms in” on the selected item. For equa-
tions, builds and displays the EquationWriter form of

function. For menu choices, moves down one level in
the menu structure. Forpictures, displays the picture.
For text, displays the screen title, the item label, and
the item, all expanded to one screen. For variables,
prompts for a value for the variable.

Dumps the current screen to an IR printer.

Displays the entire text of an item too wide to fit on the

screen, up to one entire screen size. Once the full text has

been displayed, pressing or returns to the menu.
If the item fits on the screen, this key is non-functional.
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Appendix C

Geometry Reference

Geometry Reference

Geometry Reference lists the categories and topics contained in the
Mathematics Pac:

Categories and Topics

Coordinate Systems
Circles

Triangles

Polygons
Planar Bounded Solids
Cylinders and Cones
Spherical Figures
Analytic GeometryO

o
o
o
o
o
o
g
d

 

Categories and Topics

 

 

      

Category/Topics # Eqns # Vars Picture? Page #

Coordinate Systems

XY <-> Polar 4 4 Yes C-3

XYZ <-> Cylindrical 5 Yes C-3

XYZ <-> Spherical 6 6 Yes C-4

Circles

Circle 3 4 No C-5

Sector/Segment 8 8 Yes C-5

Triangles

Right Triangle 10 12 Yes C-7

Equilateral Triangle 5 6 No C-8

General Triangle 17 14 Yes C-8

Laws of SIN,COS,TAN 4 6 Yes C-10
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Polygons

Rectangle

Parallelogram

Rhombus

Trapezoid

General Quadrilateral

Regular Polygons

Planar Bound Solids

Cube

Rect. Parallelepiped

Pyramid

Tetrahedron

Cylinders & Cones

Cylinder

Cone

Frustum of Cone

Spherical Figures

Sphere

Zone/Segq., 1 Base

Zone/Seq., 2 Bases

Ellipsoid

Circular Torus

Analytic Geometry

Parabolas (e=1)

Ellipses (e<1)

Hyperbolas (e>1)  

O
O

0
0
W

W
w

N
N

W
w

~
J

A
O
W

 
a

O
o

O
o

Oo
;

N
W
O

O
o

©
|

S
A

A
b
N
N

10  

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

C-11

C-12

C-12

C-13

C-14

C-15

C-16

C-17

C-17

C-17

C-19

C-19

C-20

C-21

C-21

C-22

C-23

C-23

C-24

C-24

C-25  
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Coordinate Systems

In this category, equations describing the relationships between Cartesion,
polar, cylindrical, and spherical coordinates are contained in the following
topics:

O XY <-> Polar
O XYZ <-> Cylindrical
[0 XYZ <-> Spherical

XY <-> Polar

 

8 oy

  PRESS [ENTER] TO RETURN TO LIST...
 

> Il r- COS (6)

r- SIN (6)

r= V+

ATAN 1)
X

<

I

Se Il

 

Variables Descriptions Units

X abscissa -

y ordinate —

r radial distance —

6

 

    polar angle °
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XYZ <-> Cylindrical

 

#0

  PRESS [ENTER] TO RETURN TO LIST...
 

 

Variables Descriptions Units
 

X abscissa —

y ordinate —

z z-axis distance —

r radial distance —

@ polar angle    
 

XYZ <-> Spherical

 

  PRESS [ENTER] TO RETURN TO LIST...
 

x =r COS (p) - SIN (6)

r - SIN (p) - SIN (6)

r - COS (0)Zz

6 = ACOS

 

eed
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Variables Descriptions Units

X abscissa —

y ordinate —_

Z z-axis distance —

r radial distance —

@ polar angle °

6 azimuthal angle °

Circles

In this category, equations describing circles, sectors, and segments are
contained in the following topics:

J Circle
[J Sector/Segment

Circle

d=2-r

c=2-m-r

 

 

    

K=umx-r~

Variables Descriptions Units

Cc circumference m

d diameter m

r radius m

K area m~2

Mathematics Pac C-5
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Sector/Segment

S

;

PRESS [ENTER] TO RETURN TO LIST...

h=r-d

s=r-6

6
d = r- COS 3

1
d = 5 4-r—-c

6
Cc = 2-8 (3)

 

 

c=V4-h-(2-r-h)

Ksec = 1 r-s
T2

Kseg = 5 + (6 — SIN (6))

