Chapter 2: Math Operations

The Ti-85 mathematics capabilitios include a variety of
lunations thal exceeds that of most sclentific calculators.
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Math Operations




Location of the Math Keys

The kays used Lo parform math operations am shown in the
figure balow. You should familiarize yoursell with thess kays
and thels location on the kéyboarnd.
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AOS™ Algebraic Operating System

The ADS™ Algebrale Operating Systom anablas you 1o énler
numbars and combined oparations into the calculatorin a
stralghtiorward sequance. To snsune your calculations ane
pertormed in tha corract order, the ADS uses algebraic rules
to assign priorities to tha mathamalios operations.

Purposa

Pending
Operations

Without a fixed sel of algebraic rules, a problem such as
16 =8 =2 + i may have several possible answers,
depending on the arder in which the operations are
completed. However, the Algebraic Operating System
solves this problem by completing the division first

(8 - 2) uned then completing the subtraction and addition.
Therefore, 16-8-2+8-18,

In a problem such as 4 x 5 = 20, simply entering 4 [%] 5
does not produce the answer. The operation muse be
completed by pressing an appropriate key such as [=)
(Note that multiplication can be completed by any
operation that has equal or lower priority in the
algebraie hierarchy.) Until completed, 4= 5 creates a
pending aperation,

The T1=85 can perform calculations coniaining a
maximum of eight pending operations.

Mote: Immediate functions, such as x%, complete
themselves and do not need to be completed by pressing
another key.

{continued)
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AQS™ Algebraic Operating System (Continued)

Example The following calculation illustrates Uhe algebraic

sbraie hierarchy completes all operati
Algebralc The AOS algebraic hie ¥ p operalions ki kit Bk e simsiny

Hierarchy mnnﬂnﬁ Lo I.h.i.'li‘!ﬁ n:rlav,ti-w.:j priorities, which are listed
i arity.
R A I IS Calculate 4 +8+25-2,

1. “[mmedintt func . Procadura Press Display
[iNv] [SiN], - Clear displa : a
HYP] [8IN|, [HYF| |COS] : - :r e
1MW) [HYP] ' wv [Hyp| [cos], [Inv] I@] ﬁhﬁ_ﬂ] Enter addition 4 E 4 +
Znt] [nPr], [2n ind Enter pending division

(addition is also
functions, [Nusl funetions pending) & & |
2, '—EI — Enter pending power

2. Universal powers and roots— ], [wv] 5] (addition and division

3. Multiplication and division—[x], [5] are also pending) 2 2y

dditi d subtraction—[+], C-nmplut.epﬂndln;g

4. Addition and subtraction E_E_ operstionaandsetup

§. Equals—[=] R pending subtraction  5[=] 425 -

Compleie caleulation 2 [=] 225

With the A0S hierarchy, lower-priority operations are
delayed until higher-priority operations are complete.

b o e e e W o o e o e oW Wou

Because subtraction is lower than division and equal to

v Operations in priority 1 are immediate functions. addition in the AQS hierarchy, both of these operations
These functions are performed as soom as you press - are completed.
the kevs, .

= Operations in priorties 2, 3, and 4 are completed by
any operatlon with the same or a lower priority. For
example, multiplication and division are completed
by another [%] or [=] operation or by [+], [=], or [=].

» The [=] key completes all operations. If you finish a -
caleulation with the [=], there is no need to clear the

ealeulator prior to performing another calculation. -

4
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Using Parentheses to Override AOS

Altimes, you may wanl an axpression avalualed diferantly
trem the normal order of evaluation. Using parenthoses lets
you control tha order of evaluation. You should use
parenthesas if you have any doubls about tha way the
caleulator will gvaluate an expression,

Effectof Using parentheses enables you to give priority to

Parentheses operations within an expression. When you enclose a
portion of an expression within parentheses, that
portion is evaluated separately,

Although some mathematics expressions often use

parentheses to lmply multiplication, the TI-05 requires

that you include the [x] key in the calculation. For
example, you must enter 7(3 +5)as 7 =< (3 +5)

Example Caleulate 7x(3 +5).
Procedura Display
Clear display o
Begin pending
multiplication 7 [x] 7
Enter and evaluate
parenthetical % =
expression B 5 8
Complete pending
operation =] 58,

If this expréssion were entersd without parentheses, the

AOS Peature would complete the multiplication {7 = 3]
before the addition ( + 5), producing an incorrect result
of 26,

www.reher.de
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Levals of
Parenthasas

Example

You can use upto 15 levels of parenthesss, This gives
you the capahility to enter more complex expressions.

Caleulate 2 (2 2 (2 x (22 (2 +3)+2) = 2))).

