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sNote that the manufacturer assumes no resp0n51b111ty
for any injury or loss incurred while using this manual.

eNote that the manufacturer assumes no responsibility
for any loss or claims by third parties which may arise
through use of this unit,

sNote that the manufacturer assumes no responsibility
for any damages incurred as g result. of data loss
caused by malfunctions, repairs or battery replace-
ments. Physical records of important user formulas -
and data should be prepared to protect against such
data losses.



Foreword

Congratulations on you selection of a CASIO calculator.

The latest in modern electronics and digital technology

makes almost every calculating job quicker and easier.

eInstantly reference the proper calculation from among
128 buili-in formulas

eCreate your own formulas or edit a built-in formula for
storage in one of 12 user formula memories

s[nstant access to a selection of 13 scientific constants

*A collection of handy scientific functions

‘The formulas, constants and scientific functioms

pteprogrammed into the memory of your CASIO

calculator keep a powerful collection of calculating tools

at your fingertips.
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HANDLING PRECAUTIONS | |

e This unit is composed of precision electronic components, and should never be
disassembled. Do not drop it or otherwise subject it to sudden impacts, or sud-
den temperature changes. Be especially careful to avoid storing the unit or leav-
ing it in areas exposed to high temperature, humidity or large amounts of dust.
When exposed to low temperatures, the unit will require more time to disptay
.answers and may even fail to operate. The display will return to normal once
normal temperature is attained. ‘

'Batteries should be replaced every 2 years even if the unit is not used for extended
periods. Never leave dead batteries in the battery compartment. They can leak
and cause damage to the unit.

*Strong static electricity can cause the display to weaken or lock.up of the unit’s
functions. Should this occur, remove the batteries, replace them, and then at-
tempt operation again.

*Avoid using volatile liquids such as thinner or benzine to clean the unit. Wipe

the unit with a soft, dry cloth or a cloth that has been dipped in a neutral deter-
-gent solution and wrung out.

sl maifunction of the unit should occur, either bring or send the unit to your retail-
er or the nearest CASIO dealer. T '
Be sure to clearly explain the problem in detail.

eBefore assuming malfunction of the unit, be sure to carefully reread this manual
.and ensure that the problem is not due to insufficient battery power, program-
ming or operational errors. :

_llo_




Chapter 1

Gettmg Ready

;_'ThIS section descrlbes _ .
_everythmg you need Eo Know
to set up your Casio calculator
" for operation. It ine¢ludes such
important information as how
you change batteries and

adjust the contrast of the

~display.




1-1! Switching Power ON and OFF

The power switch is located on the left edge of the caiculator. You switch power
ON by sliding the switch up, and OFF by sliding the switch down.

Even if you leave the calculator ON, an Auto Power OFF function saves valuable
battery power. This function automatically switches power OFF if you don’t use
the calcuiator for about six minutes. To switch power back on after operation of
the Auto Power OFF function, simply press the @8 key.

Note that nothing in the calculator’'s memory is lost when the power is switched
OFF.

| 1- 21 Loading Batteries

Power is supplied to your calculator by two lithium batteries (CR2032). You should
replace the batteries in the calculator when the characters on the display become
too dim to read, even if you make the contrast darker (see 1-3 Adjusting the Con-
trast). Remember to always replace both batteries. :

IMPORTANT|

*To protect your calculator. against damage from leaking batteries, replace bat-
teries once every two years no matter how much you use it, C

*Remember that removing the batteries cuts off the power to the calculator so
any formulas (except the preprogrammed formulas) or data you have in memary
may be lost. If you load the new batteries quickly enough, it is possible that you
will be able to change batteries without losing any information. In any case, you -
should always check the contents of the memaory and write down any important
stored information before you remove the batteries from the calcufator.

*If the battery power should be allowed to decrease or if batteries are removed
from the unit for extended periods, user generated formulas and memory con-
tents may be erased or altered. In this case, the RESET button located on the
back of the unit should be pressed using pointed object. All memory contents
and user generated formulas will be erased. ' _

*Always keep batteries out of the reach of smail children. Contact a doctor im-
mediately if a battery is accidentally swallowed.

*Never dispose of old batteries in such a way that they will be incinerated. Batter-
ies may explode if exposed to fire.




W Procedure _
(1) Switch the power of the calculator OFF,

@ Lc}osen the_fwo screws on the back of the cal-
- .culator and remove the back cover. -

(3 Remove the screw fastening the battery holder
in place and remove the holder.

(@ Remove the two batteries (if present) from the
calculator.

*You can remove the batteries by turning the
calculator with its back downwards and tap-
ping the corner of the calculator lightly on a
desk or table.

(3) Wipe two new batteries with a soft cloth and
load them into the calculator with their positive

- poles (indicated- by the @ mark) facing 4

upwards

@.Replace the bhattery holder and fasten it in
place using its original screw.

(7) Replace the back cover of the calculator and
its two screws.

{fx-1000F)

‘screws

RESET button
(fx-5000F

“~RESET button

sCrew




[ 1- 3] Adjusting the Contrast . ]

The characters that are shown on the display of the calculator may sometimes
appear dim because of your viewing angle or because the batteries powering the
calculator have become weak. You can adjust the contrast of the display- using
a dial located on the right edge of the calculator.

(fx-1000F)

({x-5000F)

If you turn the dial in the direction shown by the arrow in the illustration, the charac-
ters on the display become darker. Turning the dial in the opposite direction makes
the characters lighter. if the display is difficuit to read even after you make the
contrast as dark as possible, it might mean that you need to replace the batteries.




-fhapterI 2.
Gettmg to Know
Your Calculator

I This Chapter gives you some =~
‘basic information that is .

| applicable to the general use of
your calculator. It describes:

.iFT/%\w _ 0,7/% ¥ the use of calculation modes; ¢
A a2 # ‘and provides important ©

§ information on how you can

| change, delete, and insert

. characters on the display. You.~
" § can find detailed descriptions

[ of the keys and other controls

| in the general guide in - L

§ “Appendix A in the back of thls '

§ manual.




2 -1/ Using the Calculation Modes‘

Your calculator can perform a large number of sophisticated calcuiations. In or-
der to make operation as easy as possible, the calculator is programmed so that
calculations are assigned to specific modes. You can select the mode you need
using the key in the combinations noted below. Be sure that the calculator
is set to the correct mode before you begin your calculation.

B Operation. Modes

The operation mode you select determines if you will be doing a cal¢ulation, stor-
ing or editing a formula, or deleting a formula.

*RUN mode (29[ : .-
Normal calculations where values are entered manuaily, and formula execution.
Scientific calculations can also be performed in this mode.

*WRT mode ;
Formula storage and editing.
The symbol WRT appears on the display when you select this mode.

*PCL mode [ (5]
Deletion of stored formulas. _
The symbol PCL appears on the display when you select this mode. -

B Calculation Modes

You should also select the proper calculation mode in accordance with the type
of operation you will perform.

*COMP mode
General calculations where values are entered manually, including calculations
which contain scientific functions.

*Base-n mode [ 63

Binary, octal, decimal, hexadecimal conversions/calculations, logical operations.
One of the following symbols appears at the right of the display to indicate the
currently selected number system when you select this mode.

b: binary, o: octal, d: decimal, h: hexadecimal

TH
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This mode cannot be selected for calcu[at:ons which contain smentlﬁc functions
or when. using the formula function. :

*SD mode- g E3 : :
Standard deviation calculations (singie- varlable statistics).
The symbol SD appears on the display when you select this mode.

*LR mode ) Egd

Regression calculatlons (paired-varlable statlstlcs) .
The symbol LR appears on the display when you select this mode



'2-2| Correcting Entries on the Display

After you have input a calculation formula, you can make any changes you need
without having to restart input from the beginning. :

W Changing a Character or Function

You can make changes in a display at any time by moving to the character or
function to be changed and then pressing the key for the correct entry.

(1) Use the cursor keys to move the cursor to the location of the correction.
*The cursor is the small flashing line on the display that indicates the current
input position. The [& and &) cursor keys are used to move the cursor to the
left and right. '

(2 Press the key for the correct character or function.

(3 Press & to perform the calculation or use the cursor keys to move the cursor
to another position.

Change 122 to 123.

GJEE] 122 .
122
123 _

Change cos60 to sinG0.

o) e) cos 60
cos B0
(sin) sin 6@




H Deleting a Character or Function

You can delete characters or functions from a display by moving the cursor to
the delete position and then pressing the @ key. :
(D Use the cursor'key_s.to' move the cursor to the location of the deletion.
(2)Press the @ key to delete the character or function.

@ Press &8 to perform the calculation or use the cursor keys to move the cursor
to another position. -

Change 369x x2 to 369 x 2.

BEE x| %8 369xX2
369x2

M Inserting a Character or Function

You can insert characters or functions between other characters or functions on
the display by moving the cursor to the insert position and then pressmg [BHF} ()
to enter the insert mode for the insertion.

(D Use the cursor keys to move the cursor to the location of the insertion.

(2 Press @ to enter the insert mode.

*When you press @r) i8], the space that is opened is displayed as “ 217, Though
the 03 will remain within the calculation even if nothing is inserted, it is dis-
regarded during calculations. Calculations will execute normally when you press
the B8 key even when [ is contained within the calculation. You can exit the
insert mode by pressing [&, (=), B, or .

(@ Press the keys for the characters or functions you wish to insert.

@ Press B9 to perform the calculation or use the cursor keys to move the cursor
to another position. ‘



Change 2.36¢ to sin2.36%.
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Chaptpr 3

Manual Calculatmns; ;

-'In thlS manual the term - ,
“manual calculationsis used to

mean calculations that you =~

-enter by hand, using the keys..
__§ These calculations are dlfferent

| from formula calculatzans and ' -
“formula memory calculations - .
~which are explamed in another L

part .of this manual..

. This.Chapter- describes. the

manual calculations which you L

~ can perform, as well as certain
- functions: which make handling -

such calculations qulcker and
gasier.

. The calculations shown in the
.examples in thls sectlon assume
that you have a certam level of
- familiarity with mathematical

principles and terms.. Many, of

-the operations described. in this

section are illustrated:by... -
simply showing examples,

without including detailed "
“explanations of fundamental

mathematical operations.




3-1/ Specifying the Format of Calculation Results

You can change the precision of calculation results by specifying the number of
decimal places or the number of significant digits. You can also shift the decimal
place of a displayed value three places to the feft or right for one-touch conver-
sions of metric weights and measures.

*You cannot specify the display format (FIX, SCI) while the calculator is in the

Base-n mode. Such specifications can only be made if you first exit the Base-n

mode.

[ | Spemfyrng the Number of Decimal Places

The calculator always performs calculations using a 10-digit mantissa and 2- -digit
exponent, and results are stored in memory as a 12-digit mantissa and 2-digit ex-
ponent no matter how many decimal places you specify. Intermediate results and
final results are then automatlcally rounded off to the number of decimal places
you have specified.

It should be noted that displayed results are rounded to the specified number of
decimal places, but stored results are normally not rounded.

(D Perform a calculation or enter a value. -
@ Press the & key.
@ Press (wond) (7).

@ Press a number key from [8) through (8} to specify the number of decimal p]aces
*At this time you should be able to see “Fix” on the display.
You count the riumber of decimal places from left to right, starting to the right
of the decimal point. This means that the value 1.234 has three decimal places.

(& Press [m(9)&8. A :
*This cancels any specification and returns the number of decimal places fo
the original value.

If you do not perform step ®, the number of decimai places you specified in step
@ will remam in effect, even if you swrtch the power of the calculator OFF.




Example Operation - Display
100+6=16.66666666- 100668 16. 66666667
Fioag (72 (4 decimal places)  16.6667

2007 14=400
(rounded to 3 decimal places,
“without rounding of the stored
intermediate result)

The stored 10-digit result (28.57142857)
is used when you continue the calcula-
tion by simply pressing E3 or any other
arithmetic/function key. ’

femg(e]E (Cancel specification)

2000378014
g (F)(3)E8 (3 decimal places)

20004762

(The intermediate resultis -aute-
matically rourded to the specilied
three decimal places.)

1469

{The final result is automatically
rounded to the spacified three
decimai places.)

Fo (=) (Cancels specification.)

16, 66666667

400,
400. 000

28. 571

28.57142857X
400. 000

400.




M Rounding the intermediate Result

Compare the final result you obtained in the previous example with the final result

of the following example.

'Example

Operation

Display

200-+7X14=400

(rounded to 3 decimal places, with
rounding of the stored intermediate
result}

20004763 1468

g (7)Y (3 decirﬁa“! places)
200847 &g

(The intermediate. result is auto-
matically rounded to the specified
three decimal places.)

(&) xe) )

{This rounds the stored intermediate
result to the specified three decimal
places.)

[ x|
146 A
[FERE1EE (Cancels specification.)

400,
400. 000
28. 571

28.571

28, 571x_
399, 994
399. 994

MW Specifying the Number of Significant Digits

This specification is used to automatically round intermediate results and final
results to the number of digits you have specified.

As with the number of decimal places, displayed resulis are rounded to the speci-
fied number of digits, but stored results are normally not rounded.

(1) Perform a calculation or enter a value.

(2) Press the B9 key.
(3) Press (mm (@)

(@ Press a number key from [T through (@) (representing 1 through 10) to specify
the number of significant digits.
*At this time you should be able to see “Sci” on the display.

The value 1.234 has four significant digits.

Y
to
by
th




() Press [ (3] B2. '
*This cancels any specification and returns the number of significant digits to
the orrgrnal var'ue

If you do not perform step (&, the number of srgnrfrcant digits you specrfled in
step @ will remainin effect, even if you switch the power of the calculator OFF.

Example Operation Display
100-+-6=16.66666666- 1008469 ) |- 16. 66666667
FEEIE)EE (5 sngmfrcant dgts) | . 1.6667%
D e)E (Cancel specification.) - 16. 6666667

W Shifting the Decimal Place

You can use the & key to shift the decrmal pomt of the drspiayed value three places
to the left or right. Each 3-place shift to the left'is the same as dividing the value
by 1000, and each shift to the right is the same as multiptying by 1000. This. means
that this function is useful when convertrng metnc werghts and measures to other
metric units. -

Example = “ Qperation . Display
123m X 456 = 56088m 123345660 o 56088,
=56.088km = 56 0880
782 %0.96=74.88g 78E30. 9660 - . 74.88
" =0.07488ke SR ' 0. 074880




3 - 2| Basic Calculations

Basic calcuilations are those which include such arithmetic operations as addi-
tion, subtraction, multiplication, and division, :as well.as terms contained within
parentheses. To input basic calculations press keys for numbers, operators, and
parentheses in left-to-right sequence just as the calculation would be written on
paper.

[ Performmg Arithmetic Calculatlons

@ Enter the calculation.

*Pressthe proper keys-in the left- to-nght sequence of the calculation as it is
written. Use the @& key for subtraction, and the & key in front of negat.'ve
numbers.

*For mixed calculations, muitiplication and division are given prfority over addi-
tion and subtraction (so 3--5x 6 is performed as 5x 630+ 3-33). Appen-
dix C contams mformatron on the order of other operations.

@ Press the (Bg key to obtaln the’ result of the calculatlon

*Results of 10-billion or greater or Iess than 0 01 are dlsplayed in exponentlal
format.

*Internal calculations are performed with a 12-digit mantissa, w1th the displayed
result rounded off to 10 digits.

. Example Operation T Display '
23+4.5—53=—25.5 23634 5E35380 _ ~-25 .5
56X (—12)+(~2.5)=268.8 | 56EIE 12 2. 560 268.8
12369 %7532 X74103= |2369B7532ﬂ74103@ 6. 90368061312
6.903680613X 10" Exponential display
{6903680613000)

{4.5X107")X(—2.3Xx107) = 4.50975E()2 . 379D 1. 035-®
—1.035x10°°

(—0.001035)

{(1X10°) =7=14285.71429 1695078 14285, 71429
(1X10°) +7—14285=0.7142857 163 5 8 7 Rl14285E0 0.7142857
3+5X6=33 3M5E6E ‘ 33.
7X8—4X5=36 7B 8B 4B 5[ 36.
1+2—3X4-54+6=6.6 1E2EI3E4E506E 6.6




W Using Parentheses in Calculations

Insert open parentheses by pressmg the {{ - key, and closed parentheses by

pressing the (3 key.