Variables Descriptions Units

Cc segment base m

d sector height m

h segment height m

r radius m

Ss arc length m

0 angle °

Ksec sector area m~2

Kseg segment area m~™2    
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Triangles

In this category, equations describing triangles, including the laws ofsines,
cosines, and tangents, are contained in the following topics:

Right Triangle
Equilateral Triangle
General Triangle
Laws of SIN, COS, TANg

o
a
d

Right Triangle

 

C

  PRESS [ENTER] TO RETURN TO LIST...
 

ri = ab
a+b+c

rc =1¢
C2

ho db
Cc

2
m=

c

22
n=—

c

a = ¢ - SIN(6a)

fa + 6b = 90_°
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Variables Descriptions Units

a side a m

b side b m

Cc side c m

h altitude m

m distance to vertex m

n distance to vertex m

per perimeter m

rc circumscribed circle radius m

ri inscribed circle radius m

K area m~™2

fa angle opposite side a °

6b angle opposite side b °

Equilateral Triangle

K=7-2V3

per = 3a

ri = 1 ‘a: V3

rc = 3 -a- V3

h = 1, a-Vva
2

Variables Descriptions Units

a side a m

h altitude m

per perimeter m

rc circumscribed circle radius m

ri inscribed circle radius m

K area m~™2   
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General Triangle
 

C

PRESS [ENTER] TO RETURN TO LIST...    
ba + 6b + 6c = 180°

a? = b2+c2—-2-b-c- COS (ha)

b? = c2+a?-2-c-a- COS 6b)

 

c® = a?+b%-2-a-b- COS (bc)

1
K = 5 h-c

K — c? - SIN (6a) - SIN (6b)
- 2 - SIN (6c)

K=ri-s

a-b-c

K = 4-rc

s=5-@+b+c)

per = 2-8

K? =8S-(8—a)-(s—b)-(s—-o0)

ri =4-rc-SIN %) - SIN 2 - SIN %)

I
2 - SIN (6c)

a - SIN (6b)

b - SIN (6a)

a-b 6c= 2 (22) cos [2]

rc =
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oabt cf
2 2 4

Variables Descriptions Units

a side a m

b side b m

Cc side c m

h altitude to side c m

m median to side ¢ m

per perimeter m

rc circumscribed circle radius m

ri inscribed circle radius m

Ss semiperimeter m

bisector of 6c m

K area m~™2

fa angle opposite side a °

6b angle opposite side b °

6c angle opposite side c °   
Laws of SIN, COS, TAN

 

C

PRESS [ENTER] TOD RETURN TD LIST...   
ba + 6b + 6c = 180°

a _ b
SIN (6a) ~~ SIN (6b)
 

a? = b2+c?-2-b-c- COS (ba)
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TAN 5 (6a + on)
 
 

 

 

   
 

 

a+b _

a=b pay 3 (ba — on)|

Variables Descriptions Units

a side a m

b side b m

Cc side c m

fa angle opposite side a °

6b angle opposite side b °

6c angle opposite side c¢ °

Polygons

In this category, equations describing common quadrilaterals and regular
polygons are contained in the following topics:

Rectangle

Parallelogram
Rhombus
Trapezoid
General Quadrilateral
Regular PolygonsO

o
o
o
a
n

Rectangle

K a-b

p? = a2 +b?

per =2-a+2-b

 

 

 

  

Variables Descriptions Units

a side a m

b side b m

p diagonal m  
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per perimeter m

K area m~™2

Parallelogram

0B —F oA

Lal
OR PNok

PRESS [ENTER] TO RETURN TO LIST...

K=b-h

K = a -b - SIN (6a)

h = a - SIN (6a)

per =2-a+2-b

p? =a?+b2-2-a-b- COS (6a)

q° = a>+b?>-2-a-b- COS (6b)

ba + 6b = 180°

Variables Descriptions Units

a side a m

b side b m

h altitude m

p short diagonal m

q long diagonal m

per perimeter m

K area m~™2

fa angle 6a °

6b angle 6b °    
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Rhombus

A 4

LX
A

PRESS [ENTER] TD RETURN TO LIST...

1
K=35-p-q

per = 4 - a

p? + 2 — 4.32

Variables Descriptions Units

a side a m

p short diagonal m

q long diagonal m

per perimeter m

K area m~2

Trapezoid

A

FA& N]

PRESS [ENTER] TO RETURN TO LIST...