Procoadure Display
Clear display o
Enter pending
multiplicationz

Z
Enter(2 +3)

-4
Evaluate (2 x5+2) ez L
Evaluate(2x12+2)  [#]2[1] =
Evaluate (2 = 26) 0] 5z
Evaluate (2« 52) [3] o 104,
Evaluate 2 x 104 =] 208,

It & not necessary to press (1] whenitisatthe end of a
calenlation, Pressing [=] automatically eloses all open
parentheses, evaluates the expression in the proper
order, and displays the end resule. However, if vou want
o see Lhe intermediate result of a parenthetical
expression, you must wse the [T] key.
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Entering Data

The data entry kéys enable you 1o anter the numerical data
nesded to perlorm calculations. You can enter numbers in
elthar standard or sclantific notatlon.

Entering Digits

Entaring tha

Decimal Point

Changing
the Sign

Comacling
Entries

Entering
Sclantific
Motation

Entering Pi

W reher, oo

The digit kevs enter numbers into the display. In
standard notation, you can enter up to 13 digits and a
decimal point. Insclentific notatlon, you can enter 13
digits, a decimal point, and two exponent digits.

The [+] key enters a decimal point. Only one decimal
point can be entered. The exponent of sclentific notation
eannat include a decimal point.

Tha [#=] key chunges the sign of the numbser in the
display. This enables you to enter negative numbers and
negative exponents. To enter & negative number, press
the [#7=] key before, during, or after entering the
number. To enter a negative exponent, press the [+/=]
key alter entéring the exponant.

The [=] key enables vou to backspace the number inthe
display to replace a digit. After you replace the digit, you
can continue entering data.

Th [EE] key enables you to onter numbers in scientific
notation. You can enter numbsers as small as 4+ 1x 10-%
oras lange as & 0. 000000000500 « 107,

MNote: IT the result of a ealeulation is outside the range
~ SOHHOGHE0D 1o ~ DO0000001 , 2ero, or (KHNKNNKD] to
QOUOaOaNED, the caleulator displays the number in
Eﬂii:ulil'itnuluiiun even though you have not pressed
EE|.

The [znd] I n] key sequence enters the value of pi to 13
significant digits, with a valueof 3,14 1592653500, The
display shows the valuoe of pi rounded 1o ten digits,
3,141502654, unless vou have selected a format other
thian thee standard, 10-digit display.
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Clearing the Calculator

Tha calculator contains several keys used for clearing. Whan
you use one of the clear keys on tha aaleulatar, you should be
sure that you will net alfect areas you do not wani Lo clear.

The [CLEAR] Key

The [GE| Key

The [znd| [ Cas]
Key Sequence

The [2nd] icrl
HKey Saquance

Thi [Znd] [F:CLRAI
Koy Sequence

The RESET
Button

Whien you pross the [CLEAR] key, the alphanumeric area
of the display is cleared. The standard display format is
returned. Also, any felds in progress and any pending
operations in the AOS stack are cleaned.

When you press the [CE] key, the entry you just made is
eleared if no other function key has been pressed. The
AQS stack is not affected. This enables you 1o continue
with a caleulation without starting over,

When vou press [ind] (eMs), the data registers, as defined
by the current partition, are cleared.

When vou press leplin the learn mode, programs
you have stored in program memory are cleared.

When you press [2nd] [F-CLR], the function-key label area
of the display is cleared.

You should anly press the RESET button as a “last
resort’” o restart the calculator when a problem occurs
that prevents you from entering from the kevboard. The
batton is Mush with the case of the caleulator 20 that you
cannaot press it aceidentally, When you press the RESET
bautton, the display is cleared and replaced with the
mes=sage MEM MAY BE LOST. The following conditions are
changed, For other effects, refer to ' System Parameter
Sellings"" in Appendix A,

* The display format is changed to standard notation.
» The decimal point is changed to Moating decimal.
= The number base ks changed to decimal.

= The temporary register is cleared.
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Correcting Entry Errors

You may occaslonally anter an incorreet numbaer or prass an
Iinearmect funetion key. You can uss the [CLEAR] key to remave
these arrors, but this also clears the display, cancels all
oparations, and claars sclantific notation, In many Instances,
you can correct an error without these unwantad alfects,

Corracting
Mumeric
Entrias

Correcting
Panding
Operations

LU L L P, b

You can correct mistaken numeric entries using the [=]
or the [CE] key, provided you have not vet prossed an
operation key such as [+] or =]

* When you use the [«] key, the display is backspared
one character at a time to enable you Lo replace any
digit or decimal point in the mantissa. You can also
use this key to correct the exponent if you are
entering in sclentific notation.

= When you use the (€€ key, the entire number entry is
cleared but pending operations are not.

If wou make an error while entering the mantissa of a
number in scientific notation, you must correct the error
before pressing the [EE| key. After vou have pressed the
[EE] key, vou can make corrections to the exponent using
the E,?ln:ym'br entering new numbers over the
incorrect numbers. The key cannot be used Lo
correct anly the exponent.