Example 'Operation " Display
100—{2+3) x4=80 10083(C2€3 30JE 4 &1 80,
243% (4+5)=129 2E@3EA04E5E 29,

“You may omit closed parentheses which come immediately before
the &9 key (no matter how many are required).
(7—2)%(8+5)=65 782008 €356 65.
*You may also omit E3 for the multiplication operation immediately
before an open parentheses. .
10— {24+7x(3+6} =—55 2703 06E ‘=55,
*For the sake of clarity, all closed parentheses and E3 key opera- S
tions are shown in this manual, whether they are required or not.
2<%=(2x3+4)+5=2 02633634 (L0856 2.
%%% 0.8125 @5E@6M6EsHE |
[O1561 4 8120 3008 "0.8125
(1.2X10%)— {2.5%10%) '
1. 2e319@(02.569
x 3 =4.5x 10" 2063 3 €21 000D 4. 518
Ef(——os 5@04B500E 0.3

*The above |5 lhe same as 64 4 / 5[{:@




3 - 3| Making Calculations Quicker and Easier -

M Using Results in Other Calculations

Once you obtain the result for a calculation by pressing the B key you can use
that result in further calculations if it is still displayed.

3x 4 =12, continuing with /3.14

363460 _ o S 12,
(foliowed by) PA3. 14 . 12,73, 14_
e | - 7‘ 3.821656051

Compare: 1 /3x3 _ :
1./3, followed by x3

1362368 o N o [

1023 ‘ _ 0.333333333
- (followed by) E3 360 _ . 0.999999999

W Recalling Results from the Answer Memory

The-answer memory automaticalty stores the result of the last calculation that you
have performed. Notice that the result is stored automatically, which makes it differ-
ent from the constant memories described later. The contents of the answer
memory are updated whenever you press the [ key after you input a value or
calculation. You can check the contents of the answer memaory using the follow-
ing procedure.

*Recalling Results from the Answer Memory
(M) Press followed by the W key.

*This causes “Ans” to appear on the display to represent the contents of the
answer memory.

@ Press the &8 key. :

*This step is necessary to change “Ans” to the actual value stored in the an-
swer memory,




*Using the Answer Memory in a Calculatton ‘

You can recall “Ans” at any time, and even use it within a formula of calculation.
Remeniber, when you press the @ key at the end of the calculation, the answer
memory contents change to the result of the calculatlon you have jUSt performed

Perform the calculation 123 + 456 =579, followed by 789 579 (whlch is the result
of the previous calculation). :

DEEaEHEE . 579
DE)E) MG - 789-Ans_.
BXE 210

As with the constant memories, you do not need to press the £3 key when the ~
answer memory is used in a multiplication operation.

|

bperation . Inp{jt

23Ans @ ) &
Ansx(5+3) FIROEEQIED

Note that the contenits of the answer men;lory are not changed when you use the
(g key to store a value in a constant memory (see the fotlowmg sectlon for details.
on constant memories).

PEREEE | 134

(Result stored in answer memory.) -
) ) EXE) e l w0134
(Check answer memory contents. ) . o
MEEEEEOE | 123
(Value stored in constant memory.)
s | 134,

{Check answer memory contents.)



W Using Constant Memorles

Your cafcuiator |s equipped with ten mdependent constant memorles WhICh iet
you mdlwdually store values and use them in calculatlons You specify these
memories by pressing the & key followed by any number key from @) through B

OStormg a Value toa Constant Memory

@ Enter the value to be stored

(@ Press the = key.

(3 Specify a constant memory number.
(@ Press .

Store 123 in constant memory IKO.

!I]E]@E] 123-K0

£XE

-Stormg a Calculatlon Result to a Constant Memory

() Perform the caiculation, =

(2 Press the 3 key.

(@ Specify a constant memory number.
(@ Press (.

Store thé result of 2+ 2 in constant memory K5.

e

DRDEEEE 3 25IK5_

EXE




*Recalling from a Constant Memory

(1) Specify a constant memory number.

@ Press .
*This step is necessary to change the displayed constant memory number to
the actual value stored in the constant memory.

Recall the value stored in constant memory IKO.

ERE(S) o [we_
G 123

*Using Constant Memories in Calculations

You can use values stored in constant memories by simply specnfylng the memory
number where the valug would normally appear in a calculation. You ¢an store
the final result of a calculation in a constant memory by specifying the constant
memory where the equal sign would normally appear in the calculation.

Subtract 30 from the value stored in constant memory KO {1 23) and stcre the result
in-constant memory IK1. ; S

R REEEEEID KO -30—IKT __

B0 o o 93

Subtract the value stored in K1 (93) from the value stored in IKO. (123). - -

) () 0 R G (KD KO -1K1_ . _
@ 30,

Add 23 to the value stored in constant memory IKO {123) and store the result in
constant memory IKO

REEDEEEED [WO+235K0_
G2 - 1486,
—~31—




Note that you do not need to press the' E3 key when a variable memory is used
in a multiplication operation.

Operation ' Ihput

2xIKO ) 6r) [®) (8]

K1 > (KO + IK2) E) 0 [0 (0 6 () [0 & 6 &) (2

-dleering a Specific Constant Memory

(D Press the (@) key.

@ Press the [5 key
@ Specrfy the number of the constant memory fo be cleared

(4) Press the @ key.-
Clear constant memory IKO.

| CEMRDE | 0|

-Clearmg All Constant Memorres

(1) Press the & key.
(2 Press the [ key.
(@) Press the @ key. -

Clear all constant memories.

SHIFT) el Mc | L
G5 | | 0.

RTINS

Note that constant memories are not cleared when you press the key or sw1tch
‘the power of the. calculator OFF o } .

_3‘2_

(e

[eml




H Recalling Calculation Sequences

After you obtain the result of a calculation by pressing the BE key you notice a
mistake: Or maybe you have toc do a long series of calculations-which are only -
slightly different from each other. With your Casio calcutator, you don’t need to
input the entire calculation sequence from beginning to end. Just do the following.

(1) Press either the (& or 3 key.
*Which key you shcu!d press depends on where in the sequence the mrstake
I8 focated.
*The (3] key shows the sequence with the cursor Iocated on the feft of the dis-
play, under the first character in the sequence.
*The (&) key shows the seguence with the cursor located on the rfght of the dlis-
- play, following the- last character in the. sequence :

(@ Use the [& and 3 keys to move the cursor to the Iocatlon of the mtstake

(3 Make the required correctuons
“Corrections are made using the delete and insert procedures described in.2-2
Correctmg Entrfes on the Dfsp!ay

@ Move the cursor to another tocat|on or press the. @ key to execute: the new
sequence. )

Change 4,12x 3.58+6.4=21.1496 to 4.12x3.58— 7.1 =7.6496

4.12633.58806.4@0 21. 1496
@ 4.12x3.58+6.4_
| 4.12x3,58+6. 4

=71 4,12x3.58-7.1__
G5 7.6496

It should be noted that calculation sequences cleared when the B8 key is pressed
the power of the calculator is switched OFF, or the mode is changed.




B Correcting Errors Indicated by Error Messages

Certain errors are pointed:out. by the appearance of the error messages described
in: Appendix. B when the &8 key is pressed. Your Casio calcu[ator lets you recall
the caiculatlcn sequence and mstant!y locate the error. : :

When an error is dlsplayed

(1) Press. either the.[@ or & key (it doesn’t matter whlch)
*The calculation sequence appears on the display with the cursor posrtroned
v automatically at the focation of the error.

(2rMake the required corrections.
*Corrections are made using the delete and msert procedures descrrbed in 2-2
Correctrng Entries on the Drsplay

©) Press the [@ key to exec.ute the new sequence.

Input of 14 /0 x 2.3 causes an error to appear (because d|\r|5|cn by Zero is lmpos-
sible). Change the sequence to 14 /10x2.3. : ;

1422083 2.36 | Ma ERROR

Tl

Bor @ | 14/0><2 3
AR B Errcr oceurs here.
2 " [E)ER)ms) 1 ) 14,710x2. 3
@ - 3.22

K o wil o TR, | S

b




M Chaining a Series of Calculatlons

Your Casio calculator lets you chain mult|ple calculations into a series that is treated
as a single calculation sequence. You can use one of three different symbols to -
connect each calculation in the chain. Chalned caleuylations are performed one-
by-one in the same left-to-right sequence as they would appear when written down.
“:” — This connector tells the calculator to pause unt|l the. @ key is pressed
and retains the values which have been assigned to variables.

“ 4 " —This connector tells the calculator to pause until the &8 key is pressed,
and clears the values which have been assigned to variables.
“ ] —This connector tells the calculator to clear the values which have been

assigned to variables, without displaying any intermediate resuilts.

Note that each portion of a' chained series is actually an individual caiculation.
This'means that you couldn’t use a sequence such as the foliowing:

1233456 )@

Chain 6.9 123 and 123/38.2°
The above sequence can also be input as:

12330 G 6. 9 e[ 0 ()

@0 3. 269 ; o “ 123 |
B o =848. 7 |
@ : [ 38.4375 |




3-4 Usmg Sclentlﬂc Functlons in Calculatlons

l Specﬁymg the Unit. of AnguIar Measurement :
You will often find it necessa_ry to work with various units of angufar measUr'ement
when performing calculations thatinclude scientific functions. The following shows

the unit and the indicator which appears on the dlsplay for each spec:flcatlon of
a unit of angular measurement

input ) Unit Dispiay '
(e (3] B Degrees _ m
(e (5] fexe) "~ Radians R
o () B B ‘Grads Ic]

The unit of angular measurement you specify remains in effect untll you change
it, even if you switch the power of the calculator OFF.

“You cannot specify the unit of angular measurement {degrees, radlans -grads)
while the calculator is.in the Base-» mode. Such specifications can only be made
if you first exit the Base-n mode.

B Specifying the Unit of Angular Measurement for
a Specific Value

No matter what unit of angular measurement is now specified, you can still mput
a value from another unit of angular measurement. The following shows which
keys you should press for each unit of anguiar measurement immediately after
you input the value. B

input Unit
- (5ma) (oo (25 Degrees
(5] (uooe) (5] - Radians
Grads
' : Exa_mple Operation Display
4.25 redians to degfees ' g (&) — “@”
4. 25 s =) @) 243, 5070629
1.23 grads to radians [oge) (53EE) — 7"
t. 23 (e[ € )(ex) 0 0192320794
7.89 degrees to grads peEEEE— @
7. 89 [r)fmang) 2] (Exe) 8, 766666667
Resuit in degrees (roni(2) ) —* [y '
47.3°+82.5rad=4774.20i81 47 . 3E382 . (s ang (5 ) Exe) 4774, 20181
12.4+8,3rad—1.8gra= 12,4638 3G
486.33497 | 1.3ERIEEE 486. 33497

D




* Example

*QOperation

* Display

Result in radians
24°6'31"+ 85 . 34rad=
85.76077464

Result in grads
36.9°+41.2rad=2663. 873462

EREE—"m"

2464 6 931 EEm
[mB(2) €985 . 3468

EEE-E

36, 9 (< 1E241 . 2
E)Ed

B5. 76077464

2663. 873462

B Using Trlgonometrlc and Inverse Trlgonometrlc Functlons

You can include trigonometric and inverse trigonometric functions in calcuiatlons
You should also check that the unit of angular measurement is set to the unit you

want the final result to be.

Exampie Operation - Display

sin6 5241 =0.897859012 mEE- " o

| E63EE52E TR 0.897859012
°°5(§rad>'=°-5 WEE-T )
T EOEEE3 0@ 0.5
tan(—35gra)="—0.612600788 | MMEW—'@" o

@ -0. 612800788 .

2-5ind5° X cosh5 =0.507672477 | ER@E—"m" A

R 2 EAEH5EIE65ED

sin™0.5=30°

(Find the value of x when sinx=20.

éo";e,—"%":o} 785398163 rad

= ‘4—rad.'

tan—'o 741=36.53844577°
e =36"32'18.4'

5)

Can be omitted.

(&Hi) s . 5EE)

- Car_w,iq.e_ entered as .5.

EEIE—"".
WSRO0 @208
EEEE
EEOE - m"
EmE0. 7418

ERE)

*If the result of a calculations that uses degrees as the unit of angu-
lar measurement is longer than eight digits, the result is displayed
from the left, with the right side digits being cut off. This is only
for the display, and the entire result is stored internally as a decimal

value.

0.597672477

30,
0. 785398163
0. 249999999

36.'53844577
36°32°18. 4




Example

Operation

Display

2 5% (sin™'0.8—cos7'0.9
=68 13 13.5%
sinl18° X cosl). 25rad=

2. SEATIEEA0. 8D
B0, 9 DEER

@18EIE0. 25EMEBE

0293410404

*The above is calculated in

Gia) 18 () ) (2) B3 ) 0.25 (B8]

G B

radians, and is identical fo

6813713, 53

0.298410404

m Using Logarithmic and Exponential Functions

You can include logarithmic and exponential functions in calculatiens.

Example -

gy * Operation Display.
log1.23(loguol .23) = @ 1. 238 7 0.089905111
8.9805111x10°° o .
In90(tog.90) =4.43980967 (in} 90 EE . 4.49980967
logd56 -+ n456=10.434254481 ‘456__[@456__ 0.434294481
10"=16.98243652 )1 . 236 16. 98243652
{Anti-logarithm of common logarithm 1.23} B
¢$=90.0171313 | G4 5E 90. 0171313
(Anti-logarithm of naturai logarithm 4.5)

10% e+ 1.2+10%°=422 5878667

*=729
2"'=2048
5.6°=52.58143837
YT28(=1237)=1.088647795
(78—28)2=1.305111829 X 10"
2+3XYEE—4=10
2X3.4°°°"=8306232.001

() 4 Y EMEIED 4 €21 263
2. 360

3 6

261 @) 1 &

5. 6EME)2 . 369

7001230

78 23 DEREIE 1 28

2 £330 36400 4 )
2:!3.4 5 €36, 700

422. 5878667

. 7209.

2048.

52, 58143837
1.988647795
1.305111829-2
10.
3306232, 001




B Hyperbolic and Inverse Hyperbolic Functions (fx-5000F)

You can-include hyperbolic and inverse hyperbolic functions in.calculations.

. :Example

: Op'efation

Display . - .

sinh3.6=18.28545536
cosh1.23=1.856761057
tanh2.5=0.086614298

cosh1.5—sinh!.5=
0.22313016

o =e—1.:‘)
{Proof of coshxxsinhx=¢e*
sinh™'30=4.,094622224

cosh 1(%%)=0.795365461

Value of x when tanh 4x=0.88

=t 088 543041914

sinh;‘2X cosh'].5=
1.389388923

Sff”.h_](%)+tanh‘f(%)=

1.723757408

FDEDS . 668
B 236
ED?. 56

b 1. 5ERAhEn 1. 5E
(Continuing) (Tn) (9T (sfre

BEI@30E
EIEME 200 1506 -

A0 8304 6D

(o (557 i) 2 IE o) 5T}

1.5

CuErem () 2 B4 3

A4 5@

18. 28545536
1.856761057
0.986614298
0.22313016

' -1.5

4.094622224
0. 795365461

0.343941914

1.389388923

1.723757406




B Using Other Scientific Functions |

e Example Operation Display -
/2 +/5 =3.65028154 D205 560 3. 65028154
2+3'H47+5'=54. phea] + Kies + EXes] + RieRiao) 54,
%ll='2 3@ 4D0EEE - 12

4 .

BI(=1X2X3%- x§)= 8 EE 40320,
T 40320 | "With the ix-5000F, press () (1. S
YAERATKAG=42 EFICI3663 42349069 : 42.
Random number generation .
(pseudo-random number from ) (e ) (Ex.) .0..792.
0.000 to 0.999) , S
TE=F+ /TP =17 PO 13EE 5 BOBD

B : O 3EE4E0E 17.