1
K=_--(@+b)-h

2

K=m-h

m = 1. (@ +b)
I)

Variables

|

Descriptions Units
| a side a m |  
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b side b m

h altitude m

m median m

K area m~™2
 

General Quadrilateral

 

on

ok

PRESS [ENTER] TO RETURN TO LIST...   
Ss = S-@+b+c+a

per = 2-8

K=5p gq: SINE

K = (b%+0%—a?~c? - TAN (6)

2
K2 = 1. (4-02(Prd? —a2=

 

 

16

2

K2=(s- a)(s—-b)(s—-c)(s—-d)—-a-b-c-d-COS [25%]

p? = a? +d?>-2-a-d- COS (6a)

p? = b2+c2-2-b-c- COS (6b)

Variables Descriptions Units

a side a m

side b m

Cc side c m

d sided m

q diagonal from 6a to 6b m      
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p other diagonal m

per perimeter m

Ss semiperimeter m

K area m~2

6 angle between diagonals °

fa angle fa °

6b angle 6b °

Regular Polygons

PRESS [ENTER] TO RETURN TO LIST...

a =2 ri TAN ke
n

a=2-rc-SIN [220°]
n

per = n-a

K = nif Tan [190

6 =1=2 180°

Variables Descriptions Units

a side a m

n number of sides —

rc circumscribed circle radius m

ri inscribed circle radius m

per perimeter m

K area m~™2

6 vertex angle °
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Planar Bounded Solids

In this category, equations describing planar bounded solids, including
inscribed and circumscribed sphere radii, are contained in the following
topics:

O
0
0
0

Cube

a-v2

a v3

Cube
Rect. Parallelepiped
Pyramid
Tetrahedron

 

 

   

PRESS [ENTER] TO RETURN TO LIST...   

 

Variables Descriptions Units
 

 

a

p

q
rc

ri  

side a

face diagonal

cube diagonal

circumscribed sphere radius

inscribed sphere radius 3
3

3
3
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K face area m”~2

T total surface area m~™2

Vv volume m~3

Rect. Parallelepiped

Ze
of3

B

PRESS [ENTER] TO RETURN TO LIST...

=2-@-b+b-c+c-a)

=a-‘b-c

p = Va? + b% + ¢?

Variables Descriptions Units

a side a m

b side b m

c side c m

p diagonal m

T total surface area m”~2

Vv volume m~3

Pyramid

1
V = 3 B-h

Variables Descriptions Units

h altitude m

B base area m~2

Vv volume m~™3

Mathematics Pac C-17
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Tetrahedron

fA ]

Z%,
A

PRESS [ENTER] TO RETURN TO LIST...

K=1.42.vV3
4

T=4-K

1

rn = 12 a: v6

 

 

3

Variables Descriptions Units

a side a m

h altitude m

rc circumscribed sphere radius m

ri inscribed sphere radius m

K face area m~™2

T total surface area m~2

Vv volume m~3     
 

Cylinders and Cones

In this category, equations describing right circular cylinders and cones are
contained in the following topics:
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Geometry Reference

J Cylinder
0 Cone

[0 Frustum of Cone

 

 

  
 

 

 

   
 

Cylinder

R

_H

PRESS [ENTER] TO RETURN TO LIST...

=2-m-r-h

T=2-w-r-(r+h)

V=x-r?h

T

L = 2 -7-r |

T=1L- (—+1)
2-m1-h

Variables Descriptions Units

h altitude m

r base radius m

L lateral surface area m~™2

T total surface area m”"2

Vv volume m~™3

Cone

Ss = VPA + h?

L=xn-r-s

T=m-r-(r+s)

xr h

w
=
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Variables Descriptions Units

h altitude m

r base radius m

Ss slant height m

L lateral surface area m~"2

T total surface area m~™2

Vv volume m~3

Frustum of Cone

PRESS [ENTER] TO RETURN TO LIST...

s = V(r — 2? + h?