You may be able to correct another type of mistaken
entry, depending on whether the entry completes o
pending operation,

* If the incorrect entry has an equal or higher priority
than the intended entry, you can immediately press
the correct key and continee. The calculator will
obtain the correct result.

& [f the incorrect entry has a lower priority than the
intended entry, it may complete a pending operation.
Even if you replace the incorrect entry, the calculator
will shtain an incorrect result,

The examples on the next page illustrate when you can
correct mistaken entries Involving a pending operation.
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Equal Priority
Example

Lower Priority
Exampla

Calculate 10,6 + 12.7 x 5.

Frocedure Press Display

Clear display [CLEAR]| o

Enter addition 108 W05+

Incorrect + does not

complete pending + 127 [+] 127 1

Correct x replaces =,

vields correct answer  [x]5[=] Tl

Calculate 106+ 12.7 = 5.

Procedure Press Display

Clear display Cieam o

Enter addition 106 [+] 06 +

Ineormect minus

completes pending + 127 [=] ol -

Correct = yields

incorrect answer [x] 5 [=] 1185
Math Upeerat loans 2-11



Selecting the Format of Displayed Values

Although all numaric values ars starad in the caleculator with a
13-digit mantissa, you can choose the format in which the
calculatordisplays these values. Three lormats are available,
You can algo fix the numbarof dacimal places of display the
antire 13 digits.

Standard

Scientific
Motation

Englinearing
Natation

The calculator is In standard notation when you turm it
on until you select another notation, In thiz format, a
number is displayed with a maximum of ten digitz and a
decimal. A sign is also displayed if the number is
negative. The following list shows the ranges of values
that can be displaved in standard notation,

~ SOA9I090, Lo~ 000000
ZETH

0.000000001 1o SEEDNHEE0D,

Values outside these ranges are automatically converted
to scientific notation. When values are anee again in
range, they are displayed in standard notation.

Tao convert to the selentific notation format, press [EE|.
Numbers are displayed as a T-digit mantissa with a
2-digit exponent. Because pressing [EE] puls the
calenlator in the live entry mode, the mantissa may have
more than 7 digits when you first press [EE]. The internal
value iz displayed until you make vour lirst entry. Al
numbers aredisplayed in this notation until you select a
different format.

Fress [INV] [BE] to return the caleulator to standard
potation. IF you have selected o fxed nomber of decimal
positions, this is nol changed,

To convert to the engineering notation format, press
[Znd]{EMG]. This iz a form of scientific notation withan
exponent that is a multiple of three., This enables the
display of engineering-related resulis, such as 109 for
megohms ar 1012 for plealarads.

All numbeers are displayed in this notation until you
select standard notation. (You cannot convert directly
from engineering to selentific notation. )

Presz [INV] [2nd] [EMS] to retimm the ealenlator to standord
notation. If you have selected a fixed number of decimal

positions, this is not changed,
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Example

Summary of
Hotatlon
Converslons

The following example illustrates the conversion of
numbers [rom one notation to another,

Procedure Prass Display
Clear display L
Enter numberin T40TT502 9

standard notation = 407725020
Convert to

sejentilie notation [=] - TALTTEG OB
Convert to

standard notation - FANTTISELN
Convert to

enginesring notation  [Znd] [ENG] = T8).T725 06
Convert to [iNv]

standard notation [ENG] = JA0TTEGRY

The key sequences required to convert between display
notations are summarized in the illustration below,

Natation ‘
Elﬂ inv| [EE] |

INV] [2nd| [ENG]

Seientific
| Notalion

[Znd|1ENG]

[znd] 1ENG

Engineering |
Notation

[continued)
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Selecting the Format of Displayed Values {Continued)

In additian to sslecting the notation of the displayed valus
istandard, scientific, or anginearing), you can set the numbar
of decimal places to be displayed. You can also digplay the
unlllrntlﬁquih in & numbar, regardioss of the format
salacted.

Fixing the
Numbear of
Decimal
Places

Dieplaying
All13
Diglts

Exampla

The calculator normally displays numbers with a Noating
decimal point. You can, however, display results with a
fixed number of decimal places,

The key sequence [End] [Fix), followed by any number
from 0 to 8, fixes the number of decimal places.
Displayed numbers are rounded as necessary to the
number of decimal places you select. Only the display is
affected. The number is not changed internally.

[nd] F1X] 9 restores the floating decimal point.

The [2ng] [13d] key sequence lets you examine the digits
not normally shown in the display due Lo rounding.

“_'hen ¥ou use this function, all 13 digits in the numeric
display register are displayed.

= They are preceded by the sign of the number,

= Noexponent s displayed, regardless of notation.
= The I3-digit display is temporary.

= Nodecimal point is displayed.