VT—sin40" =0.766044443 .
=cos4)’
{Proof of cosd =17 sin’)

i 1 i 1 _
Trtaitertgis

0.543080357

Absolute value of common
logarithm of % “

}logﬂ =0. 124938736

BITE " m"
1 IO DE0E
(Continuing) ) (M EIER

* * .
2@ ER 4 EER6

EE)EA 8 EE -
*With the fx-5000F, press

EERE0 3 @ DE

d]i66044&43
: 407
‘0. 543080357

0.124938736




The Base-n mode lets you perform a variety of operatior;s'with values of different -
number systems. These in¢clude actual caiculations, conversions from ong num-
ber system to another, and-logical operations. The Base-n-mode is very useful
becauseé it lets you move'among binary, octal, decimal and hexadecimal number
systems. Due to the complexity of some conversions, however you must observe
the following precautions when using this mode.

»You cannot use scientific functions and the formula function in the Base-n mode.

*You cannot specify the unit of angular measurement (degrees, radians, grads)
‘orthe display format (FIX, SCI) while the calculator is in‘the Base-#'mode. Such
specnfrcatrons can’only be made if you first exit the Base-n"mode. '

«Only integers are valid in the Base-## mode; so-the calculator ignores any opera-
tion of the (3 key, and decimal parts of calculation results are automatically cut off.

#Negative binary, octal, and hexadecimal numbers are: expressed using their twos '
complemems.

* Alphabetic characters A through F used in hexademmal notation are dlstmgwshed
from standard alphabetic characters as follows

Kay Display (fx-1000F) (fx-5000F}
[ RN/ SR . @B=G] . Lo m)=
1B &)= cE)= g .
© C @)=
T @ D B = @
g CE =
Co N (] = [an-

You can specify the number system for all values being used in the current oper-
ation, and you can also specify the number system for a specific value::: -

*Specifying the Standard Number System e :
The standard number system you specify remainsin effect until you change'it,
even if.you switch the power of the calculator OFF.

(1) Press bu) @ for the Base-n mode.

(2) Specify the number system by pressing a number system key followed by the
Es key.




The following shows the number systems that you can specify, as well as the indi-
cator which.appears on the display andthe maximum size of values that you can

use in each number system.

Maximum. Size

_ ‘-Key_ Number System 1 . Display .o :
] CE - Binary © b 10 digits . () = (lag}

2 et (o) Octal .. o . 10.digits fiet) = fin)
- (et [BE) - - Decimal .d A0 digits - . =) = (A
(Hex] [E52] Hexadecimal h -8 digits - [l =

-Spemfymg the Number System for a Specmc Va!ue

No matter what standard number system is now specified, you can still mput a
value from another. number system: The following -shows which keys you should
press for each number system immediately before you input the value.

“Input . - Number: System

&1 B Binary (b) =
L () Octal.: (e)=0n)

@ Decimal M=

(R Hexadecimal mi=

The number system you specrfy is apphcable only for the value you- |nput immedi-
ately following the above specifications. :

You must specify the number system when you input a value whenever any of
the numbers used in the value are outside the range of the currently specified
standard number system. The following shows the values which are valid in the
number systems used by this calculator

Number System Valld Vaiues

Binary 0, 1

Octal 0,1,2,3, 4,586, 7

Decimal 0,12, 3,4,56,7,8,9 ‘ .
-‘Hexadecimal : 0,1,2,.34,5,6,7,8,9A,B,C,DEF




W Converting Number Systems’

You can convert a value from one number system to another using one of two
different methods by specifying the appllcable number system

*Converting to the Standard Number System

(1} Specify the standard number system. - :

(2) Enter the number system for a value and |nput the value

3 Press the B key.

Example Operation Display
Deciﬁal equivalent of 2Aw and [pec)(ERE) — ™ '
274
’ E(R2A D 42,

Er(e]274 6 188.«

Hexadecimal equivalent of 1230 [FerlfEEE) — k" B

and 10102
e {d]) 123 ) 7b.
Eme]10106E A,

Octal equivalent of 1515 and [pc)pE— 0"

1100 EE)I5E8 25.0
EmE1100E8 140

Binary equivalent of 36+ and EED— b~ .

2C3B71w. ]
() 36 ) 100100,
ERhI2CE 101100.




*Converting from the Standard Number System

(@ Specify the standard number system

@ Enter a value (of the standard number system)
(3 Press the E key.

(@) Specify a different standard number system.

(© Press the (8 key. : : "
*The displayed value changes fo the number sysrem spec.rﬂed in th:s step. _

Example Operation Dlsplay
i T
2268 ‘ 22,4
Binary equivalene of 22 (Bin} (0 o ' : 10t 0. b
Qctal equivalent of 22 foc) Ex) T 26. o
Hexadecimal equivalent of 22 fhes) [£%8) o 16, h

] Convertmg to a Negative Value

Use the Fg key to get the negative equwa!ent of a bmary, octal, or: hexadecimal
value, expressed as its twos’ complement '

" Example Operation * Display
Negative of 110010z ' EEE b ' B
2110010 & 1111001110, b
Negative of 728 [BeiER) =0 ”
(g 7220 7777777706, o
Negative of 3Ais (her)[EE}— “h"
(feg 3A B FFFFFFCB. h




® Using Basic Arithmetic Operations

You can .add, subtract,:multipty and divide'using values of different number sys-
tems. Remember, that:decimals are cut off in the Base-n mode.: -

Ta o 'T =

“Example Qperation_ =~ Display
101112+ 11010-=11000%- BB — 0" ' -
; 10111 E311010/EE . 110001, b
B47.—DF s=AB8,5 feEE)—*h" S
_ B47T@DFEY - ABB,
128sX ABC 1o=37AF 4. Em{c) 12361 ABC 37AF 4.
‘ =228084. (0ar) B0 _ 228084.
1F2Ds—100:,=78811 ] FQDHIOO ) 7881..
‘ ={ECYs @ E IECQ
76545+ 12:0=334.333333810 fed[EE}—"d" - _ L _
=516s : @765{112@ 334.d
) - , 516. ¢
123410+ 1EF 1c+24:=2352; (e 1234 AR 1 EF .
=1238. 23248 2352. 0
(eexl ) d

—45—

1258,




B Using Logical Operations

Logical operations are performed using the @ key for logical product, the key
for logical sum, the B key for negation, and the key for exclusive logical sum.

+ Example Operation ) Display

19::AND1A =185 @*’ “h" ! : :
Do 19(nd { A o 18. h
1110.AND 86:=1110; EnlfEg— “b"
o 1110 Em(e) 36 B 1110, b
235 OR61.=63, WE- o - |
R 230061 6D : . B3. 0
12016 OR1101:= 12Dy @E—h" S
B 120 feriET®)1 1016 A 12d. h
1010: AND (A, OR7,s) =1010. | EED— "b” ' E
S IOIOIUMEAIW@
10 1010. b
515x=0,R_315_=. 616 (e[ — “h" . ) .
o SEm3Es ' 6. h
Negation of 1234 BB — o™ . o
| ®1234E0 7777776543 ¢
Negation of 2FFFED FED — “h"
i) 2F FFED @ . FFd00012.h

(Y =

I

oam_. =t [l



3- 6| Performing Statistical Calculations

The statistical functions of your Casio calculator simplify a wide variety of com-
monly used statistical operations. The actual formulas used by the calculator for
internal statistical calculations can be found in ‘Appendix C. Statistical calcula-
tions are divided into two types: standard deviation which'is performed in the SD
mode, and regression calculation'which is performed in the LR mode. * *

H Performing Standard Deviation

Once you input a'set'of data in the SD' mode, you can quickly caiculate two types
of standard deviation, the mean, the number of data, the sum of the data, and
the sum of squares of the data.

it should be noted that some calculation results are automaticéliy stored in cer-
tain constant memories as noted below. This means that any values previously
stored in these memories are lost. ‘ o

Memory Calculation Result
K1 Sum of squares
K2 Sum of data
K3 Number of data items

Inputting data

(1) Press (g €3 for the SD mode.
(2) Press [Hn] 3 [ to clear the statistical memories.

(3@ Input data items one-by-one by pressing the b1 key after each mput

lf you have a number of data items which are identical, you can input them as
a group using one of two different procedures.

Data: 10, 20, 20, 30
Input: 10 E1 20 30

Each time you press ) without inputting a new data item, the previously input
data item (here, 20) is input again. ' '

—47—




Data: 10, 20, 20, 20, 20, 20, 20, 30
Input; 10’59 20 @H()6EI 306D

The value which you input éfter the semicolon (here, 6) tells the calculator how

many times to repeat the previously input data iterﬁ.(here, 20).

Deleting an input data item

The method you used to delete in data depends upon when and how the data

=
@
-
@
=
O
i =
-~

Example 1

40 p1'20 [p7) 30 B1) 5007
To clear 50, press the (& key.

40 b1 20 07 30 &7 50 67
To clear 20, press 20 [c.

Example 3

30150 b1} 120 @R (5]
To clear 120@RI ], press 3. - -

Example 4

30EN5060 120 B 31
To clear 120@n () 31, press (.

3009 50®7 120 & (53 31
To clear 120 @ ()31 @7, press (.

‘Example 6.: . -

501120 Br 3] 31 2940 00 30 E1

To clear 120 Em G) 31 B1, press 120 & ()31 ().

De
for
Dit

ed




Performing calculations

Perform .the following operations in any sequence to display the. results noted.

Key Operation Result .
EMERE - | :Standard deviation'gx’ ¢« |7 Ed=
) s [E6E) -| ‘Standard: deviation 6. e =
) (2] ) Mean =
EF (K) (3] B9 Sum of squares (k3 =
R (1K) (2] B Sum ‘

i) (] (3] By Number of data

A8E

S =
3
=

Example Operation ~ Display
Data: 55, 54, 51, 55, 53, 53, EHE— SD” '
54, 52 EREEE (Merhory clear)
5507540751 £755 0153 1)
542752 o7) 52,
Standard deviati g '
(Ggnard devistion oo e 1.316956719
(?:?T;jard deviation S 1 '407885953
(Mean)  [wm(z] &) 53.375
(Number of dala n) ) ix) 3 @) . 8.
(Sum) @mE 2@ 427,
(Sum 6f squares) @& 1 BE 22805
Deviation of unbiased variance [@ . 9821 4285 7 7
for above data . ‘ o
Differénce between mean and’ 55 B E) 8 +1,.625
h data i N -
each data item 54 B EEIED 0 625,
51 @ EE)ED =2..375
X and xon -1 for following data ST (Sl () .
Dlass No.| Value |Fraguency 110@RGE] 1007 . 110.
, TR 130ERD31 130,
15083 24 1) 150,
2| B s 17067 170.
3 150 | 24 19000 190,
4 170 | 2 EOE3E . - 70.
5 | 190 | 3 D 137. 7142857
AT () ) 18. 42898069




B Performing Regression Calculations

Once'you input a-set of data in the LR mode, you can perform linear, Iogaruthmlc
exponential and power regression.

It should be noted that some calculation results are automatically stored in cer-
tain constant memories as noted below. Th|s means that any values previously
stored in these memories are lost. :

Memory Calculation Result
K1 Sum of squares of x-data
K2 Sum of x-data
K3 Number of data items = |
K4 Sum of squares of y-data |
K5 Sum of y-data
K6 Sum of x and y-data

eLinear Regression
Inputting data
@ Press (=@ pd for the LR mode.

@ Press R 50 B9 to clear the Statlstlcal memorles

(3) Input.data pairs using the following operation:
~ {x-data) &[] (y-data)

If you have a number of data pairs which arg identical, you can input them. as

a group using one of two different procedures.

Data: 10/20, 20/30, 20/30, 40/50

Input 10 &M (32061
20 (] 307

40 @ [+] 50 [o1)

Each time you press o7 without inputting a new data pair, the prewously |nput
data pair (here 20/30) is input again.

[ml

Tk

D¢
THh

- W

14
20
30
4(
Tq

10
20

- 30

40
Ta

E

10
20
30
40
To




p

Data: 10/20, 20/30, 20/30, 20/30, 20/30, 20/30, 40/50

Input: 10 (A 7] 20 1)

20 B30 @@ (D500
40 ER(5)50 69

The-value which you input after the semicolon (here, 5) tells the calculator how
many times to repeat the previously input data pair (here, 20/30). ‘ :

Deleting an input data pair

The method you used to delete in data depends upon when and how the data
were input. , :

10 @m [+] 40 7]

20 @ (3] 20 67

30 [ (+] 30 [o7)

40 @ (3] 50

To clear 40 & (2] 50, press the M key.

10 @ (40060 -
20 @A () 2061
30 @A (306D
40 [ ] 50 o7
To clear 40 @M 2] 501, press the (e key

. R

10 ) (3] 40 o1

20 fr (5] 20 o7)

30 &m (] 30 @1

40 g (7] 50 o7} _
To clear 20 &M (12007, press 20 & ] 20 [c.




Performing calculations

Perform the following operat|ons in any sequence to dlsplay the results noted

Key Qperation Result
(2] Constant term A &=
Regression coefficient B =(8]} .
) Correlation coefficient r =
B3] 5] Estimated value of x @=
. @) F) e Estimated value of y = u
Example Operation Display
Temperature and length of M- LR"
steel bar _ e ]
Temp. Length (A (selExg) (Memory ¢lear)
10°c 1003mm 10&m(110030ET 10.
15°C 1005mm 1568F115]1005(07) 15.
20°c 1010mm 20@m]101001] 20.
25°C 1011mm 25@M (101167 25.
30°C 1014mm 30EFE]10140E0 30.
Covariance: Exy,:?{f'j {Constant term A} E(A)E) 997. 4
(Regression coefficient B) . :
s (B) 21 0.56
{Correlation coefficient r) . B _
gieD) (v ) ExE) 0.982607368
" (Length at 18°C) 18EAB)E ©1007.°48
{Temperaiure at 1000mm) L .
1000EMEE " 4.642857143
(Critical coefficient) [ EE 0. 96 5 517 2 41
{Covariance) (QEA)(K) & B |
Em(K) 3 EAETE) B (]
@O 3 @1 DE 35

- B2 -

SN AN T




*Logarithmic Regression
The regression formula used for Iogarnthmm regression is y= A+B Inx

Inputting data

@Pre'ss (= ¢4 for the LR mode. _
@ Press EAIEIED to clear the statistical memories.

(3 Input data pairs using the following operation:
o) {x-data) A (y-data) BT

if you have a number of data pairs:which are identical, you can input them as
a group using the two procedures described for linear regression. Don't forget
to press-the {in)] key before inputting x-data.

Deleting an input data pair.
You can delete input data pairs using the same procedures described for linear
regression. Again, don't forget to press the (In) key before inputting x-data.

P_erforming calculations
Perform the following operations in any sequence to display the results noted.

Key Operation Result
(2] E= Constant term A A= ,
Regression coeflicient B ' =
E] Correlation coefficient r =05
g i | ] s | 2 | | ) Estimated value of x =8
@) x G (37 6 Estimated value of ¥ F=

It should also bg noted that other calculation results are different from those
produced by linear regression as follows.

Linear Regression

Logarithmic Regression

Sum of x-data

Sum of logs of x-data

Sum of squares of x-data

Sum of squares of logs of x-data

Sum of x and y-data

Sum of y and logs of x-data




Example Operation - Display
vi yi —'"LR"
29 1.6 SHIET] (Sl [ExE
50 23.5 (InJ29@Emm]1 . 67 3.36729583
74 38.0 (50 (128 . 561 3. 912023005
103 4.4 @7ERm38. 0E 4. 304065093
118 43.9 ()1 03146 400 4.634728988

(n)1 18[EA(>]48 . 9T

(Constant term A) AA)EE . -

(Regression coefficient B)
) S (B8] ExE)
(Correlation coefficient r}

GHiFT) (1 )[Ex)
{# when xi=80) [ng0ENF)EY
(% when pi=73) -
73 8T () ) ) ) ) e )

4,.770684624

. —111,1283976

34, 02014749

0. 994013946
37.94879482

224. 1541314




sExponential Regression .
The regression formula-used for exponentlal regression is y=A- e *(Iny =
InA+Bx).

"I'nputting data

) Press for the LR mode.
(2) Press [ Ed [ to clear the statistical memories.

(3 Input data pairs using the following’ operatlon
<x—data) B -1 (in} {y-data) .

If you have a number of data paars which -are identical, you cdn input them as

‘a-group using the two procedures-described for linear regressmn Don’t forget

to press the @] key before mputtmg y -data.

Deleting:an input data pair-

You can delete input data pairs using the same procedures described for linear
regression.. Again, don't forget to.press the [in) key before inputting y-data.