L=x-(1+r2)-s

T=un- (12 + r22 + (1 +12) s)

— 1 . . . 2 2 .V=y-m-h (M2 +22 +n r2)

Variables Descriptions Units

h altitude m

r1 lower base radius m

r2 upper base radius m

Ss slant height m

L lateral surface area m~™2

T total surface area m~™2

Vv volume m~3
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Spherical Figures

In this category, equations describing spherical figures, including zones and
segments of spheres, are contained in the following topics:

 

  

 

 

[J Sphere
[0 Zone/Segment, 1 Base
[0 Zone/Segment, 2 Bases
(J Ellipsoid
[J Circular Torus

Sphere

PRESS [ENTER] TO RETURN TO LIST ..

d=2-r

S=4-7-r~

V = s cer

Variables Descriptions Units

d diameter m

r radius m

S surface area m~2

V volume m~3     
Zone/Segment, 1 Base
 

 

  PRESS [ENTER] TO RETURN TO LIST...
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d=2-r

S=2-2-r-h

S = xp?

V = $a he @r=h)

=Lh. (3-824 A?V=g mh (3 a‘+h )

Variables Descriptions Units

a zone base radius m

d sphere diameter m

h zone altitude m

p zone diagonal m

r sphere radius m

S zone surface area m~2

Vv zone volume m~3

Zone/Segment, 2 Bases

d=2-r

S=2-w-r-h

V=yg-a-h: ben)

h = ;re=b<-v r<

| Variables Descriptions Units |

a zone base radius m

b zone ceiling radius m  
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d sphere diameter m

h zone altitude m

r sphere radius m

zone surface area m”2

Vv zone volume m~3

Ellipsoid

PRESS [ENTER] TOD RETURN TO LIST...

v 3 m-a-b-c

Variables Descriptions Units

a semiaxis a m

b semiaxis b m

Cc semiaxis c m

Vv zone volume m~3

Circular Torus

o4
PRESS [ENTER] TO RETURN TO LIST...

S a2 - (ro? - ri?)

v 372 (0+) : (ro — ri)?

| Variables Descriptions Units |

| ri inner radius m |
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ro outer radius m

S surface area m~2

V zone volume m~3
 

 

Analytic Geometry

In this category, equations describing analytic geometry figures are contained
in the following topics:

[0 Parabolas (e=1)
[0 Ellipses (e)
[0 Hyperbolas (e1)

Parabolas (e=1)

 

 

 

  PRESS [ENTER] TO RETURN TO LIST...
 

 

 

 

Ir=4-p

2 z2-a+V4-ac+bs = Va a2+b% +2. In|Z8 a
2-a b

Kseg = 4. a-b
3

Variables Descriptions Units

a vertex to segment edge m

b bisector to parabola m

Ir latus rectum m

p vertex to focus m

Ss arc length m

Kseg segment area m~2      
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Ellipses (e<1)
 

 

    PRESS [ENTER] TO RETURN TO LIST...
 

 

 

 

 

 

 

    

K=mx-a-b

V2
< + z

aper = 2-7 -
2

/2 Vv

per = 4 - a - J N= + SIN (6)2 db

E = a“ —>b

a

LC pR2Ir = 2-b

a

df = va -b

a
dad = E

ds = 2-a

Variables Descriptions Units

E eccentricity —-

a semimajor axis m

b semiminor axis m

dd centerto directrix m

df center to focus m

ds sum of foci to point m

Ir latus rectum m

aper approximate perimeter m

per exact perimeter m

K area m~™2
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Hyperbolas (e>1)
 

¥

Vd
 N\  

  

>
i\
/i
8

 aI

DF

  PRESS [ENTER] TD RETURN TO LIST...
 

 

 

 

p_ Va&rb
a

poo 2 b?
a

df = va +b

a
dd = E

ds = 2-a

Variables Descriptions Units

E eccentricity —

a semitransverse axis m

b semiconjugate axis m

dd center to directrix m

df center to focus m

ds difference of foci to point m

Ir latus rectum m    
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Appendix D

Calculus Reference

What follows are lists ofthe left-hand sides ofall the integrals available in
Calculus, along with the conditions required for validity.

Section 1: Elementary

 

 

J Adx JaX 2 > A?)

SxNax (N= 1) 1 yw
—_dx (AZ X

[Lax I m= @ >

X
[——ax

[EXP (A - X) dX VXF + AZ

[BA Xax (B >0) feOX

J LN (X) dX 1fox
[AX LN (@)dX (A >0) Xovx-A

1—dX
faa Eee

1—dX
Jma (AZ > X?) a

Section 2: A + BX

fA+B-Ndx (N=-1)

[X-A+B-Ndx (N=-1,-2)

[X2-A+B-XNax (N=-1,-2,-3)

Mathematics Pac D-1
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1

/ (A+B -X) ax

(A+B -X

X

Jax

XeX,
Laie x

XxXFats on™ (N=1,2)

2A+B xX

x2

lave0

1
Ixare 0%

;

X-(A+B-X)?