Calculate 3.9 = .41, fix to four decimal places, display all

13 digits of the result, and return to foating-decimal
format.

Procedure Prass Display
Clear display CLEAR 0.

Caleulate answer Ao+
A1 2512185122

Fix decimal to 4 places  [2nd] (FIX14 25122
Examineall 13 digits  [2nd] [134] +BE12105121951
Clear fixed decimal [2ndl] [F1x] 5 0512195122

www.reher.ce
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Entering Numbers in Scientific Notation

You san enter numbers In scientific notation regardless af
which diaplay formal you have soleched.

Procedurs

Example

T enter numbers in scientific notation:

1. Enter the mantissa, including [#=] if negative,
2. Press[EE)

4. Enter the exponent, including [F=] if negative.

Whasn you press an operation key, the display and
resulting notation depend on prior conditions,

+ Il you have previously selected standard or scientilie
notation, the number is displayed in the scientific
format and the calculator remains in scientific
notation until changed.

= [f you have previously selected engineering notation,
the number is normalized to the engineering format
and the caleulator remains in engineering notation

until changed.

Enter the pumber — 74,07 = 10* when the calculator is in
thie standard display format.

Procedure Press Display
Clear display [GLEAR] o
Enter the mantissa 7407 [+1=] = 7407
Enter the expanent [EE] 4 =T407T 04
Converl Lo scientific

notation [=] — 7407 06
Return to standard

notation [aaw] = T40700,
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Arithmetic Operations

Tha tour basic arithmetic operatlons —addition, subltraction,
multiplication, and division—are the mathematical functions
you will use most olten whan salving probléms with your
caleulator.

Basic
Arithmatlc
Eoys

Example

The [+], [=], [%], and [£] kevs perform the four basic
arithmetic functions. When you use a combination of
these functions in an expression, the AOS™ system
keeps track of the priorities and cawses the functions o
be performed in the correct order.

The [=] key completes all pending operations and
displays the result of a caleulation.

Caleulate 15 +(6=3) = 4.

Frocedure Frass Display
Clear display o
Enter addition 15 15 &
Enter division

(pending addition

not completed) 6+ 3 3
Complete

division (6 - 3) = 2 -
Calculate

15 +(2x4) 4 [m] i
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Reciprocals, Squares, and Square Roots

The reciprocal (x ~ "), square (x*), and square rool (x5 can be
consldered mathematically as ralsing a number 1o &
predetermined power. Your calculator periorms thess
tunctions in one keystroke. The functions are performed
immadiately and do nat affect any panding operations.

Reciprocals

Sguares

Sguare Rools

Example

Use the [ix] key to calculate the reciprocal of any
nonzero number in the dizplay.

Use the [x7] key to caleulate the square of a number in the
display if the result is within the range of the ealeulator,

Use the [yZ] key to determine the square root of a
positive number in the display .

This example illustrates the aperation of the G, &,
and [&] functions,

Procedura Prass

Display
Clear display [ELEAR] 0.
Enter a negative
number -] =8
Caleulate the reciprocal
of the numbwer [x] =015
Caleulate the square of
the displayed number 0015828
Caleulate the square
roal of The displayved
number =] 0125
Change displayed
number to a negative
vilue [+9 =125
Display indicates a
negative numbser has
o Feal square root INVALID ARGUMENT
Clear error condition  [CLEAR 0.
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Universal Powers and Roots

1

e
Ths univarsal power and universal root functions calculata
any power or root value of a positive numbser. They will also —a
calculate integer powers of negalive numbers. Both
functions are pending oparations that must bs camplated by
antering an operation key. .:i Ll
Universal You can use the universal power key [/ to raise a £ | Universal You can use the universal root function W] 7] 1o
Powers positive number to any power. You can also ralse a Roots determine any root (positive or negative) of a positive
negative number o an integer power. The power can e 5 number. You can also determine a root of a negutive
either negative or positive. J number if the reciprocal of the root is an integer.
To use the universal power function: 3 To use the universal root function:
1. Enterthe number {the v value) you want raised toa J E) 1. Enter the number (the v value) and press iNY] 9.
[HOWeEr,
2. Enter theroot (the x value) and press an operation
- p
2. Pross ¥, ke,
3. Enter the power (the x value). | Exampla Caleulate - 2T and =21 .
4. Pressany operation key to complete the calculation, 4 ereTTTEny w— e
splay
Example Galculate 3,147 and - 3.19 t! L] Clear display [CLEAR] o
I Enter positive el
Procedurs Prass Display l. o ¥ value E@ M. xTy
Clear display o, I Enter negative x value 38 [#=] _38
Enter positive y value 3.1 ] 3y = 1 Complete the operation [=] 0445754529
Enter x value 47 a7 t! | Enter negative y value
Complete the | INV] [¥%] =21, ey
pending operation [=] 2038018044 t' Fl Enter x value 05 5
Enter negative y value 2.1 [+=] Complete the operation [=] 441,
L] -31 ¥ [ :
Enterinteger X value 4 4 l
Complete the .:“ 3
pending operation = 92352 1 2
:} L]
. 1
4
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Trigonometric Operations

You can use the calculator to perform sperations invalving
the maost commanly used trigonometric lunclions and set It bo
digplay the results in either dégraas, radians, or grads.