Performing calculations
Perform the following operations in any sequence to display the results noted.

Key Qperation Result
B (9) () (5] B Constant term A =0
B Regression coefficient B =
O= .| Correfation coefficient r 0=
1)y 6 3) &= Estimated value of x ®=a
X (500 (7] (56 (D) ) ) () 650 Estimated value of » =4

It should also be noted that other calculation resulis are different from those
produced by linear regression as follows.

Linear Regression Exponential Regression
Sum of y-data Sum of logs of y-data
Sum of squares of y-data | Sum of squares of logs of y-data
Sum of x and y-data Sum of x and logs of y-data




Example Operation Display _
xi | yi (e salEiE | | .
6.9 91 ¢ 6. 9@M(]M)21.467) 6.9
12.9 15.7 12. 915 761 12. 9
19.8 12.1 19, 8EDMm12. 107 19. 8
26.7 8.5 - 26 7@MIM8. 50T L 26..7
35.1 5.2 35. 1@ 10n)5. 207 . - 351

(% when yi=20)

(Constant term A) - ‘
(3P [ e 2 )
-«(Regression coefficient B).
S EEE
(Correlation coefficient r}
SHIET) (T Y{ExE
(¥ when xi= 18}

116 (8T (37 ) ) e T e} )

“ n20EmEE

' 30. 49758742

~0. 049203708
—~0.997247351
13. 87915739

8. 574868046

v = 2 O

- ‘

AN AW AN

1)




*Power Regression ,
The regression formula used for power regressron is y=A-x (Iny InA + Blnx).

Inputting data

@ Press - for the LR mode.

@ Press M’@]@] to clear the statrstrcal memorles

4@ Input data pairs using the followrng operatron

) {x-data) @D (y-data) Lol

If you have a number of data‘pairs which are i_denjtical, you can input them as
a group using the two procedures described for linear regression. Don’t forget
to press the [ key before inputting x-data and y-data.

Vo

Deietmg an mput data pair '

You can delete input data pairs using.the same. procedures described for Ilnear
regression. Again, don’t forget to press the. |EJ key before inputting x-data and
y-data. .

Performlng calculatrons
Perform the following operations in any sequence to display the results noted.

Key Operation Result
Constant term A ) =
(T (8] B Regression coefficient B =
Fm ) E9 Correlation coefficient r =3
myE m.-m-m.@ Estimated value of x @Z=8
() x ([EF7) () () [0 () ) [As) ) Estimated value of y 3=

It should also be noted that other calculation results are different from those
produced by linear regression as follows.

Linear Regression Power Regression
Sum of y-data Sum of logs of y-data
Sum of squares of y-data | Sum of squares of logs of y-data
Sum of x and y-data Sum of logs of x and y-data




Example ~ Operation © Display
xié i Gl e
28 2410 (28@M(im241067 3.33220451
30 3033 (03010308300 - 3.401197382
33 3895 (331389500 3. 496507561
35 4491 W3SEEmAes 16 3. 555348061
38 5717 (38571768 . 3.63758616
(Constant term A) .
ENEEmEE 0.238801082
_(heéréssion céeffiéientKB}_,‘ ) _ o .
SR (E)EE 2771866148

(Correlation coeffibiént r) B

D7) Ex)
(7 when xi=40Q)
(1) ) 37) P ) ) ) )

. (£when yi=1000) .

1000 B DR
@

0. 998906256

6587674743

20. 26225659




3-7

Using Scientific Constants in Calculations -

You can.use any of the 13 scientific constants programmed in the memory of the -

calculator. Constants are selected by using the following operations.

Operation Item Symbol Value Unit
w1 (€] | Speed of light in vacuum ¢ 299792458 ms™!
Planck’s constant h 6.626176 x 10-* J.5
@m @ (g | Gravitational constant . G 6.672x10 "~ Nm*kg~?
(i & (2] | Elementary charge e 1.6021892x 10"  {C
-Electron rest mass e 9.109534 x 10-¥ kg .
i ) () [ Atomic mass unit Cu 1,6605655 x 10-% kg -
Em) @Rl | Avogadro constant Na 6.022045 x 10® | mal™?
Boltzmann constant k 1.380662 x 10-% JK!
g’los'atrgo'”me of ideal gas |y, | 0.02241383 memoi-"
Accelaration of free fall z 9.80665 ms-?
Molar gas constant R 8.31441 Jmol-'K-?
w5 ) | Permittivity of vacuum o 8.854187818x10-2 | Fm~*
W@] Permeahility of vacuum #o 1.256637061x10°% | Hm™'
W i @©@=0 @ @ =0 = =5
m=0r M= = ==
== (w] = EE] =B
Example Operation Display
Speed of light in vacuum (c)
Obtain the -energy when a sub-
stance having a mass of 2gis con- . .
pumed and completely convened | 1013 BNEEERDIDIED 1.7975103571
Formula: E= mic?
Planck’'s constant (/) ) ‘ - ‘ ‘ :
Obtain the energy fost when an. | | R, JREns
atom gives off one phaton with a '} - (7 @) ih £ (ure) @A) (€] ¥ 5 ) 3.9729585181°
Th
wavelength of A=5.0x10""m. 7
_I:o.rmula: E= h%

—-58—




Example

Operation

Gravitational constant (G)
What is the force of attraction of..

two people weighing 60 kg and

80 kg separated by a distance of
70 cm? )

Formula: F= GMm

'Eleme'ntar'y charge (e}
Electron rest mass (#e)
Obtain the sustained force and ac-

celeration -of electrons between-:|.
two parallel electrodes 3 cm apart.
when a voltage of 200 V is applied.

Formula: 7= eE
__F

T e

Atomic mass unit ()

The mass. of a hydrogen atomris |

1.00783amu and "the electron
mass is 1/1860 of this. What is the
proton mass“?

Avogadro constant (NV.)
Obtain the mass of one molecule
of water,

Boltzmann constant (4}

Obtain the average translational
motion energy of one molecule of
ideal gas at 0°C. .

. Formuia e= % T

Molar volume of ideal gas at
s.t.p. (Vm)

How many molecules exist per cc
inavacuum at 0°C at a pressure
of 10-"mHg?

Accelaration of free fall (g)

A pebble was dropped and took
1.5 seconds to hit the surface of
a pond. Find the distance of fall.

Formula: . S= % egr

| @EEEI200140. 0380
(Continuing) EAMERIEIEY

(1007836100780
1800 D EAEHER WEY

18 A R D

3@ EE @276 |

r

(] ST A 1 () 7 B 760D

6 | .

(@) @) EX . 5(z7) g 2 B9

ENFEIE] 0 x B [

Display

6. 5358367350

1. 0681261331
1. 17253652415

1.672637968-2

2.989017852

-5 .' _.6_53 81 pzs g-2!

013535202784,

R T I I
1.03248125

_60 —

7l

15
di
Ci

In
ai
a|
flo
tv
"
o]



3-15
2415

g-27

25

Example

Operation

Display

Molar gas constant (R)
An inflated rubber balloon is 2.5
alm. in pressure, 2.8 liters in
volume, and 37°C in inside tem-
perature. What is the total number
of gas molecules in the balloon?
PV
Formula: N= RT «Na

Permittivity of vacuum (c0)
Here is a condenser formead by two
700 cm® copper plates held
parallel and 2 mm apart, When it
is placed in oil whose specific in-
ductive capacity is 5, what is the
capacitance of the condenser?

Permeability of vacuum (po)

In a vacuum, two long conductors
are stretched parallel and 0.4 m
apart. When 2A and 3A of currents
flow in opposite directions in the
two conductors, what is the force

- [N) exerting on 2-m sections of the

conductors?

2.5E31.013E€ 5 E32. 8B4
3 o) )7 )27 3 R37

D e X

5 EI(rels) e €37 00 4
2B 3Ed

AEEE=E 3 6 2
0,460

1.656755234=

1.549482868®




Chapter 4
Built-in Fo_rmula Calculations
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4 -1| Using Built-in Formuia Calculations

Your Casio calculator is programmed with 128 built-in formulas that you can easi-
ly recall by entering the correct formula numbers.
B Recalling Built-in Formulas

You can recall built-in formulas either by entering the correct formula number or
by sequentially searching through the built-in formulas until you find the one you
need.

*Recalling a Built-in Formula Using Its Formula Number
You can recall any specific built-in formula by inputting its formula number.

(¥ Input the number of the built-in formula you wish to recall.
(2) Press-the key.
Recall Heron’s formula; which is built-in formula number 5.
o N S=¥ (5 (5-a) (5~h,
| | a? 0.

sSequentially Searching Through Built-in Formulas
You can also search sequentially through the built-in formulas available by press-
ing the key without inputting a number.

- Recall built-if fofmula number 1 and then search through the next sequential
formulas.

1 g ' axe+bx+C=0
(Formula number 1) : a’? 6
PR : dlx+bhiy=Cci aax_’
(Formula number 2) ai-? 8

. a1x+b1y+r:12:d1_.
(Formula number 3) _ ai? 6

*Pressing returns fo the previous formula.
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B Canceling a Built-in Formula Recall

After you have recalled a built-in formula, you can cancel it at any time by press-
ing {8 (3. This switches to manual calculations, and the computer stands by wait-
ing for further input.

W Inputting Values for Built-in Formula Variable_s_

Once a buiit-in formuia is recalled, the next step is to input values for variables.
The variables appear on the display with a question mark to request that’yo_u in-
put a numeric value. ‘

Quadratic equation solution

(D Specify built-in formula number 1 for 1 g “axy E+bx+c=h

" quadratic equation solution. a
. S a’? 0
@ Enter a value for a.” 9 2_
a? 0.
&8 axé+bx+c=0
| b? -0
(3 Enter a value for b. 5 5
b? 0.
B axe+bx+C=0
c? 0.
@Enter avaive forc. 3 3_ :
- The variable d is a dummy prompt. o '
e - c’ 0.
B ax2+bx+c=0 .
4 d = 0-

Bummy prompts appear for built-in formula numbers 1 through 3 and should be
ignored. Simply press the &9 key when they appear.




H Obtaining the Result of a Built-in Formula

After you enter values for all of the variables which appear on-the display, you

can execute the formula by pressing the k8 key.

Continuing from the previous example.

(D Press the &8 key.

@

Rl

axé+bx+C;0_ ]
m

X =

Notice that the mm symbol appears, atong with an arrow. on the left side of the
display. This |nd|cates that there are other values in the SOluthﬂ set '

{2) Press the G key.

- B9

ai?+bi¥c=0"

X=

o}

-15

Press & as many times as required to view all of the values which satisfy the

formula. ™ B

vDispIaying the Built-in Formula When Inputting Values
Notice that when you input a value for a variable, the prompt remains on the bot-
tom of the display, and the formula on the top of the display is replaced by the
value that you input. You make the formula return to the top-of the display as

fallows.

3

* | SHIFT; {LOGK]

3_

c? 0.
axe+bzin=0
c? - o 0

Now if you press @] the. vaiue 3 is input for ¢. If you press Em M again, the dis-
play again shows the mput value and the variable prompt.

DR IEEC T

3-
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*Shifting the Built-in Formula on the Display

Some of the built-in formulas contained in the memory of the calculator are longer
than the 14 columns on the display. In thlS case, you can shift the formula to the
left and r:ght on the display to read it. : :

(D Recall buili-in formula number 41."

a=(ve=-vidls(te—

% 4100
' ve? .0

(2) Press the 2] key to shift to the right.

.._.(VE—.-V-i)/(;'t,E_:—‘tﬁ.;i_.
o va? 0.
==} 2= v1)/(ta ti) |

va? o_

Indlcators on the display below the formula show you the dil’eCtIOFI that the cur-
rent!y displayed formula continues. . : .

(3) Press the (& key to shiit to the left.
a=(va- v1)/(t§
va? Q.

M Executing the Same Built-in Formula Again

After you have obtained the result of a formula, you can press the e key again
to execute the formula again from the beginning. Each variable of the formula
is displayed one by one, while still retaining the values that you assigned to it previ-
ously. You can either press the B8 key to keep the same value, or input a new value.

_-67_



M What to Do When an Error Is Generated

The action you should take when an error is generated depends upon whether
you are still inputting values or whether you are executing the formula.
When an Ma error or Syn error appears while you are inputting values:

(1) Press either the [& or [3) key (it doesn’t matter which).
*Use the (& and 3] keys when you only want to make changes. If you want
to clear all of the values which you have input up to that point and start over
again, press the I8 key and continue.

(2) Make the required corrections.
*Corrections are made using the delete and insert procedures described in 2-2
Correcting Entries on the Display.

When an error appears while you are executing the formula:

(1) Press the @8 key.

You can't use the & and B keys in this case for partial changes.

(2) Press the P key.

*This executes the formula again, after clearing all of the values that you input
before the error was generated.
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Chapter B
User Formula Calculations
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5-1| About User Formulas

Of course, it is very possible.that you might need to use a formula which is not
in the memory of the calculator. In this case, you can input a formula and either
execute it once or store it in memory until you need it. You can also recall one
of the built-in formulas, make any changes in it you want and then use it as a new
user formula.

@ Chaining a Series of Calculations in a Formula

As with manual calculations, you can chain multiple formulas into a series that
is treated as a single calculation sequence. You can use one of three different
symbols to connect each calculation in the chain. Chained calculations are per-
formed one-by-one, in the same lefi-to-right sequence as they would appear when
written down.

In all cases, the « indicator appears on the dispiay to let you know that the calcu-
lator is waiting for you to press the 8 key to continue.’

“:" _ This connector tells the calculator to pause until the B2 key is pressed,

and retains the values which have been assigned to variables.

|

7G=A+B:DzA+B

() Input of value for A {ex. 10).
@ Input of value for B {ex. 20).
(@ Display of C (30} and stop.

‘@ Press B8,

@) Display of D (30).

“ 4 " —This ¢onnector tells the calculator to pause until the B8 key is pressed,
and clears the values which have been assigned to variables.

C=A+B 4 D=A+B

@ Input of value for A (ex. 10).

@ Input of value for B (ex. 20).




(3 Display of C (30) and stop. -
(@) Press [

@ Input of value for A (ex. 30).
® Input of value for B (ex. 40).
(7 Display of D (70).

“ | ™ —This connector tells the calculator to clear the values which have been
assigned to variables, without displaying any intermediate resulis.

C=A+B 1 D=A+B

@ Input of value for A (ex. 10).
@ Input of value for B (ex. 20).
& Input of value for A (ex. 30).

@ Input of value for B (ex. 40).
{® Display of D (70).

Note that each portion of a chained series is actually an individual calculation.
This means that you couldn't use a sequence such as the following:

1233456 GIEAS



5-2| Using Manually Entered User Formulas

You can input user formulas for one-time execution without storing them in memory.
These are called manually entered user formulas. Such formulas are mput m the

following format:

Variable = Formula

Manually input the user formula: M={A+B)/ 2
B (MBI (=) (O (et (A ) ER (w5 5B 2 B9

56 -

65

M=(A+B) /2
A’ 0.
- BB
H7 ‘:'O;
M=(A+BY/2
B? o
65_
—(H+B)/2 N
M- 605

5- 3| Understanding User Formula Memories

Your Casio calculator comes equipped with a total of 12 independent memories
for storage of user formulas, When the calculator is in the WRT mode (activated
by =g [2)), the display should look something like this:

—7a2—

5= 675
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The top line shows the formula memories which are empty and ready for storage.
We refer to these memories using such names as memory P1, memory P2, memory
PA, etc. Each time you store a formula in one of the memories, the name of the
memory you use is replaced on this dlsplay Wlth a dash ‘

The number on the bottom line of the d|splay shows the number of formula steps

remaining in the entire user formula memory. This is a very lmportant point.
*You can store as much as you like in any one user formula memory, as Iong as
the total number of formuta steps stored in all of the user formula memorres is
not greater than 675.