1

X2.(A+B-X)

1

X2 (A+B -X7?

aX

(004

aX

Section 3: A + BX and C + DX

1

Jav8 3% c+ 0%
 

 

X
las 3% csp 0%

1
A+B-X)?2-(C+D-X)
 aX

Section 4: A + BX™N
;
—dX (A-B>0
PTY ( )

faa A - B <0)

xX
A+B Xx?

X2

JA+B -X

aX

dX ((A-B>0)

D-2

X
A+B-X? (C+D-X

f x dX
A+B-X)2-(C+D-X

[A+B -X

C+D: -X

 aX

 

aX

NG

2dX (A-B <0
LTE ( )

Jege

1
X-(A+B-X?

1—_—dX
rm
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A+B. x3

x2

—dx
A+B-X3
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1————dX
X-(A+8B-xN

Section 5: C™2(+/-)X"2,X"~2-C"2

 dX
J C? +X?

Jam (C? >?)

1 2 _A2ea (X= >C)

X
aX

/ C2 + Xx?

X
|Z

 

 

 

x
(C? + x3)N + 1

X

XJZo dX

XxX
(Xx? _ c3)N +1

aX

 

aX

Section 6: the SQRT( A+BX)

[VA +B -XdX

[X-VA+B XdX

[X23 -VA+B-XadX

pA (A >0)

jYALE ox (A <0)

JEax (A >0)

Mathematics Pac

JELox (A <0)

1[————

VA+B-X

X
J —=2——adX
VA+B-X

fX
VA +B - X

aX

dX

1
—dX (A
Ix Vais x° A >0)
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1
—dX (A
ST VasB x (A <0)

1
—dX (A
ee VaiE x A >0)

[———ax (A <0)
X2-VA+B-X

JAa+8B-x)N 20x

JA+B-xN2gx

[Xx- A+B -x)N 20x

[x-@A+B-x"N2ax

Section 7: the SQRT(X"2+A" 2)

 

 

 

[ VXZ + AZ dx

1 dX
Iea

1el)
LER
VX2 Zz

f a aX

X dX
Iea

[X- VX%+ AZ dX

JV (+ A%° dx

f ~ ox
(x2 + 42)

Xf aX

V (x2 + 42)°

[x-V (x2 + 42)” ax

[x2 VX% + AZ aX

D-4

 fx aX
VXZ + A?

1
JdX
X2 . VXZ + AZ

xe. V (x2 + 42)” ox

VXZ + AZ
x2

f x = dX

Vv (x2 + 42)

fx dx
Vv (x2 + A?) ’

 (0).4
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Section 8: the SQRT(X"2-A"2)

[ VX? = AZ dx

1
f aX
VXZ = A?

1

——tOX
J X- VX¥ =A?

4[ LE A

 

 

 

X
ax

/ VXZ = A?

[X- VX¥ = A% dx

rv (x2 - 42)” ox

1
f 5 dX

oa
JVir2~ ox

[x-V (x2 - 42)” ax

[X2. VXZ = AZ dX

jx
VX? = A?
 aX

 

Lea

x2. (x2 — 42)” ax

FEEox

Ve”¥2 _ p2

Vo”X2 — A?

f L aX

x3. (x2 — a7)’
;
eX
Ix — A) - VXF— A%

1eX
Ix +A) - VX AZ

Section 9: the SQRT(A™2-X"2)

[ VAZ = XZ dX

Mathematics Pac
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J VAZ ZX?
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;
[—1ax
X-VAZ = X%

VAaZ_Ye

f AX ax 

 X
f ax
VAZ = x2

[Xx - VAZ =X? dX

SV (#2 — x2)’ aX

fVierox

X

—)
[x-V (a2 - x2)” ox

[X?- VATXZ dx

(x2. (a2 - x2)” ox

[eV (a2 - x2)” ox
2

J

5 9X

 TE aX

1

—dX
VeTm

Section 10: SIN (X)

J SIN (A - X) dX

[SIN (A - X)2 dX

D-6

VAZ x?
xX?

V x)

x2

(42 -
x3

(a

1

 aXJ

J ~ dX

Ve”

f dx
x. V (a2 - x2)’

f ! — dX
X2 . (22 _ x?)

f 1 ~ dX
-V (a2-x)

 le mp TAZ dX (A? >B?