Salecting the
Angle Units

fvallable
Trigonamatric
Functions

When you turn the caleulator on, you cin enter angles in
the angle units last selected. The results of any angle
caleulations are also displayed in these angle units.

The key sequence [2nd [0RG ) changes the angle units.
Each time you press thiz key sequence, the calculator
rotates to the next unit, The rotation sequence is
degrees, radians, grads, and then degrees again. You can
press [NV [2nd] (DRG] at any time and retum to degree
units. A status indicator in the display shows the units
vou have selected.

Changing the angle units does nulmn!-‘_l:frIanumbmtn
the display. You can use angle conversions, described on
page 4=8, to convert a number in the display without

changing angle modes.

The following table lsts the trigonometric functions
available on the caleulator and the keys you must press
to obtain them. All are immediate functions.

Trigonomairic
Function Keys

Sine @ P
Cosine icos|
Tangent ) [Tan]
E‘hi.lll‘

Arcoosine

Arctangent

2-20 Math Operaiions
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Example

In the following example, caleulate the cosine of 35 ° and
the arcensine of the result Lo illustrate the operation of

the trigonometric functions.
Frocedure Prass DJspI;;
Clear display CLEAR)] 0.
Select degree mode (V] 2na

loRGI DEG MODE
Enter the number - . 5
Calculate the cosine [COS] B1En5a0243
Calculate the
arccosinge m [COE! 38
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Hyperbolic Operations

Hyperbaolle aparations have properties that are very similar o
tha lﬁgnnomiulc oparations described proviously. Howevar,
the angle unils setting does not affect the results of a
hyperbolic functlon because these funcliens are not based
on angles.

Tha Hyperbelic  The key enables you Lo use Lhe Lrigonometric keys

Kay on r calculator to perform hyperbolic functions. The
@'ﬁiy enables you to perform the inverse hyperbolic
functions,
The following Lable lists the hyperbolic functions
available on your calculator and the key sequences you
use Lo obtain them, Note that the [IRY] and keys may
be pressed ineither order when calculating the inverse
hyperbolic functions.
Hyperbolic
Functlion Kays
Hyperbolic sine
Inverse hyperbolic sine % or

CHET
Hyperbolic cosine [HYF] [CO3]
Inverse hyperbolic cosine | I I'.‘tl or
Il;nr;rbulj: tangent
Inverse hyperbolic tangent I__;ﬂ % or
HYP| [i
2-22 Math Operations
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Example

The following example illustrates the operation of the
hyperbalic functions,

Frocadurg

Prass D]I-PII;
Clear display cLEAR| 0.
Enter a number 3 5
Caleulate the HYP|
hyperbolic sine IN 10.01 757433
Enter a number 5 5
Calenlate the o
inverse hyperbolic T3
Langent HYE 5ABA0R1443
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Factorials, Permutations, and Combinations

In probability calculations, you often need bo multiply a serlas
ol consecutive numbers (lactordals) or find the number ol
possible arrangemants of ltems (parmutations ar
comblnatiang). The lunctions discussad in this section
provida you with these capabilities.

Faclorial

Exampli

The factorial function enables you to calculate the
factorial of negative or positive numbsers.

The range of negative numbers is from = 70,5 w0, Only
hall-integer numbers are valid. For example, = 8.5 and
— 4,5 are valid inputs, but -9 s not.,

The factorial of any number less than - 7.5 results inan
answer of 0., indicating an underflow, due to the limit of
13 digits in the mantissa,

The valid range of positive numbers is from 0 w 68,5,
Roth half- and whole-integer numbers are valid. For
example, 8.5, 9, and 9.5 are all valid inputs.

The factorial function operates on the internal value,
not the displayed value, Use the [2nd] [13d] key sequence
to ensure a displayed number is a valid input.

The following example illustrates the operation of the
factorial function.

Procedure Press Display
Clear display o
Caleulate
4.5 factorial anad] | x11 K= =GN —E

Caleulate 40 (4=

- 48 factorial Imil:n INVALID ENTRY
Calculate 4
49 factorial [x!] W=  GOEMIE 62
Caleulate 9.990090000  0.900099059
divided by 2 [+2[= - 5.
Calculate the factorial — End] [x1] INVALID ENTRY
Clear display [CLEAR] . o
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Parmutations

Ezxampla

Comblnations

Example

This funetion enables you to calculate the nanmber of
permutations of nitems taken rat o time. The range is
limited only by the range of the calculator as longas nisa
pogitive number equal to oF greater than v, If vour
calculation exceeds the range of the calculator, an
OVERFLOW message apears.