The display used here shows that the user formula memories are all empty. Each
time you store a formula in one of the memories the -number on this display be-
comes smaller. As you input formulas, the input position is always indicated by
a blinking cursor. When there are six or fewer formula steps remaining in memory,
the cursor changes to B , and input becomes impossible when all of the steps
are. used up. Should thls happen, delete ne Ionger necessary formulas from
memory (o3 make more room. o : SR

For rmportant detalls on countlng formula steps, see Appendix C. -

.'5‘-"4 Using User Fnrmula Memories

n Stormg an Orlgmal Formula

Unllke the manual mode when you store a formula in a user formula memory it
remarns there until you delete it. The contents of the user memories are retained
even when you press the key or swrtch the power of the calculator. OFF

() Press @9(2) to switch to the WRT mode, | T
(@ Use the (& and = keys to select a formula memory name.

*The currently sefected formula memory is indicated by its name flashing.on the
display. The (& and [2) keys move the selection over to the left and right. Of course,
you can skip this step if the currently blmkmg formuia memory name is the one
you wish to use. BT . ;

(3 Spegcify a _calculation:mode for the-selected formula memory..



The following lists the key operation and restrictions for each calculation.mode.

Comp s €.

Base-n -ﬂ . .
*Scientific function calculahons cannot be performed.
*Unit of angular measurement cannot be specified.
*Built-in formulas cannot be recalled.

SD @@
*Abs and ¥ cannot be used.
*[o7) cannot be entered consectively.

LR ‘ : ' :
*Abs and-¥ . cannot be used. - -
*{b7] cannot be entered consectively.

@ Press the. @] key.

*The display should appear as shown here. The O at the lower nght shows how
marly steps there are between the present position of the cursor-and the begin-
ning of the formula. Since we have not input anythmg yet this number indicates
zero skeps in mematy. o .

s - 0

® Input the formula using the same procedures as those explained in Chapter
- 3 Manual Calculations.
*Note that each time you input something, the number indicating the number
of steps becomes bigger. If you use the (& or @) key to move the blinking cursor
" on the-display, the number will change to indicate how many 'steps there are
between-the present position and the beginning of the formula.

(& Press @[ to store the program.

IMPORTANT] -
Note the following when writing formulas.

*You cannot include sexagesimal «— decimal conversions.in a formula:
-#You cannot perform decimal place shift using the B key in a formula.
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® Modifying a Built-in Formula and Storing It as a User Formula

You can recall any of the 128 built-in formuias programmed in the memory of the
calculator, modify it, and then store it in one of the user formula memories.

(1) Enter the built-in formula name and press the key. _

Note that you select the built-in formula before you enter the WRT mode.
(2) Press (2 to switch to the WRT mode.

{3 Use the [E and 2] keys to select a formula memory name.

The currently selected formula memory is indicatéd by its name flashing on the
dlsplay The @ and ) keys move the selection over to the left and right.
@ Press the E key.

(& Press the @@ key to insert the built-in formula selected in step (1 above.
*ff-you wish to use more than one built-in formula, you would have to first g
back to the RUN mode using &1 (7] to recall the built-in formula. Then you would
repeat steps (1) through (&) above to insert the next built-in formula into user
formuia memory. Repeat this procedure for each built-in formula you wish to
insert.

® Modlify the recalled formula as desired.
@) Press B[ to store the modified formula.

Recall centrifugal force (1) to PO and modlfy it.

SMEDER2 - P _@123456789ﬂ5
' 5. 675
o -

‘ | S- - 0,

ommes . . - [ 3omio ‘
5= 4
Tm _ 3-)m:vl;-;T:mr‘LdE_ .
| S - 10
g310 | 3->m: f; mrw-?+10
S = 13

T



M Executing a Formula Stored in a User Formula Memory
Once a formula is stored, it can be executed at any time by spemfytng the user
formula memory name. ; : .

@ Press to enter the ‘RUN mode.

@ Press {3 foliowed by the formula memory name.

(3@ Press the @ key to execute the selected formula.

Once you execute a fermula subsequent operat|on depends on the type of formu-

la that you recalled. For example prompts may appear to tell you to mput values
for variables, étc.

- Execute the user formula which you stored in the previous example. "

a Deleting User Formulas
After you store formulas to the user memorles you can delete them elther mdmdu-
ally or all at once.

*Deleting a Specific User Formula

@ Press i (T to enter the PCL mode."
*You can delete user formulas in the PCL mode only.

@ Use the @ and =) kéys to select a formula memory name.
*Memorigs which contain formulas are indicated by their memory names bemg
replaced by a dash.

(3 Press the (@ key to delete the selected user formula.
“After you press the' @B key, the memory number where you de!eted the formula
wrll appear on the dfspiay again in place of the dash. A

@ Press () (1] to return to the RUN mode.

_'76_




Delete the formula in P3.

wong) 3

eDeleting All User Formulas

(1) Press FEg(3) to enter the PCL. mode.
(2 Press @ [,

P @®1__4_6789AB

PCL

5. 523

P 01_.4_6789AB

pecL

S= 525

P 01.34_6789AB
Sz 589

This deletes all user formulas, and causes all of the user formula memory names

to appear on the display.

Delete all formulas.

(ong) 3

SHIFT) [Mc)

P @1__4_6789AB

5 - 523
P #123456789AR
S - 675




Chapter 6
Formula Library

— L= ".’f.:-h"“ -

This chapter lists all of the
built-in formulas which are
programmed in your
calculator. A short explanation
of the formula is followed by a -
brief operational example.

A



1. Quadratic Equation Solution

ax*+bx+c=0 (a0 b —dacz0)

*The quadratic equation can be solyed when constants a, & and ¢ are known.

Solve: 2x*+x—10=0

Operation

N-cllem

(Recall quadratic equation solution.)

2(exg

{Enter value for a.}

1 (B

_ (Enter value for b.)

@106

{Enter value for ¢.)

EXE
(d is a dummy.)

B9 .

—80—

Display
are+bx+c=0
a? 0.
axc+hx+c=0
bh? 0.
axc+bx+c=0
cC? 0.
are+br+Cc=0
Tm m
. d= 0.
axc+bx+c=0
[ Ding] @
L] x = 2.
ax¥c+bx+c=0
x = - 2.5

N



D 'Simultaneous Linear Equation
- with Two Unknowns

L {Chx +hy=c @ b _. are constants
[ [#4:] f)z Cu
d2x+bzy=C2 arbs—beas 0

*The simultaneous linear equation with two unknowns can be solved when a,,
by, €1, a2, b2 and ¢z are known.

Solve: 3x+2y=17

Sx+4y=26
Opération Display
. : i =
) m‘Z alx+biv=cCit agx_’
(Recall simultaneous linear equation with two ai? 0.
unknowns.) ‘
36 dix+biy=C1i1 aecx
=R
(Enter value for a,.) bi? 0.
> 69 dix+biy=ci azx
(Enter value for b,.) cCi7? 0.
dliX+ply=
. ' | iﬁ biy=C1 3 s X_
(Enter value for c;.) de '’ 0.
5 6 | daix+biy=Cc1 azx
m b d
(Enter value for a;.) be? 0.
460 aix+biy=Cci azx
B -
(Enter value for b..) ' ce? 0.




260

(Enter value for c;.)

bg)

(d is & dummy.)

EXE

dix+bhiy=Ci acx
[l Diso] 0] -

<« d= 0
dix+biy=C1 ax
. . am o

. x: . 8.

dix+hiy=Cc1 aa2x
n. =

Y= ._3.5

Cen



aix+biy+crz=d
asx + bay +Coz2=d, (
azx + byy -+ C32= s

3' Simultaneous Linear Equation
* with Three Unknowns

abacat bicaas+ i bzar— ¢1bpas
—biascs— a1 bace 0

*The simultaneous linear equation with three unknowns can be solved when a;,
by, 1, di, a3, by, €2, ch, a3, b3, c3 and s are known.

Solve: | 4x+y—-2z=-1
. X+6y+3z=1
=5x+dy+z=-7

@2

{Enter value for ¢,.)

1

(Enter value for d,.)

169

(Enter value for ;)

Operation Display
) dix+biy+CizZz=d1
3 o - C} e
- (Recall simultaneous linear equation with three di- 0.
unknowns,) ' - =
dix+biy+Cci1z=di
4 @] @ -
(Enter value for a,.) bi? 0.
) aix+biy+ciz=di
1 , B~
(Enter valug for b,.) Ci? 0.

dix+biy+ciz=di

d1?

01

dix+bhiv+ciz=di

aeg?

0.

a1x+b1y+c1z=d1“

bha?

0.




6 g

(Enter value for b,.)

3 [

(Enter value for ¢;.)

1y

(Enter value for 4».)

()5 69

{Enter value for a3.)

4B

(Enter. value for b3.)

1[4

{Enter value for c;.}

‘(Enter value for ds.)

o jis a dummy.)

EXE| )

‘@

E’.ix+bIY+C12:%|1.

| ce? 0.

aix+biy+Cciz=di

dz2? 0.
a1x+b1Y+c1z:d1
as? 0.

- [a1x+biv+Ciz=di

b3? 0.
a1x+biy+ciz=di
£3? = 0.
A17+b1y+C12=d1
d3? 0.
3ix+biy+ci1z=d1
.d- 0

Taix¥biv+ciz=d1
m . g -

< Xs 1.

aix+biy+ciz=cd1
joisr] B b d
« Y= —]

aix+biy+ciz=di
0] -

Z= 2




4. Cosine Theorem

=0+ c2—2bccos @ — a=Vb?+c2=2hccos O

{b.c >0, 0°< 0 < 180°)

a, bandc a_ré‘{sides of a triangle. ¢ is adjoining angle.

*The cosine theorem is used when the lengths of two sideé .0} a tri;ang‘l'e' and their
adjoining angle are known to determine the length of the remaining side.

Two sides of a triangle are &= 15¢cm and ¢=9.5cm. The angle formed by these
two sides is #=62.3 degrees. Determine the iength of the remaining side «.

7 Operation. - Display
' @ (Degree) XY 5 )

. d=-:tbec+Ce— C
s Ce-zbel,
(Recall cosine theorem.) b? 0.

' a=y (b2+c2~2hcc
15EE -
~(Enter value for &) .~ . C? 0.

| a=7 (b2 +C2-2bLCL
'9.50x - . , a -
(Enter value foric) .. = : A 0.
L 3=V (b2+C2-2bCC
6239 . ' ' T -
{Enter value for8.) : a-135192461 7



5. Heron’s Formula

S=Vs(s—a)(s—b)(s—c) . Sﬁ%

a, b and c are sides of a triangle. (fl+b>6.>0)

b+c>a>0
c+a>b>0/)

sHeron's formula is used to calculate the area of a triangle for which the Iengths
of its three sides are known S :

Determine the area of a triangle with the three sides a=12c¢m, b=8cm, ¢= 17cm.

+

Operation | | “ Display
| 5={(5 (5-a) (5-b
@sam . ! b_
(Recall Heron’s formula.) - a: 0.
S={(s (s-a) (5-b
12 . ‘@ e
(Enter value for a.) b* _ 0.
S={(5 (5~a) (5-b
h 8@ . ) ’ R B -
(Enter value for 5.y A C: ] 0.
) | S=V(5(5-a) (5-b_
1709 . 025
(Enter value for-e) « 5= 1 8 5
@ ‘ S=J(s (5~ a)(sb
‘ 5_43.51939223




ths

6_. Area of a Triangle

S:%bc sin A (0°< A < 180%)

‘b and ¢ are sidés of a triangle. A is adjoining angle. -

*This equation is used to caiculate the area of a tnangle when the !engths oftwo

~-sides and: their adjoining angle are known.

Determine the area of a. trlangle when two sides meastire b= _15cm and c= -9.5¢m,

with the adjommg angle to the two sides belng A=62, 3 degrees .

Operation Display

(i) (4){ExE) (Degree) 5 b S
3 csin o
oy | > i 9/2 -
(Recall area of a triangle.) ‘ ' b _ 0.
15 S=bCsin A/2 . -
(Enter value for &) ‘ c? - 00
9.5 F@ S=bCSsin R/2 |
(E.'r}ter véiue for ¢.) [? . ' 0.}"
62360 S o=bCsin RA/2. -
(Enter value for A.) .~ S-63. 08429584-




/. Sine Theorem (1)

0°< A < 180°
o= ().

sin A Wl R>0

a is one side of a triangle, A is its opposite angle, .R is a radius of
circumscribed circle

-*This.calculator js programmed with the following three formulas.

(M) a=2R- -sinA This formula uses the sine theorem Yo calculate the Iength of the side
opposite a known angle.

@ R=gq/sinA This formula calculates the radius of a circle that circumscribes a triangle
for which the length of one side and the angle opposite the side are known. - _
(3@ A=sin~! (a/2R) This formula calculates the angle of a triangle for which the length
of the side opposite the angle and the radius of a circle that circumscribes the triangle are

known. With this formula, tie calculated range of A is: 0°<A=90°.

" The formulds are stored in the sequence noted above. if you press (g while the result of formula
(D or @ is displayed {while thé gm indicator is-on the display), the next sequential formula’is
executed. Pressing g while the result of formula (3) is displayed executes formula (1),

Triangle ABC is inscribed within a circle with a radius of R =4.5mm.
Angle A is 40°. Calculate the length of the side opposite A. Also
caloufate what the length of radius R would become if side a of
triangie ABC were 5cm and |ts opposite angle A is 60°.

Operation . Bisplay
- [ang) (2] (Exe} (Degree) - - K
(7 - a/s1n A=2R . _
{Recall sine-theorem formt_ﬂa .} R 7 0
as®@® assin A=2R "
. (Enter value for R.) ! . A’ ? R 0.
a0 T a/51in A=2R !
Enter valug-for &) a-5.785088487
§GH) assin R=2R
(Execute next formula.) a 2 5 7 8 5 088 4 8 7
5 B assin A=2R . _
(Enter value for a.) ) A ? 40
609 ' assin A=2R
{Enter value for A.) R_2 886%;35 1 34%
*To restart execution from formula (3), press fol- =<

lowed by 4, Note, however, that this operation also
clears any values you input previously.




8. sine Theorem (2)

a_ b _ ¢ _, (0°<A\B.c<180“)
ginA sinB  sinC a b, o R>0

#This sine theorem is used when the length of one side, its opposite angle, and
another angle are known fora trlangle o determlne the lengths of the other two
sides, the other two angles and the radius of the circumscribed c:trcle

The length of one side is b=7cm, its opposite angleis B= 60 degrees, and another

‘angle’is A=40 degrees Determine the length of side a.

Operati.or'l o _ ) . 'Dis'bliay
FoH(DED (Degree) = :
' _ assin A=bssin
8 R O

(Recall sine theorem (2).)

- | a/5iN A= b/sln{
7 59 ) = -

(Enter value- for b) R? 7
' assin A=b/sin’

46ﬂm'f - = -

(Enter value for A.) C B? 0

60"_; o | assin A=b/Sin
lie’ - o a-51955980393

(Enter value-for B.)




, Rectangular = Polar Coordinate
* Conversion

r=yx2+y%, = tan-l% (x>0, —~90° 9 =90°)

*Rectangular to polar coordinate conversmn is used when the Iocatron of the
rectangular coordmates is known

Important Quadrant T Quadrant T
Be sure to perform one of the following correction proce- P (x »)
dures on the calculated value of 8 when x<0; Y= -

oIf y=0 (Quadrant II), ¢ +180° ;!

-olf y<0. (Quadrant 1m), ¢ - 180° of ¥
Also note that x=0 is undefined, and s0 such a resu[t Qua drant I | Quadrant N‘_
produces an error (Ma ERROF{) '

Convert the rectangular coordinates for point A (x 6.2, y=2.0) to
. polar coordinates r and 6.

Operatlon ] Display .
-@j@ (Degree) k -
r=y(x2+ya)
. m 9 ) o o]
: (Beéall- rectangular to polar coordinate con- X 0.
| version.) F=y (X245 2)
a8 2@ _ . . ®
(Enter value for x.) - = . ¥ 0.
. ' | =y (x2+y2)
2 B9 - am 8
(Enter. value fof y.) = . = 651458899
C3 L;J‘ B=tan-l (ys/x)
8- 178786966

The following formula can also be used to calculate the value of § in cases where
it is irrelevant whether x is positive or negative.

Y q X
X c0§ 1 ———— #0; —180°<§<180° and #=0
Abs y X%+ y? (y )




Polar => Rectangular Coordinate
Conversion

10.

x=rcosd y=rsind (0sr)

«Polar to rectangular coordinate conversion is used when the location of the po-
lar coordinates is known. :

Convert the distance from the origin (r=6.5) and the angle from the x-axis (¢ = 18
_degrees) to rectangular coordinates for point A.