 Sf —% =z (B2 >A?)

1f dXE10) VEX
| VAZX2

B? + X?

 

 dX
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[SINM-X)-SIN(N-X)dX (M?=N?

1
I TSINA xX

1
snax

1
IZB sn

SIN (A - X)
J TSINA x) 9X

[SIN-X)
1-SINA -X)

aX

dX

 1

| sin TX) (1+ SINA x)

sna x TA=SIN@A xX)
 

1

(1 + SIN (A - X))?

1
J (1 — SIN (A - X)) x

Section 11: COS (X)

J COS (A - X)dX

f COS (A - X)2 dX

1etIX
COS (A - X)

Mathematics Pac

SINA-X)
I + SIN (A - X))?

SINA-X)
I — SIN (A - X))?

fX-SIN@A-X) dX

[X2- SIN (A - X)dX

[X-SIN@A -X)?adX

SX2- SIN (A - X)? dX

 
 

  

X
I TNA xX

X
I “sina x)

Xi
Lona x?

SIN (A - X)
V1 +B%-SIN (A - X)°

SIN (A - X)
V1 -B%-SIN (A - X)*
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[COS(M-X)-COS(N-X)dX (M?=N?

Ii5cosa0
1

 

IT=cosax
1

| 2B cos on

[_COSGA-X)_
1+ COS (AX)

[COSA_
1-COS(A-X)

 

f sos 0 (rcsAx

f sos xa cosa x;

[_COSA-X)
(1 + COS (A - X))?

(1 — COS (A - X))?

 

fX- COS (A -X)dX

[X?- COS (A - X)dX

[X-COS A -X)2adX

[X?- COS (A - X)? dX
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X
IiTc0s@x

X
Ji=cosa0

J V1 =COS (A - X) dX

[V1 + COS AX) dX

XeBIX
COS (A - X)

Section 12: SIN (X) and COS ( X)

J SIN (A -X)- COS (A - X) dX

[SINM-X)-COS(N-X)dX (M?=N?

[SIN (A -X)?- COS (A - X)% dX

JSIN@A -X) - CoS @A - xMadx

[SIN@A-X)M. CoS A -X) dx

[SINA-X_
COS (A - X)?

SIN (A - X)
I cosax
[COS A-X) 4
SIN (A + X)?

 1

I sina x cosax

2
fg A -B >0 or ABS (A) >ABS(B)
A+B - COS (X)

1 dX
J A? . COS (X)? + BZ - SIN (X)?
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COS (C - %)?
AZ + B2 - SIN (C - X)?

SIN (C - X) - COS(C - X)
A - COS(C - X)2 +B - SIN (C - X)?

COS (C - X)
A-COS(C-X) +B SINC x) X

SIN (C - X)
"SINC -X) +B-cos Cx %

SIN (A -

 

 

 

 

1+ Cosa - x)
SIN (A
— cosa - x) XX
COS (A - X)
1+ SINA -X)
COS (A - X)
—sIN@A x)

aX

J

J 2

I

J

J

J-

SIN (A - X)
I COS (A-X)- (1+ COS (A - X))

SIN (A - X)
J

J

J

J

J

J

J

aX 

 

COSA -X) -(1-cos@a xy

COS (A - X)
SINA-X)-(1+SINA -X))

COS (A - X)
SIN(A-X)-(1-SINA -X))

1
SINA X) + COSA xX

1
SINA -X)— COSA - x) X

1
1+COSA -N+SINA- xX

1

T+COSA x —SN@A xX

aX 

aX 
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1 dX
I Cos C xP —5 SNC x?

[ X + SIN (X) dX

1+ COS (X)

X — SIN
I

COS (A - X)

V1 +B -SIN (A - X)°

f COS (A - X)

V1 —B%-SIN(A - X)*

 

  

 
 

Section 13: Other Trigonometric Functions

J TAN (A - X) dX J CSC (A - X) dX

Jf COT (A - X) dX J TAN (A - X)2 dX

[SEC (A - X) dX J COT (A - X)? dX

Section 14: Inverse Trigonometric Functions

J ASIN (A - X) dX [X- ATAN (A - X) dX

JACOS (A - X) dX JX ACOT (A - X) dX

J ATAN (A - X) dX JX - ASEC (A - X) dX

JACOT (A - X) dX SX: ACSC (A - X) dX

J ASEC (A - X) dX JERRax

J ACSC (A - X) dX [ACOS A -X)
x2

JX -ASIN A - X) dX
[ATAN AX) 4

JX -ACOS (A - X) dX x2
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ACOT (A - X) 1
If aX ————— - ACOS (A  X) dX