Caleulate the number of possible armangements of six

appliances of the same width on a kitchen wall with only
rowm for three,

Procedure Fress Display
Clear display [CLEZR] 0.
Calculate the 6[x~t]3

permutations _ InPr]l nPr= 120.

This funetion enables you to caleculate the number of
combinations of n items taken r at a time. The ange is
limived only by the range of the calculator as longasnisa
positive number equal to or greater than r. 1§ your
calculation excesds the mange of the calculator, an
OVERFLOW IMESSHge AP peirs,

Caleulate the number of hands you might draw Crom a
deck of 52 cards if you draw 5 cards each time.

Procedurs Press

Display
Clear display [CLEAR] [
Calculate the 52 [x~t]5
combinations [2nglincrl  nCr=  25p80EQ.
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Logarithms

The T1-85 can perlonm calculations Involving common and
natural logarithms and thelr inverses (antilagarithms),

Logarithms

Antllogarithms

Exampla

WL reher.che

The L] key calculates the natural (base o) logarithm of a
number in the display. The kiey caleulabes Ui
common (base 107 logarithm of a number in the display.
Thiese functions require a positive input valoe,

The key sequence INV] [LN] caleulates the natural
antilogarithm of a number in the display. The natural

antilogarithm function can be tought of as e*,

The key sequence [NV [LOG] calculates Lthe common
antilogarithm of a number in the display. The common
antilogarithm function can be thought of as 107,

The following example illustrates the operation of the
logarithm and antilogarithm funections.

wl oal ad

Procedurs Press Display
Clear display [CLEAR] o
Entera numhber B3 E3 L
Caleulate the commaon

logarithm [Log 1.818076002
Calculate the common

ant Llag.arlghm [rravr] 8
Caleulate the natural

logarithm [LH] 4,4 18580606
Caleulate the natural

antilogarithm finv] Ln] N B
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Numeric Functions

Elght numarie functions are avallable as saleclions on tha
HUMBER FUNCTIONS menu. You access the menu when you
gdlact the numeric (MUM) lunction,

The Number
Functions

Menu

When you press the [NUM] key, a menu appears. Each of
thie menu selections s explained in the following pages.

CINT? Discards the fraction and keeps the integer
{FRC} Diseards the integer and keeps the fraction
RTH Generates a random number

fivv] <R#y  Enables you toenter a seed number to
generate a predictable random number

SECUEnCe

<RND> Rounds a number internally to the display
Tormal (scientific, engineering, standard, or
fixed)

(== Displays the selections shown below

THGND Calculates the signum (sign) of a number

{LCM Caleulates the least common multiple and
greatest common divisor of a number

{PF» Deetermines the lowest prime factor of a

number
CABS Changes g number Lo its absolute value

{mmie} Displays the sclections shown above
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Integer Portion, Fractional Portion, and Rounding

You can choose bodiscard a portion of & number that you
consider Insignificant or unimporiant to the problem you are
solving. You can do this using the integer portion, fractional
portion, or rounding functions. These functions aperate on
the intemnal value, not the displayed value.

Integer Partion

Fractional
Partian

Examplo

wwurreher che

Selecting (INT? from the NUMBER FUNCTIONS menu
dizcards the fractional portion of the intermal valoe and
retains only the intéger portion.

If the displayed value is the same as the internal value,
the integer portion remains the same and the fractional
portion is discarded. Beeause this function operates on
the internal value, il the two valioes are nol the sanme,
selecting the INT function may produce an unexpected
resull as shown in the example below. You can use the
[Znd] [13¢] key sequence to check the internal value
before using the INT function.

Selecting (FAC) from the HUKMBER FUNCTIONE menu
discards the integer portion of the internal value and
retains only the fractional portion.

If the displayed value is the same as the internal value,
the fractional portion remains the same and the integer
portion is discarded, Because this flunction operates on
the internal value, if the two values are not the same,
selecting the FRC function may produce an unexpecied
result as shown in the example below. You can use the
[2nd] [13d] key sequence to check the internal value
before using the FRC lunction.

The example below illugtrates the operation of the INT
and FRC funetions.

intarnal Displayad Integar Fractional
Value Valus Portlon  Paortlon
~65.231 = 65.231 -6, -0.231
DO00G0020001 1. 13 1.
1.089900000008 2. 1. 1.
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Rounding

Example

Selecting ¢RAND? from the NUMBER FUNCTIONS menu
changes the internal value to match the value that is
displayed,

You can use the RND function with standard, scientific,
or engineering notation. You can also use it with fixed
decimal.