. Op.eration .~ 'Display
MoB (2) B8 (Degree) —_ ‘
3 : x=rcos B B
m10 .
{Recall polar to réctangular coordinate re 0.
conversion.) -
6.5 68 x=rcos B o
B IEXE ‘ &
~ (Enter value for r.) g? 0.
& RS X=rcCcos B e
1 ‘ .
(Enter value for 8.) . x=6.181 867356
& y=rsin 9
' ¥-2008610463




11. Logarithm with Random Base

_log bx . b>0 b1 0<x.y
logyx_log by (here b=10 )

»The logarithm with a random base is Used in calculatlons in place of common
logarithms (base 10).

. Determine logs 3'for x=3 when base y=5.

Operation Display
' | - 109 yx=109 x/1
- 1 1 m o ’ Co - TS
(Recall logarithm with random base.) X 0,
109 vyx=109 x71
3 @ . " . ‘m -
(Enter value for x.) _ : ¥ . 0.
: o 103 yx=109 x/1
56 | a -
(Enter value for o L-0682606194




on

12. Permutation

P, =- n! ' (0<):H )
T (p—)! n:rare inlegers

*Permutation is used to determine the total number of arrangements possible when
r number of items are taken from a total of n |tems With thls calculator the max-
‘imum value of » is 69.

=Determlne the number of permutations pOSStbie when three itens (= 3) are taken
from a total of 107items (n=10). ~ ' T

- Operation .~... Display
PR P=n'!s(n-r)!
81 2 [ L
. (Recall permutation.) n? 5 0.
I P=nt/(n-r)!
1 O n-r Loom
(Enter value for n.) r? -0
3 P=n1/(n-r)!
_ ) o
(Enter value for r.). P- . - .. 720

—93—



13. Comhination

73 0< s
)zcr:ﬂ_ ( )

i, rare integers

¢Comb|nat|on is used to determine the total number of combmatlons possnble when
r humber of items are taken from a total of # items. With this calculator the max-
imum value of # is 69.

Determme the number of combinations of three items ( 3) are possible from a
total of 10 items (r= 10) '

Operation . .Display
S - C=n!/(rix(n-ry_
g?:gaﬁbination.) n? . -0
C:n!/(r!x(n—g)*
' _ _EE(r)ltvalue for n.) 7 r? 0.
. _ C=n'!/(r!x{n- r
ér value for r.) _ C-= : 1 20




14.. Repeated Permutation

Al =n" (n, rare posit_ive integers)

*Repeated permutation is used to determine the total number of arrangements
~possible when r number of items. are taken from a total of » items, and-when
repeated use of the same item is allowed..

Determine the number of permutations possible when three items (r = 3) are taken
from a total.of 10 items {n=10). Repeated use of the same item is allowed.

Operation Display
PR T=nx>+
146w , o
(Recall repeated permutation.} n- 0.
: T=Nnx¥r o
10 . o
{Enter value for n.) I 0.
T=nx¥r
3 @l o 2
(Enter value for r. ) _ M= 1000.




15. Repeated Combination

=
l1Ea
7, r are integers

*Repeated combination’is used to determine the total number of cormbinations
‘possible when » number: of iteins are taken from a total of » items, arid when
repeat use of the same item is allowéd. With this calculator, the maximum value
of n+ris 70.

P i Y

Determine the number of combinations of three items (r=3) are. possible
from a total of 10 items (n=10). Repeat use of the same item is allowed.

ISR

operaton - T ey
H—(ﬂ-i-r' 1)'/(""

- EE15W = S o

(Hecall repeated comblnatuon) s 0-

. : H—(n+r 1)'/(!"
wo@] L ) R
(Eriter value forn) : r 0.
3 - : | H=(Nn+r- 1)'/(r'
V(Enter value for r ) - ' ) H= 220

'_QB_




16. Sum of Arithmetic Progression

g nl2a+(n—1)d}
' 2

-*This equation is used to determine the sum from the initial term to the nth term
when the initial term and common d|fference are known )

Détermine the sum upton= 10 for an anthmetlc progressmn wuth an |n|t|al term
of a=1 and a common difference of d=2.

Operation Display

a=n{2a+(n-1Jd)
. 1 6 (rmea) m R ooB =
_(Recall sum of anthmetlc progressmn) e e L 0.
o S=n(2a+ (N-1)d)
10 -
(Enter value for n.) ; - a? . o 0
S=n(2a+n-11d)_
1 [ :
~ (Enter value fora) d? . o 0.:
PRI RN S=n(2a+(n-1d)_
-2 B9
(Enter value for d.) S-= T 00




q17. Sum of Geometric Progression

*This equaﬂon is used to determme the sum from the mmal term to the nth term
when the initial term ‘and‘common ratio are’ known.

Determme the sum up ton="10 for a geometnc progressmn W|th an |n|t|al term
of ¢=1 and a common ratio of r=2.

- Operation v = .Display
o | S=alrxn-1),(r
© 176 ) i el
m{RmmHsmnMgmmwﬂmpmgm%wn) SUREIS P = FHER T TR O
s S=al(rxYn-1)/(r
. (Enter value for a.) e r? ‘;“.”»:-:30;
R ' S=alrxYn-1J)/(r
269 - - , . B
{Enter value for r.}_ L n? oo n@
o e S=alrxyn-1)/(r_
(Enter value forny - - o= 1023
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18. sum of Squares

— nz:%n(-m-l)(zwl)

(nisa 'posltive integer}

-'T'.his equation is used to determine the sum of the squares of numbers from 1 1o 2.

Determine the sum of squares from 1 to 10,

-Operatidn - Display
R S=n(n+1) (2N+1)
18 R el -
{Recall sum of squares.) n-. . s :0-"
'10@ S=nn+1) (Z2N+1)
(Enter value for n.y - S- .. 385;




19. Sum of Cubes

{r is a positive integer)

«This equation is used to de_termine the sum of the cubes of numbgrs from 1 ton.

A

Determine the sum of cubes from 1 to 10,

Operation - .-~ Display
| S=(n(n+1)/2)e
E19 _ R S
(Recali sum of cubes.) - n- .. - Q.
1btj‘ | S=(n(n+1)/2)2
 (Enter value for n.) - D= E .30\'2 5.
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20. nner Product ‘

5-5=albl+a2b2-

(a1, a2) (b1, b2) are elements of:'véctqrs a and :E.

*This equation is used to determine the scaler product (mner product) when the
elements of two vectors are known. ; _ _

Find the inner product for.the. following two vectors:

4 =(3, 14)
b=(~7,1)
O.p'e'ratic'm ' - -'fD_ispl_ag_:'_
R S—aibitazbe?
&8 20 g o Sl @
(Re_calrliinner_product.) ‘ a1’ SRR
AEUECEE S= aib1+aeba -
39 - @
- (Enter value fora,) bi1? 0.
PR 9=aibi+azhsa . .
. @7 R el em
- (Enter-value for by.) ' aa? 0.
R S=aibi+azbz
14 E o o
(Enter value forax) . .. be? 0.
o P S=aibi+acha
1. @ . . . _ . w
---(Enter value for bz) ! 5= R
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21. Angle Formed by Vector

(CE, 5) alb1+(lzbg
|6?||5| \/(ll JrCZ'J s/bl +bo

(a1, a2) (bl, b3) are elements of vectors 7 and b.

cos 4= (@ a2 by, b2%0)

*This equation is used when the elements of two vectors are known to determme

the angle formed by the two vectors.

Determine the angle formed by-the following two vectors:

Z (~2, 5
b (=32
Operation Display
B (@) (Degres) - s __
' : 8=cos-1 ((aibi+
21 . e -
(Recall angle formed by vector.) a1 - 0
@ B=cos-l ((aibi+
)] 2 [EXE} ' o
(Enter value for a..) N bi1? o 0_.
o B=cos-l ((aibi+
£ 360 oSt ralELt,
(Enter value for b,.) : ae’ 0.

' @ | B=cos-! ((aibi+
5 o & -
(Enter value for @2) . be? , 0.

) B=cos-l ({(3i1bl+
2 [ex o -
(Enter value for b2.) 8 ;34.50852299

—102 -




22, Distance Between Two Points

=y (-2 +{y—n)
{(x1, »1) (x2, ¥2) are coordinates

of a point.

°Th|s equation is used to determine the distance between two’ pomts when the
X, y‘coordinates of the points are known.

~Determine the distance between points,P=(3, 6) and Q=(7, 12}..

Onperation

y

¥
Y1t

Display

ME22@s

(Recall distance between two points.)

I:J(Ixe—xiJEg(

768

. tEhter value for xs.)

3..

(Enter value for x,.)

xe? 0
1=4 ((xe-x1)2+(
x1? L “‘;'8._--
1=V ((x2-x1)2+(
ye? . 0

' {Enter value for y.)

T=T((xz—x1) 24 (

yi? - 0.

i 6-

- (Enter. value for y.)

1=V ((x2—x1) 2+ (
1-7.211102551
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2 3. Distance Between Point and
* Straight Line

7= Ia—x\l/%y_lb—;q | (@ b%0)

(x1, 1) are coordinates of a point; @, » and ¢ are constants.

-*This-equation.is used to determine the distance between apoint.and.a straight

line when the x, y- coordinates of the point and the equation for the straight line
are known.

Determine the distance between point P (3, 5) and straight line 2x+ 5y +1=0.

P(.'Cl,_'\’l)

axy by, +ec=0

Operation: Diéplay |
d=Rb5 (axi+byi_
; .(gcilfdhéé between point and straight line.). aro e 00
I R d=Rbs Iaxﬁszi_
__é%r,yalue...for a.) o = I I o
: _ P S | d=Rbs [ax1+_b_?;\1u
,(:Igér_.»talu_e_.for,xl-), _b? Cooi s O
RSO T | d=Abs (axi+by1_
| } (5Er,,value for b) e Y1? oo 0.
e s [ax1§:b¥‘1*
o (5Er{ftz3r value for ..} . _ C? o omen _0‘
'“;tj AR d=Rbs (axi+byi_

- -(Enter v’alue:. for."c.) S d-5.94 2250822
—104 -




24.

Angle of Intersect for Two Stra|ght
Lines

Mz — Wy .

tan & = 1—|—7%1W£2

(0 J”l;g 1)

My, mz are slopes of lines.

sThis equation is. used-to determine the: angle of intersect for two: stralght Imes
when their slopes are known. - ‘ :

Detefmine. the angle of intersect # for the:following two straight lines. -

y=2x—-13
y=0bxE2.
Operation Display

(ol (4) (e (Degree)

' B=tan-! ((me2-mi

ACRES . B

(Recall angle of intersect for two straight lines.) me: 0.
B=tan-l ((me2-mi

2 [exg ) m -

(Enter value for m..) mi- 0.
B=tan-l ({m2-mi

0.5 [exg -

(Enter value for i,.) 8:3686989765
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D5, Area of a Triangle »

S=-é“ah, (e hz0)

a is base of triangle, his height of triangle

*This -equation is used to determine the area of a triangle’ when the length of the
base and the height of the triangle are known.

Determine the area of a triangle with a base of «=9cm and a height of = 6.5cm.

Operation Display
‘ S=ah/2
(8 25 fis) N o
(Recall area of a triangle.) a- 0.
S=ahvs
ok h/2 ®
{(Enter value for a.) h? 0.
= /
6.5 . ' o=an 2 S
(Enter value for A.) o= 2925
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20. Area of a Rectangle

S=ab (e, bz0)
a and b are sides of a rectangle,

»This equation is used.to:determine the area of a rectangle when the Iengths of
its sides are known.

Determine the area of a rectangle that.is «=8cm by b=17cm..

Operation Display
- S=ab
Googm ; :
(Recall area of a rectangle) : d’ 0.
I S=ab |
8 (g LT . ®
(Enter value for a.) _ b? 0;
L S=ab '
17 (e S .
‘(Enter .yalue for b.) = 1_36.

—-107-—



27. Area of a Parallelogram (1)

S=ah {a hz0) .
a is the base, / is the height -

*This equation is used to determine the area of a paral!efogram when the Iength
of the base and the height are known.

Determine the area of a parallélogram with a base of ¢=9.2¢cr and a height of
h=4.5cm.

‘ bperati'o_n ) ) ' - i " Display
- | S=ah I
acky - R Cy
‘(Recall ared. of a parafielogram (1).) a ' 0.
g - S=ah

. 9.2 R o

- -(Enter value for a.)- h? 0
: o S=ah SR

450 L

{(Enter value for #.) ' S= 414
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28. Area of a Parallelogram (2)

: a, bz
S=absina (0°<a<180°)

a and b are sides, « is adjoining angle

«This equation is-used to determine the area of a paralleiogram when the Iength
of two sides and their adjoining angle are known. - ‘ :

Two sides of a parallelogram.are:g=7c¢m and b= 12cm. The angle formed by. these
two sides is « =36 degrees. Determine the area of the parallelogram:.

Operatlon .., - Display
' -@@ (Degree). . _
So=absin a -
(X828 iy . - -
- (Recall area of a paralielogram (2).) = 0.
o S=absin o
7@ o @
{Enter value for @) - - - b’ 0.
| ' S=absin a
12 [ ' , o
((Enter value for b) a: - 0.
A S=absin a
36 [xg : ®
(Enter value for «.) 5-4937396119




29, Area of a Tra'pezo_id

base, and height are known.-

[Example

‘Detérmine the area of a trapezoid with

) @n upper side of ¢ = 7cm, a base of b=13cm
and a height. of 4=3.6em. .- S S ‘ S

‘Operation )
SR
éﬁe ’u.e forh) ) S; :Ca+b)h/2
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30. Area of a Circle _-

S=x»? (rz0)

r is radius

e, *This equation is used to. determine the area of a circle when the radius is knewn.

Determine the area of a circle with a radius of r=11.5¢cm.

m
| Operation Display
S=wre
: 30 D ! .
J (Recall area of a circle.) I 0.
' S=nre . -
11.50E9 ®
] : (Enter value for r.) 5:-4154756284
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' 31. Area of a Sector (1)

S=%ré’ (r. £20)

r is radius, {is length of arc -

*This'equation is used to deteérmine the area of a sector when its radius and arc
are known. '

Determine the area of a sector with a radius of r=5cm and an arc of = 7cm.‘

Operation Display -

S=r1,2

831 ., o

(Recall area of a sector (1).) I 0.

N ao=rls2

5 (6 , ;

(Enter value for r.) 17 0.
S=rls2

7 o

(Enter value for ¢) S- 175
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32, Area of a Sector (2)

_ar*d (r;{) )
0°< §<360°

r is radius, # is central angle

#*This equation:is-used to determine the area of a sector when'its rad:us and cen-
tral angle are known. =

‘Determine the area of a'sector with.a radius of r=6cm and a.central angle of = 42
degrees. o

, ) Operatnon o -'Displéy;f.!~' C
De ree) .
-@. (beo S=nreB,/360
: (Rébal'l'i'éréé-- ofa sec_to.r-_(-?,)._f) : r
R S=nrz6/360"
6@ Trees
(Enter value for ») 8 0.
S=nr2f /360
42 g @
(Enter value for 0.) . 5-13.19468915
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33. Area of an Ellipse

S=rnab (a.b=20)

*This equation is used to determine the area of an ellipse when its major and minor
radii are known.

Determine the area of an ellipse with a major radius of a=24cmand a mmor radrus

of b=17cm.

Operation Display
S=Tnab
33 o o
(Recall area of an ellipse.) ar - 0.
@ S5=nab B
24 : o
(EnmrvaMefora) h? 0.
e S=Tnabk
17 [EXE) - @
(Enter value for b.) 5=1281769803

—114-
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34. Volume of a Sphere

V=%mf3 (rz0)

r is radius

sThis equaticn is-used to determine the volume of .a sphere-when its radius is
known. ' :

Determine the volume of a sphere with a radius of r=8cm.

~ Operation ~ Display
- . U=dnri/3
34 | ) e
{Recall volume of a sphere.) e R 0.
| U=4mnrirs3
8 [xg) @
(Enter value for r) -~ - U-2144660585
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35. Surface Area of a Sphere

S=d4nr® (20}

ris radius

-*This equation is used to determine the surface area of a sphere when its rad|us
is known.