Xx? I V1 — AZ X? @-x

1—————— ASIN (A - dX| == A-X

Section 15: Logarithmic Forms

 

 

JLN A - X + B)dX JAEox

XNf LN (A X) dX [LN [ra x

J LN ON ax
N [Lon (ZEA ax

JERdX X2 X-A

fol JLN (32 + A?) ax
X - LN (X)

[LN (x2 - 42) dx
fax (N >1)
X LN (X) [LN (X ++A%) dX

JxM LN oN ax JN (X + VX2=A2) dX

Section 16: Exponential Forms

EXP (A - X)
J EXP (A - X) dX Is5¢- EXP A x 0X

JX EXP (A - X)dX [XEPA-X)
(1+A-X?

IX - EXP (=X?) dX
fxM. Exp (A - X) aX

[—ax

[AX = AX ax
J EXP (A - X) - COS (B - X) dX
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Section 17: Hyperbolic Forms

J SINH (X) dX

J COSH (X) dX

J TANH (X) dX

J COTH (X) dX

J SECH (X) dX

J CSCH (X) dX

JX - SINH (X) dX

J X + COSH (X) dX

J SECH (X) - TANH (X) dX

J CSCH (X) - COTH (X) dX

[ SINH (X)? dX

J COSH (x)? aX

J TANH (X)2 dX

J COTH (X)? dX

J SECH (X)2 dX

[ CSCH (X)? aX

[ ASINH H dX (A >0)

Jf ACOSH H dX (ACOSH H >0, A >0)

[ ACOSH 3) dX (ACOSH 3 <0, A >0)

Mathematics Pac

Calculus Reference



Calculus Reference

[ ATANH A dX (ABS 4) <1)

f ACOTH H dX (ABS 4 >1)

J ASECH (X) dX

J ACSCH (X) dX

[X - ASINH ) dX (A >0)

[ X - ACOSH ) aX

[X - ATANH 4 dX (ABS H <1)

[X - ACOTH ) dX (ABS ) >1)

JX - ASECH (X) dX

JX - ACSCH (X) dX
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EXLTR = A

4, D4

About screen, 1-3

ACOT, 10-3

ACSC, 10-3

Algebra, 1-5, 2-1

Algebra functions, 10-1

Alpha lock, 1-9
Angl sum/Diff, 5-2
Angle sum/diff, 4-2
Arrow keys, 1-6

ASEC, 10-3
Asterisk tag, 3-7, 3-12
Auto increment, 3-9

Bessel

JO, 10-7

J1,10-7

BINO, 104

Binomial Series, 6-12

Cc
Calculus, 1-5, 6-1

Card
Install, 1-2

Remove, 1-2

Characteristic polynomial, 7-2, 7-4
Choosing a category, 3-3
Circle, C-5

Circular Torus, C-23

Closest Fraction, 2-3

Commandline editing, 3-10
Complex Arguments,5-2
Computing time, 3-24
Cone, C-19

Constants Library, 9-3
Converting a value, 3-12
Copying resultsto stack, 3-13

COT, 10-3
CPOLY, 10-8

CSC, 10-3
CST entry, 1-3
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Index

Cube, 3-3, C-16
Cylinder, C-19

D
d,D-3
Definitions, 4-2, 5-2

Derivatives, 6-2, 6-7

derUBASE,10-9
Divergance, 6-14
Double angle, 4-2, 5-2

E
Eigenvalues, 7-2
EIVAL, 10-8
Ellipses (e), C-25
Ellipsoid, C-23
Entering limits of integration, 6-5
Entering values of constants, 6-5
Environmental limits of card, A-2