Thie example below illustrates the operation of the RND
function,

Procedura Prass Display
Clear display :LEAR 1)
Entern [and] =1 A 141560654

Check internal value  [2nd] [124]
Round internal value  [HUM|

{AND 37471550654
Check internal value [12d] & 3141502054000
Caleulate 2 times SRR
BABOAGHNNNGD] 00 EJNEIE

-

Checkinternal value  [2nd](13d]  + 1950090090908
Round and verily {AND>
internal value [2na] 11341 & FNOCDOOO0000

The value is changed internally to the zame value as that
im the display.
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Prime Factors

You can usa tha calculator to determina the prima factors of
whole numbaer.

Calculating
Prima Factors

Eltampla

Selecting <PF? from the NUMBER FUNCTIONS menu [inds
the lowest prime factor of the displayed value, To use
the PF function:

1. Enter the number,

2. Press [HOM) and select (-2,

3. Select (PF?. The least prime factor is displayed and
the remaining value is stored in the t-register
(temporary register).

4. Press [z~t]. The remaining value is displayed.

5. Hepeat steps 3 and 4 until the resultis 1.

Note: If the first displayed factor of a number is 1, the
number is prime.

Find the prime factors of 102,
Procedure Pross Dizplay
Clear display CLEAR o
Enter a number 102 102
Caleulate least [Num]
prime factor ==}

({PF? = %
Display remalning value [zt B1.
Caleulate next factor  <PF} = a
Diisplay remaining value Eg 17.

Calculate next factor  <PF? {= 1

The prime factors are 2, 3, and 17,
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Common Multiples and Commeon Divisors

One af the selections on the NUMBER FUNCTIONS ménu lels
:l'llﬂll.l calculate lsast common multiples and grealest common
divisors.

The LCM
Function

Example

Selecting (LCM? [rom the NUMBER FUNGTIONS menu
culonlates both the least commaon multiple and the
greatest commaon divisor of two numbers,

Because this funclion requires two numbers for the
comparison and caleulutes two resulls, a separate
storage arca is required. You must store one runmber in
the t-register and place the other number in the display.
The function places the least common multiple in the
display and stores the greatest common divisor in the

t-register.

Touae the LEM function:

L. Enterone of the numbers and press [x-t] to store the
number in Lthe t-register.

. Enterthe other number and press [NOM) (== {LOM?
o perform the calculation and display the least
common multiple.

3. Press [x~t] todisplay the greatest common divisor.

Determine the least conmon multiple and greatest
comman divisor of the numbers 38 and 48,

—

Procedure - Press Display
Clear display LEAR 1)
Enter the two numbers 38 [x-t] 48 &
Display LCM (GCD NLUM
stored in t-register) {-nlF)

CLCM) LCM = 144
Display GCD xl] 12
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Absolute and Signum Functions

You can use the calculator to detearmine the abaalute value
and signum function el a numbaer.

Absolute Selecting (ABS) from the NUMBER FUNCTIONS menu
Values changes the number in the display to its absalute value.
Example Calculate [3 - 10-2| = 11.
Procedurns Press Display
Clear display [CLEAR] 0
Perform the caleulation BG W0
211] =17
Calculate the absolute  [NUM]
value (==
{ABS) 1.7
Multiply the absolute
value by 11 E1= W0r
Signum Selecting (SGM> from the NUMBER FUNCTIONS ment
Funection determines the sign of the number in the display and
results ineithera 1 or — 1, depending on the sign.
Value in Display Signum
0 or greater 1 B
Less than () =1 e
For example, if the display contains - 0,041863 and you
press [NUM] (--3) (SGN?, the caleulator displays - 1.
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Random Numbers

You can usa the calculator to produce random numbars

Entering a seed value allows you to reproduce a random
Ssequence.

Generaling
Random
Mumbers

Example

You can use the BE function to generate a sequence of
uniformly distrbuted, random decimal numbers between
Oand 1. Touse the R¥ function, press [NUM) <R#>,

The random number generator begins al a random point
and generates a unique sequence. Each time the
calenlator is turned of f and back on, a new random
SEQUEnce can be generated.

You can also “seed’ the generator to produce the same
sequence of numbers each time you enter the same seed.
Toseed the generator;

1. Enter aseed number ((0or any number between 1 and
100, nert ineluding 1K), I you enter numbers outside
this range, they duplicate the action of other seed
numbers,

2. Press [INv] <R#>.

(renerate a predictable sequence of random numbers, and
then verily the seed will regenerate the same sequence,

Procedure Press Display
Clear display [cLEAR] 1
Enter seed value £2 [Num
N inv] <Re> 82
Display random
number LRa: SOIC2ARGL
[isplay random
number LRW: AZBETEIAZD
Display random
number AN 490727841
Bewntar seed value 8.2

[THv] <R B2
Display random
mumbser (RN SXYMBE5S
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Extended Functions

The extended functions consist of three selections that
anable you to find rools of quadratic and cubic equations and
io access the contents of tha system registens.