Determine the surface area of a sphere with. a radius of r=5cm.

" Qperation . . . Display
S=4rmnre .

M35 . ) e
{Recall surface area of a sphere.) e 0.

& | S=4mnre o
5 . ",\ . E_'
(Enter value for r.) ' 5=314.1592654"

—116—
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30, Volume of a Circular Cylinder

V=unr?h (r.hz0)
r is radius of base, # is height

*This equation.is used to determine the volume. of a circular cylmder ‘when the
radius of its base and its height are known.

:Determine the volume:of a circular cylinder with-a: helght of h=14cm and & base»

of radius r=6cm.

. Operation : p Display
U=Tr2h T
36 ! .
L ~(Recall volume of a circular cylinder.) ' re. 0.
o U=nrah .
6 [ | ! o
- (Enter value for r.) _ h? 0.
U=3re B
1409 . h o
{Enter value for 2y -~ . U-1583.362697
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37/. Lateral Area of a Circular Cylinder

Se =277k (r.hz=0)
r is radius of base, & is height.

*This equation'is used to determine the lateral area.of a. cnrcu!ar cylmder whén
the radius of its base and its height are known.

Determine the lateral area of a circular-cylinder with a helght of = 14cm and a
base of radius r=6cm.

Operation - Display
o . | S0=27rh ”A
AckY, . Ca
(Recall lateral area of a circular cylinder.) . . - e 0.
S S L To -
?E%r value for r.) : h? . r 0
S | .. | L TIA —
gEﬁt?value_for'h.) o S0-52 ,7.:78_7‘;56_5_‘8_.
—118-




38. Volume of a Pyramid

Vﬁv%Ah (A hZ0)

A is area of ‘base, #.is height :

*This equation is usedto determine the volume of a pyramld when lts helght and
the area of its base are known. :

Determine the volume of a pyramid with a height of #=7cm and a base of area
A=56cm.

Operation . Display
' P U=Rh/3
[ 38 \ o
(Recall volume of a pyramid.) Sl A7 0.
| | o U=Ah/3
- 586 ‘ Cm
~ (Enter value for A) h? - 0.
@ =Ah/3 -
Emgvﬂmmﬂﬂ ' _1306666667.
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39. Volume of a Circular Cone

VZ%-mfzh (r. h=z0)

ris radius of base, #.is height

*This-equatioriiis usedto determine the volume of a cwcular cone when the rad|us
of its base and its height are known.

Determine the volume of a circular. cone with a.height of 2=9cm and a base of
radius r=2cm. ‘

Operation Display
U=mtreh/3
@ 39 g | , e
(Recall volume of a circular cone.) L o 0
> - U=nrzh/3 |
‘ __(Enter value for r) A O
. o U=Nre2h/3
9@8
(Entervaluefor &) U=3769911184
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40, Lateral Area of a Circular Cone »

So—=nré (r.£20)
ris radius of base, ¢ is generatrix

:#This equation is used+o determine the lateral area of a circular.cone when the
radius of its:base andits generatrix are known. . :

Determine the laterat area’ of a circular cone with:a generatnx of:f=6cm and a
base of radius r=3cm. .

iOperation. o . R . ‘Display

S So=7r1l :

.40m o W
“(Recall {aterat-area of a mrcular cone.) e -0
i - S0=Tr1 =

3 [ . . B

- (Enter value for r.) 17 0.

o So=nrl ;

6 g .
-(Enter vaiue for £) 7 S0 = 5654866776
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41, Acceleration

U —
a=—"F (>f20)
l‘z—h 2 1=\

v, is velocity for time t, V) i8 velocity for time ¢

*This equation is used to determine the average acceleration between two points
in time when the velocities are known for the two different points in time._

Determine the average acceleration when the speed is vi =64 km/h at 4; = 2:00,
and v2=72 km/h at 1, =2:15.

Operation . Display

T - e | a=(va-vi)/(ta-
1 N e -

(Recall accelera’uon) _ __ vz’ _ - -0

= - o a=(va-vid/(ta-
72@ . R .m -

(Enter value for v,.) : : (VX A o 0‘ ‘

= R a=(va-vi1)/(ta-
64 [ - ) oa -

(Enter value for vi.) o te® N 0.

- - a=(ve-vid/{ta—
2,250 , b=

(Enter value for . Here 2:15 is entered as 2.25) 117 0.

: a=(ve-vilrs(ta-
2 (e B

(Enter value for #,.) d= 32.
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42. Distance of Advance

S = voz.Ur%atz (120)

_ e ls initial velocity, a is acceleration and ¢ is time

*This equation is used to determine the distance advanced:in 7 seconds when
the initial velocity and acceleration are known.

Determine the:distance advanced-by a mass in ¢ =5 seconds when the.initial ve-

locity is vo=12 cm/s and the acceleration is a= 3cmis’.

. Operation . Display
wa2en 5= vut+at2/2 o
| (Recall distance of advance.) vo? o 5 0 f
"1‘2@ R STvit+tate/z 'E |
(Enter value for vo) S t? ' : 0.'_1
'5@ - S= vut+atE/2 .
 (Enter:value for £.) a? . . 0 ’
3@ o S=vit+ate/2 _
(Enter value for a.) o= 975

u
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4 3, Distance of Drop =

S=vot+%gt2 (i20)

vo is initial velocity, g is gravitational acceleration

‘e This equation is used to determine the dlstance of drop in'f seconds: when the
initial velocity is known. -

Determine the distance of drop in t 4 seconds when the initial veiomty is
vp =26m/s. e

.'Oj:)eration‘ . .. ... Display
SRR S=vot+ata /2
NACE ST : o Cooe
- (Recall distance of drop.)- - A 00
o S=vot+3t2/2
2608 | . T e
(Enter-value for vp.) ) 1 0. -
o S=vot+ata 2 ..
. 4 B . 0] _-:f' -
(Enter value for r). - . S-= 182:4532
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44, Law of Universal Gravitation
Mm

(M. m. » >0)

M and m are mass, r is distance between two objects, G is universal
gravitation constant

*This equation is used to determine the universal gravitation acting between two
objects when the mass of each object and the distance between the two objects
are known.

Determine the universal gravitation acting between two objects of masses M = 12kg
and m = 8kg, when the distance between the masses is r=6m.

" Operation . ' Display
F=GMm/r¢ - :
(RecaH Iaw of universal grawtahon } M -0
F=CGMm-re -
‘ 12@ : - ' |
- (Enter value for M) - m? 0.
F=GMm/r ¢ '
8D m .
(Enter value for m.) r? 0.
F=GMm/rc
6 (ex) ®
(Enter value for r.) : Fz 1.7792-10




45, Cycle of Circular Motion (1)

TZH (e 0)
@

w is angular velocity

*This equatlon is used to determlne the cycle of circular motion when the angular !
velocity is known.

Determine the cycle of crrcular motron for movement at an angular velocny of w=2
radians/s.

Operation _ Display
, T=2n/0 :
45 6 5 -
“(Recall cycle of circular motion (1).) W ’
' . T=21/0
2 [exe] ~ o
{Enter value for w.) T-3.141592654
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/== 4 6. Cycle of Circular Motion (2)

T==—"- {v=0) .

ris radius of circular motion, v is velocity of motion

he”_fhe' angis equation is used to determine the cycle of circular motion when the radius
“1d velocity of the motion are known. G

cample

"OC"U’ of ., 3termine the cycle of circular motion for movement-around a radius of r=12cm

‘4 velocity of v=4cem/s.

Operation ' ' Display

— "
- T=2nr/v C
- M46 s - . EEJ
-(Recall cycle of circular motion (2). ! .
b_;( ecall cycle of circular motion (2).) —

@ T=2nrrsv T
54 1 2 ) o B ..
—____ (Enter value for r.) Ve 0,

T=2nrsv
40 o
(Enter value for v.) T=-1884955592
l 127~



47. Cycle of Circular Motion (3)

1
T=- (f>0)
f

Jis frequency

*This equation is used to determine the cyc[e of cireular motion when the frequency
of the motion is known.

‘Determine the cycle of circular motion when'its frequency is f=13.

Operation Display
| CT=L/F
.47 m . ” ®
. (Recall cycle of circular motlon (3)) £ O
s =i
T3 - Co : -
. (Enter value for £}’ ' T-0076923076
=128 —




48. simple Harmonic Motion (1)

x=7vsin@ (r>0)

r is.amplitude, & is. phase

*This equation is used fo determine the displacement when the. osc:llatlon ampli-
tude and phase are. known

Determine the displacement for an amplitude of r=4. 2cm and.a phase of o= 30
degrees :

Operation _ Display
(tone) (4] (Exe) (Degree) _ .8 :
, x=rsin
[k am) | ] o
(Recall simpte harmonic motion (1).) e ‘ 00
RS X=rsin 6
4209 | . -
-{Enter value for r.) | : g7 0.«
R | X=rsin T
30 . 8 L)
(Enter value for 6.) o = 231
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49, simple Harmonic Motion (2)

X =7 sin wf (>0

r is amplitude, « is angular velocity; ¢ is time

*This equation is used to determine the displacement when the amplltude of sim-
ple harmonic motion, time and angular velocity are known.

Determine the displacement for a S|mple harmonic motlon with an amplltude of _
r=5cm, time ¢=3s and an angular velocity of » =30 radians/s.

' Operation : ' ‘Display

(005 {3) ) (Radian) i - 7

- x=rsin ot .

849 - - 5 - LB

(Recall simple harmonic mation (2).) Ir: 0.
x=rsin ot = -

5@ - , L m

- (Enter value for r.)” - W 0.

| ' | X=rsin ot

30@ _ R o . o

(Enter value for w.) i’ 0.
X=rsin wt

3[4 @

(Enter value for ¢.) x-4469983319
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50. Cycle of Spring Pendulum

TZ?{J% (m>0, k>0)

m is mass, k is spring constant’

*This equation is used to determine the simple oscillation cycle when the mass
of the weight and the spring constant are known.

Determine the simple oscillation cycle for.a spring with a constant of k=3.6 N/m
with a weight of mass m =12kg attached to its end.

Operation - Display
o T=2nd (m/7 k)«
@506 . Q e
5(Hec__ailll cycle of spring pendulum.) m* ‘ . 0.
e | T=21d (m/K)
" (Enter value for m.) “ Kk? ' 0,
3668 o T=2md (m/K)
: (E lue for k& ) ~m
 (Enter value for k) T_1147147442
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5. simple Pendulum (1)

F=—mgsiné (m>0)

m is mass of weight, 8 is the angle of deflection from
perpendicular, g is gravitational.acceleration

s This equation is used to detérmine the movement force- of a welght when its maSS
and the angle of deflection § are kniown.

Determine the movement force of a weight with a mass of m = 34kg formmg a snm-
ple pendulum with an angle of deflection of #=48 degrees. -

] Operation _ - Display
EREED Degree)

' F:—m951n B'~ :
@51 | N o
. (Recall simple pendutum (1).) n: 0.

S F=—-masin 68

3469 - o

(Enter value for-m.) B . 0.
. F=—masin 6

486D . o

{Enter value for 8.) | F=2477838809
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52. Simple Pendulum (2)

—_mg (£>o)

m> 0

m is mass of weight, ¢ is length of string, x is location HR z-
of weéight, g is-gravitatiorial acceleration

'ThIS equation is used to determine the rmovement force of a weight when its mass
the length of the string, and the position of the mass are. known.

Determihe the movement force of a weight with a-mass of m = 28Kkg forming a sim-
ple pendulum with a string of length ¢=1.5m, when the welght is at posmon
x=1.2m.

Operation ™ - Display

mszm L | F=emax,1 ~ 7
 (Recall simpte pendulum(2).) m? 0.
28@_"_“\"_-“: L F=—-mgxs1 .. . @ |
(Enter value for m.) x? 0.
1.268 F=-max-/1 .
(Enter value for x.) 1? 0.

1. 5@ F=—max-/1 .
(Enter value for £) F- -21966896
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53. cycle of Simple Pendulum

'Fz?nvﬂg ((>0)
_ g

¢ is tength of string, g is gra\fitational accéle_ration

*This eguation js used to determine the cycle of a S|mple pendulum when the
length of the string is known. :

Determine the cycle of a simple pendulum with a string £'= 1.8 meters lbng. :

Operation Display
: T=2ny(1lsa)
..m 573 m .
1 (Recali cycle of S|mple pendulum) 17 - 0
_ L T=2ny(179)
1 8@ . ®
(Enter value forf) R T:2,69188054] o
—134 — .
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B4, centrifugal Force (1)

F=mrw? (m. r. @>0)
m is mass, r is radius, w is angular velocity

*This equation is used to determirie the cen;rifugal force for an object moving
in a circular pattern when the mass, radius and-angular velocity are known.

Determine the centrifugal force for'an object with a mass of m=4-.2kg, moving

at an angular velocity of w=0.8 radians/s, in a circular pattern with a radius of
r=1.6m.

Operation Diéplay
F=mra:e -
54 ) q
“{Recall centrifugal force (1)) - m- 0.
' | F=mra2 i
. 4.2 ' B
“(Enter value for m.) S r? 0.
1.6 F T rw “a |
~ (Enter value for r.) _ Q- C.
: = c -
: 0.8@]-‘ F mr(ﬂ- ‘ @
(Enter value for w.) ' F= 43008
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55, Centrifugal Force (2)

o2
F=m7- (rom. v>0)

m is mass, v is veladity, r is radius

. °-Thi$ equation is used to determine the centrifugal force for an object moving
_in a circular pattern when the mass, radius and velocity -are known.

-Determine the centrifugal force for an ‘object with a mass of m =80kg, moving‘at
-a velocity. of v=1.4m/s, in a circular-pattern with a radius of.r= 3m. oL

~ Operation Display
‘MEs5Em FzTVE,/r -
{ (Recall centrifugal force (2).) m_ 0 _
. O_ LT T F=mves r . |
(GIEntZE:]value for m.) o | v? o _ 0. -
F=mvi/r 'm‘
:E.r:il::ji/alue for v.) 7. ‘7 - r? ‘:’-:559'-'75-
o S B . | F=mve/r m
?I‘E%r valluue‘-.for r.) - P F- - 35~_9;2
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5. Potential Energy

Up=mgh  (m.h>0)
m is mass, h is hesght gi is grawtatlonal acceleration.

2This equation is used to determine the potential energy for. an object when its
mass and height (potential) are known.

Determine the potential energy for an object with a mass of m = 3kg at a height
(potentlal) of &=5m from the ground :

...-Operation - Dlsplay
. ' Up—mgh
: 56 o P .
(Recall potential energy) m _0.
3@ o Ue =mah -
. (Enter value for r1.) T h?' 0
. (Enter.value for h.) s Ue= 14709875
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H7. Kinetic Energy

URZ%mvz (m. >0}

m is mass, v is velocity

*This equation is used to determine the klnetac energy for an ob]ect when its mass
and velocity are known.
Determine the kinetic energy for an object W|th a: ‘mass of m 8kg and a veloc;ty
of v=2m/s.
. Operation _ o _ Display

ﬁ Uk=mvers2 =
@95 7 iy \ e
(Recall kinetic energy.) m: 0.

' Uk=myve/2 B
86ed : ? o
{Enter value for m.) Ve 0.

' &8 7 Uk=mves2 - ..
2 _ _ m
..(Enter value for v.} S Uk = L 1:6.
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58, Elastic Energy » '

(£, x>0)

k is-elastic constant, x is elongated length

»This equation is used to determine the elastic energy for an object when the elastic
constant and elongated length are known.