Equation writer, 1-7

Equilateral Triangle, C-8
ERF, 10-6
ERFC, 10-6
Exponential relations, 4-2

F

FLAG, 10-9

flags
-60, 1-9

57,1-10

61, 1-10

preservation, 1-10
fontsize, 1-7

FRACT, 10-1

Frustum of Cone, C-20

Function product, 4-2, 5-2

Function sum/diff, 4-2, 5-2

G



Index

GCD,10-2

GCD & LCM, 2-5

General Quadrilateral, C-14

General triangle, 3-8, C-9

Geometry, 1-5, 3-1

Gradient, 6-14

Graphics environment, 3-19

H
Half angle, 4-2, 5-2

Hyperbolas (el), C-26
Hyperbolics, 1-5, 5-1

Integrals, 6-2 - 6-3, D-1, D4

Interactive stack, 3-10

J
JO, 10-7
J1, 10-7

L
Laws of SIN, COS, TAN, C-10

LCM, 10-2

Linear Algebra, 1-5, 7-1

Listing the variables, 3-6, 3-8

Load data from stack, 1-9

Main menu, 14

Managing Units, 3-13
Marking the equation, 3-5, 3-8
MATHD directory, 14
MATR variable, 7-3, 7-5

Matrix

Determinant, 7-2, 7-5

Edit or Enter, 7-2

Eigenvalues, 7-5
Trace, 7-2, 7-6

Multiple angle, 4-2, 5-2

Multiple plots, 3-22

P

Parabolas (e = 1), C-24
Parallelogram, C-12
Pictures, 5-2

Planar bounded solids, 3-3

Plotting, 3-15

1-2

Polynomial Root Finder, 2-6

Power relations, 4-2, 5-2

PRIME,10-3

Prime factorization, 2-7

PROOT, 10-2

Purging variables..., 3-17
Pyramid, 3-3, C-17

Q
Quadrantsigns, 4-2
Quadratic surfaces, 9-5

question mark tag, 3-11

R
RAM needed, 14

Rect. Parallelepiped, C-17
Rect. Parallelpiped, 3-3
Rectangle, C-11
REDUC, 10-3

Reducing a Fraction, 2-8

Reductions, 4-2

Regular Polygons, C-15
Relations, 4-2, 5-2

Revision no, 1-3

Rhombus, C-13

Right Triangle, C-7

S
Search mode, 1-8, 8-3

SEC, 10-3
Sector/Segment, C-6
Series, 6-2, 6-10

Service
Service charge, A-2
Shipping instructions, A-2

Service (if card requires), A-2
SLVINTEG, 10-9
Softkey
ABOUT, 1-5
AREA,3-20
CALC, 3-12, 3-28
CENT,3-20
CLEAR, 3-28
CONT,3-10
CONV,3-12, 3-28
COORD,3-20
EQNS, 3-27 - 3-28
EQWR, 6-11
EXIT, 3-20
EXTR, 3-21
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F, 3-19, 3-21
F(x), 3-21
FCN, 3-20
FONT,1-5, 3-28
HALT, 3-28
KEYS, 3-20
KNOW,3-28
LABEL, 3-20
MARK, 3-20, 3-26
NXEQ, 3-21
PICT, 34, 3-26
PLOT,3-26
PRINT,1-5, 9-6
PURG,3-28
QUIT, 1-5
REPL, 3-20
ROOT,3-21
SLOPE,3-19, 3-21
SOLVE, 34, 3-26 - 3-27
SUB,3-20
UNITS, 3-28
UP, 2-2
VARS,34, 3-28
VIEW,1-6, 4-2, 5-2
WANT,3-29
Z-BOX,3-20
Z00M,3-20

Solver, 3-23

Solverlevel, 3-6

Solving a Derivative, 6-8
Solving an Integral, 6-4
Solving one equation, 3-5
Sphere, C-21
Square matrices, 7-3
Standard prefixes, 94
STORE, 10-5
Storing values..., 3-17
Storing values... message, 3-7

T

t, D-2, D-10
Taylor series, 6-11
Tetrahedron, 34, C-18

Text editing, 1-8
TORAD,10-9
TRACE, 10-8
Transforms, 1-5, 8-1

Trapezoid, C-13
Triangular tag, 3-7
Trigonometry, 1-5, 4-1
TYLRX, 10-5
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U
Units, 3-9

Updating knowns..., 3-7

Using the stack, 3-10

Vv
Vector analysis, 6-2, 6-13

Viewing items, 1-6

Ww
Warranty, A-1

X
X,D-7,D-9 - D-10, D-12
X axes range, 3-18
XY Polar, C-3

XYZ Cylindrical, C4
XYZ Spherical, C4

Y
Y axes range, 3-18

Z
Zone/Segment, 1 Base, C-21
Zone/Segment, 2 Bases, C-22
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