The Extended
Funclions
Menu

=134

When you press the [Fung] key, the following menu
APPEArs,

{QAD} Selects quadratic cquation roots
(CUB> Selects cubic equation roois
18YS) Selects svstem functions

Note: The ¢8Y3» selection provides access to system
reglster contents, You should use this selection only if
you have sufficient knowledge of the internal
operations of the calculator, Refer tothe T/-25
Programming (ruide for information concerning the
£SYS) selection.

Math Operations
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Quadratic Equations

The (0AD? selection requires you to anler the coofliclents af
your equation. Ansguation In quadratic lorm has cosificlants
B, b, and e:

b4 c=0

Finding
Quadratic Rools

Select (QAD? from the EXTENDED FUNC menu to display
the QUADRATIC BGN menu.

. Enter the value of the a coefficient and select (a?,

-

. Enter the value of the b coefTicient and select <bY.

. Enter the value of the ¢ coefficient and select <o

[ . ]

- Select (XEQ>, One of the menus below is displayed.

5. If the roots are real, display the two roots by
selecting:

sR1x The first real root
{R2} The second real root
B If the roots are complex, dizplay the real and
imaginary parts by selecting:
<R The real part
<im? Thie imaginary part

The two roots are Re + [Im)i and Re - (Im)i.

(continwed)
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Quadratic Equations (Continued)

Finding
Quadratic Roots
{Continuad)

Quadratic
Example

W w.rehed. oo

Dava registers 000, (01, and 002 are used to store both
thie imputs and the resulis. As the values fora, b, and ¢
are entered, they are stored in registers 000, 001, and
002, respactively. After the two roots arce determined,
they are stored in reglsters 000 and 001. Register (02
contains a0 il the roots are real and a 1l the roots e
complex. Therefore, the original inputs are no longer
available in the registers.

Find the roots af the equation 4.2x% + 22x + §=0,

Procedurns Press Dizplay
Clear display LEAR 3
Belect quadratic roots  [FURE]
LQADY QUADRATIC EON

Enter value fora 432 {ad am 42
Enter value for b b b= (1]
;r'jnu_-r value for ¢ &gk c= 8
Determine roots (XEQY - COMPLEX HDCH‘S___
Dizplay real part {Ra) Ro= - O2B1904762
Display imaginary part  <lm} I = 1.37CAR251

The two roots are:

0261004762 + (1. 37088260 1)i
0261004762 — (1370882601 )i
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Cubic Equations

The (CUB? salection requires you lo enter the coallicients ol
your squation. An squation In cuble form has coatflclenta a,
b, o, and d:

s bxtecx=d=0

Finding
Cublc Roots

Select (CUBY from the EXTENDED FUNC ment Lo display
Ehie CUBIC EGN miemu,

1. Enter the value of the a coefficient and salect (al.
2. Enter the value of the b coefficient and select <b3.
A, Enter the value of the ¢ coefficient and select ¢,
4. Enter the value of the d coefficient and select <d’.

5. Select (XEQ>. Depanding on the results, one of the
Tollowing menus is displayed.

The results are oblained using the procedure on the
next page.
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Cubic Equations (Continued)

Finding
Cublc Roots
{Continued)

2-138

. If the roots are real, display the three roots by

selecting:
(AT The first real root
(A2} The second real root

(A3 Thie third real root

. If there are two complex roots and one real root,

display the results by selecting:

LRl The real part of the complex roots
{im> The imaginary part of the complex roots
<{R3> The real reot

The complex roots are e + (Im)i and Re - {Im)i.

Diata registers 000, 001, (002, and 003 are used to store
both the inputs and the resulls. As the values fora, b, ¢,
and d are entered, they are stored in registers 000, 001,
002, and 003, respectively. After the three roots are
determined, they are stored in registers 000, 001, and
002, Register 008 contains a 0 if all roots are real and a 1
if two of the roots are complex, Therefore, the original
Inputs are no lenger available in the registoers.
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Cubic Example

Find the roots of the equation 3x7 + 9x* - x + 3= 0,

Procedurs

Prass Display
Clear display o
Select cubic roois o

{CUB} CuUBIC EON
Enter value for a idad a= a
Enter value for b 8<ib? b= -]
Enter value for ¢ §[F=]c* o= -8,
Enter value ford 3 4d> dm= a
Determine roots LMEDQ 2 COMPLEX, 1 REAL
Display real part tRay Ra= AZHENR
Display imaginary part <im> imm OLZBE06001
Display real root <R3} Rl= -380%210
The thres roots are:
- 8847322102
AZIGH10H00 + (0, 283606001 )i
AZAGH 10500 - (0, 283606001 )i
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