Determine the elastic energy for an object with an elastic constant of k=1.8 Nlm
and a elongated length of x=0.4 meters. : :

Operation : D|splay
Up kxE/Z

858 | ,
. (Recall elastic energy.} ‘ K" 0.
? ' Up=kx2/2
- 1.8 o F
- (Enter value for k.) X 0.
- | Up=kx2/2
04@ Loomoe
~ (Enter value for x.) o Up = . 0.1 44 -
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59. Energy of Rotatio'nal Body

E=%{M (1. &>0)

I is moment of inertia, «'is angular velocity

*This equation is used to determine the energy ofa rotational body when its mo-
ment of inertia and anguiar velocity are known:

Determlne the energy of a rotational body with a morment of mertla of [=22
kg+m? and an angular velocity of w=23.8 radians/s. :

- Operation o - Display
S E=lwz, 2
859 i tm
{Recall energy of rotational body;) I” 0.
o E=Iw2/2 -
. 22@] L : , ]
(Enter value for1) . - W? 0.
:38 E=zIwZs2
Bl LB
(Entervalue for w.) o E- -15.884.. -
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60, Sound Intensity =

-1 G
d7r?
P is output from sound source r |s d;stance

from sound source

»This equation is used-to determine the sound mtensny when.the output and dis-
-tance from the sound source are known.

Determine the sound intensity for an output of P=2.5x 10 3W at a distance of
r=2m from the sound source. L '

-- Operation - Display
=P/ c
60 I anr .
(Re_c_e_\ll sound intensity.) . - P2 0..
= - I=Prs4nre
25@O 3 ) o
 (Enter value for P.) e " 0.
' . I=Prs4nre
2 (exg) @
(Enter value forr) -+ . 1-4973591972-05
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G1. Velocity of Wave Transmitted
by a Chord

v = e {T.c>0)
T is tensile strength of chord, ¢ is. lmear dens:ty

(=mass per 1cm of chord)

*This equation is used to determine the velocity of a wave transmitted by a chord
when the tensile strength of the chord and the mass per 1cm of chord are known.

Determine the velocity of a wave transmitted by a chord wnth a tens:le strength
of T=2.4 dyn and a linear density of o=2g/cm. L '

Operation B - Display
v=y(T/d) S
m 61 m o : B g
.(Hecall velocuty of wave transmltted by a chord.) T i i
v={(Trsd) .
24 Yy o 5 :
. _..(Enter value for T.) - d? -l
| & I v=J (T/d) .
-2 o @
_ (Enter valug for o.) v-1085445115
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62. Doppler Effect

f fov_u (UﬂFva Fo> 0, —v>0)

V— o
Jo is oscillation frequency of sound souice, v is, acoustlc veEocrty,
is speed of movement of observer, v, is speed of sound source

«This equation is used to determine the oscillation frequency of a sound heard
by an observer.moving in the same direction as the sound source when the source
oscillatipn frequency and acoustic velocrty, as well as the ‘speeds of the sound
source and observer are known.

Determme the oscillation frequency heard by an. observer movrng ata speed of_
u=8m/s in the same direction as a sound source moving at a speed of vo=12m/s.

The oscillation frequency of the source is fo=522Hz/s, and the acoustic velocity
is v=340m/s (15 degrees-C air temperature).

Operation. Display-
ST F=folv-wsv=v |
{Recall doppter effect.) o f0° 0.
G e | f=fo(v-w) Alv=y,; |
522 . Y 0] -
(Enter value for o) Ve 0
. 340@:-" I F=F0 (V=) s {v=y.
(Enter value for v.) u? C.
f=f0(v-u),/(v=Vv
8 . o -
(Enter value for u.) Vo ? 0.
f=folv-u)/s(v=v
12 : @ -
(Enter value for vy.) f-5283658537
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0.3, Relative Index of Refraction

i
- | ~d
_singé G r>0)

sin # ' ' 11

i is angle of incidence, 'is angie of refraction

-Th|s equation is used to determine the relative angle index of refraction for medi-
“um 11 relative to medium I 'when the angle of incidence and ang!e of refraction
are ‘known when a light enters medium 1i from medium 1. ~

Determine the relative index of refraction for an angle of mmdence i= 62 degrees
and an angle of refractlon r= 48 degrees

Operation - o ' o _'VIDisplay
(mong) { 4] (exe]) Degree _ -

N=SiN-i/51N r

me3m - - b 8

- (Recall relative index of refraction.) 1 .
= n=sin i/siNn r
62 ) o 5 : : Come-
- (Entervalueforz) e . 0.”
Nn=sin i/sin r
48@] ) L o
(Entervalueforr) o n-1.188123179




.. 1
s ic=—— (1= ).
n

12

B4, Critical Angle of Incidence

 m2-i8 relative index of refraction of medium 11 relative to 1

*This equation is used to determine the critical angle of incidence at which refracted
.-rays cease to exist (becoming total reflection) when-the relative index of refrac-

tion of medium II relative to I is known.

Determine the critical angle of incidence when the relatwe index of refraction is

n=1.33.

Operation " Display
..(D.egre_e) _ - )
@eamm ic=sint (1/m)
& 6 4 [FvLal 7 J

B (Recall critical ang!e of |nc:|dence)

1 .33

(Enter value for n.)
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05. Equation of State of Ideal Gas (1)

nRT

vV .
n is number of mols, T is absolute temperature, V is
volume, R is gas constant

P=

{(n. T.V>0)

~«This equation is used to determine pressure for a gas when its number of mols,
absolute temperature and volume are known.

Determine the pressure of.a n =3 mol gas with an absolute temperature of T 280K
and a volume of V=5m?.

Operation Display
- P=nRT/U -
ACEES ) a
{Recall equation of state of ideal gas {1).) : n- 0.
- | P=NRT/U
3 _ o
(Enter value for n.} T? - 0.
O P=nRT/V
280 B
{Enter value for T.) Uz 0.
P=nRT/V
5 [EE : ®
(Enter value for V) P= 1 396.82088
—146—
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00, Equation of State of Ideal Gas (2)

(n, T, P>0)

#1 IS number of mols, T is absolute temperature Pis
pressure, R is gas constant

+This equation is used to determine volume for a gas when its number of mols
absolute temperature and pressure are known,

Determine the volume of a n=2 mol gas with an absolute temperature of T 242K
and a pressure of P=30 N/m?. :

Operation . Display

| U=nNRT/P
566 f) . :
{Recall equation of state of ideal gas (2).) X n: 0.
2 ' U=NRT/P ]
(Enter value for n.) T? : 0
24'2@ U=nRT/P —
{(Enter value for T.) p? Q.
36@ " .' | U=nRT/P i
(Enter value for P.) U- 134139148
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© 7. Equation of State of Ideal Gas (3)

(P.V.n>0)

A is‘nuimber of mols, P is pressure, V is volume, R is gas
constant ' B

*This equation is used to determine absolute temperature for a gas when its num-
ber of mals, pressure, and volume are Known.

Determine the absolute temperature ofan=3 mol -gas wrth a pressure of P 24
N/m? and volume of V=8 m’.

QOperation Display
| | T=PU/NR _
67 g e
(Recall equation of state of ideal gas (3).) . g P 0.
@ N T=PU/NR
24 . o
-_(Enter value for P vz Q.
' . | T=PU/NR - _
. 8l o
‘' (Enter value for v.) - n? 0,
- @"' S T=PU/NR -
3 B ; Sm
(Enter value for n.) ' T-7697479436.

—148—




08. Equation of State of Ideal Gas (4) »

PV
“RT |
P is pressure, V is volume, T is absolute temperature,
R is gas constant

(P.V.T>0)

*This equation is used to determine the number:of mols for a gas when its pres-
- sure, volume, -and absolute temperature are known.” S

Determine the number of mols of a gas with a pressure of P =32 N/m?, a volume
of V=6 m? and an absoEute temperature of T=246K. :

Operation Dlsplay
“ A=PU/RT
@6 i) A o
(Recall equatlon of state of ideal gas (4).) P 0.
32 - N=PU/RT
B , _ @
(Enter value for P.) Uz 0.
6 [Bx) ; . -
{(Enter value for V.} T2 E . 0.
'-2.46@" . n=PU/RT
(Enter value for T.) - n= 0093871 7_-. :
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6O. Quantity of Heat =

Q=mcT
m is.mass, c is specific heat, T is temperature.

*This equation is used to determine the quantity of heat required to raise the tem-

perature of an object T degrees C when the mass and specific heat of the object
are known.

Determine the q“L'Jantity of heat'requiréd to raise‘wobd with a-rﬁass of m= 460g
and specific heat of c=0.6cal/deg-g by T= 10 degrees C.

HOberation : - Di'splay
| R=mcT -
mB69 fi) B e o
(Recall quantity of heat.) ..~ m: )
& R=mcCT o
460 B
. {(Enter value for m.) ... . C? 0.
& | R=mcT E
0.6 R B,
(Enter value for c.) ‘ T7 0.
@ R=mcT L
10 o @’
(Enter value for T.) o 2760.
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70. Coulomb’s Law

1 Qq {(r>0)
" 4meg ¥

@ and g are sizes of two electric charges r |s distance between
charges, e, is permittivity. = :

*This equation is used to determine the motive force between two electric charges
when the size of the charges and the-distance between them are known.

Determine the motive force between two electric charges of sizes Q=3x 1.0 s

C (Coulombs) and q 2%x107° C, w1th a. dlstance of r= 05m between ihe
charges. : .

Operation Display
. - F=(1/4n€0) X9/
@70 o ST el .
(Recall Coulomb’s law.) R _ - 4' 0.

B F=(1/4n€o0)XR9/
3EsE 2 -
(Enter value for @.) : . 9 - 0. :

' F=(1/4TE0 }XR9/

) 2 5 : ° . m L
(Enter value for q.) r: 0.
. - ' F=(1/4M€0 ) xXQ9/
0.5 . T B -
(Enter value for r.)’ : F=215701 24.2.9
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7 1. WMagnetic Force

F=:Bfsinéd (£>0, 0°= | 4] = 90%)

F is motive force of conductor, / is current flowing through conductor,
B.is:magnetic flux density, fis length.of conducter, 8 is angle formed
by conductor and magnetic field

»This equation is used-to determine the motive force: for a current flowing in a
conductor which is caused within a magnetic field of uniform magnetic flux
density.

.Determine'.the motive force of a-.conductor when a current of i = 4A flows through
a conductor of length £=1.2m. The angle between the conductor and a uniferm
magnetic field with a magnetic flux density of B=0.7T is =30 degrees.

Operatlon _ . Displa'yr
; D _ -
'. @O Ooow) F=iBlsin 6.
@716 -, .
‘ .(Récéﬂlnagneﬁcforcej o . 1° e
ied n F=iBlsin B -
4 o . m
(EnmrvaMeforq R _ B? _ .0.
07E F=i1B8lsin.8 - .
0.7 - : @
(Entér-value for B.) e 1? 0
:”f@_" | | F=iBlsin 8
1.2 w
(Enter value for () 6° 0.
=iBlsin 9§
30 :
(Enter value for 8.) F= 168
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7 2. Resistance of a Conductor

R:pé (S.£.p>0)

?is length of conductor, S is cross sectionat area of conductor, p is
resistance of material from which conductor is formed

«This.equation is used to determine the resistance of a conductor when the length
_ and cross sectional area, as-well as.the resistance of the material from-which
the conductor is made are known.

Determine the resistance of copper wire-for a léngth of I= 20m and cross section-
al area of S=1.6mm? (1.6x107°m?). (The resistance of copper wire is
p=1.72x10" ® ohm- m)

‘Oﬁératic’m- Display. . .
R=P1/S

G726 ) 0
(Recall resistance of a conductor) P O 0.
| R=P1/5
1.72E@@860 . °
(Enter Value for p. ) 1° - - 0.
SOt~ R=P1/S"
(Enter value for F) ' ' S? 0.
6 .E]a @ L R=P1/S

(Enter value for S.) R-= 0215
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7 3. Frequency of Electric Oscillation

_ 1 :
/= 5ayic (b0

L is self-inductance, C is electric capacity

*This equation is used to determine the harmonic oscillation: frequency of a‘cir-
“cuit'when the self-inductance and electric capacuty of the condensor are known

Determine the harmonic oscillation frequency of a circuit with self- mductance
L= 60mH (mllllhenry) and an electrlc capacuty of C= 90pF '

Operation o Ijisplay o
f=1/2nL (LCY
73 . . ST e
{Recall frequency of electric oscnlahon) L? 0.
f=1/218 (LCY -
603@ L. . R . -
(Enter value for L} = C* 0.
: -. & f=1/21 (LC)
90120 - .
) (Entervaluefor_(_:.) f- 6848938267
_ f=1/2n4 (LCY
& f-68, 4893826703 .
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74. Average Gaseous Molecular Speed

,_ [3RT
M

T is absolute femperature, M is molecutar weight, R is gas constant

(M, T>0)

*This equation is used to determine average gaseous molecular speed for a gas
when its temperature and molecular weight are known.

Determine the average gaseous molecular speed for oxygen which has a molecular
weight of M=382x10"2 kg/mol and atmospheric temperature of 15 degrees C
{absolute temperature T =288.2K).

“ Operation = " Display "

v=y (3RT/M)
74 ” ‘ . Y
_”m@wamm@gﬁmmanMmgmer ,,T'” : , _QV
B 2@ v={ {(3RT/M)
288, I
(Enter value for T.) S o _M?_,u_ . ":01
2 EJ @, v={ (3RT/M)
2 [exe] 3 : R
(Enter value for M.) = V?473§672617
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. Electronic Kmetlc Energy in
* Magnetic Field

1 1 ¢°B?
T=—rmy*=+

2 2 m .
T is kinetic energy, ¢ is electron charge, B is magnettc fiux densny,
m is electron mass, R is radius of circular motion

R?  Gm>0.B>0, R>0)

*This equation is used to determine the electronic kinetic energy when the radius
of circular motion of the electrons determined by the magnetic flux density of
the magnetic field is known.

Determine the kinetic energy of electrons moving in a circle with a radius of -

R=1.2x107'm, within a magnetic field with a magnehc flux den3|ty of B=0.8
Wblm (Wb Weber)

Operation S -Disp[ay}' .
- " T=q2B2R2/2m
B 75 fuy 2 a 0
- - (Recall electronic. klnetlc energy in magnetic - C
fled) .- T=azBeRz/2m _
WEDE g7 ..
- (Enter elementary charge.) j .
T=9¢B2R2/2m
0,89 o @
(Enter value for B.) R*? 0.
T=acB2R2/2m
1.2 8 109 ) o
(Enter value for R.) m: 0.
e B T=92BcRec/2m
ALPHA e} o
{Enter electron mass.) T-1298505846-1°
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76, Strength of Electric Field

- Q 0 QY
k 471‘&0?’2( 9x10 7’2) (=0

Q is quantity of electricity, r is distance from electric charge

+This equation is used to determine. the strength of an electric field at a giveh
distance from the electric charge when the quantity of the electricity is known.

Determine the strength of an electric field at a point which is r=20cm diétant from
the electric charge when the quantity of the electricity is @=3x 10 'C. ‘

Operation Display
.- E=Q/4NEar?
876 - ” >
(Recall strength of electric field.) R _ : 0.
Sy o E=R/4NEore
360768 . e
(Enter value for @) - r- o0
o E=RQ/4n€gore
- 0.2 B IR ®
... (Enter value for r.) _ E- 674066384
- " E=@/dnEore
eng ®
E- 674066384°3
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f {. Energy Density Stored in
Electrostatic Field (1)

W:%—ED (E.D>0)

E is electric field, D is electric flux density

*This equation is used to determine the electric energy in a system which includes
‘an electric substance when the strength of the electric field and thé electric flux
density are known.

Determine the energy density stored in an electrostatic field when the electric fieid
with an electric flux density of D=8x107° C/m? in an electric field of E = 200V/m..

~ Operation * - : Dispfay
Ww=ED/2 A
w77 | oo g
(Recall energy density stored in E- 0.
ele_ctrcls@iahc field (1).) W=ED,/ 2
200 e
-~ {Enter value for E.) D? 0.
_ W=ED/2 )
. 8BdE5E s
~(Enter value for D.) _ W= :
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78. Energy Density Stored in
Electrostatic Field (2)

W=%EE2 (E,ESO)

- E is electric field, € is permittivity .

*This equation is used to determine the electric energy in a system which includes

an electric substance when perm'ittivity of the dielectric substance and the strength
of the electric field are known.

'Determine the electric energy density for mica with permittivity of e= 6.2x 10" 11
F/m within an electric field of E=200 V/m.

Operation

Display
W=EES/2 -
ACKA T o S @
{Recall energy density stored in electrostatic field £ 0.
2). o
@) W=gE2/2 .
6.2pd {11 R @
"(Enter value fore.) S E*? 0.
- | W=EE2,/2 .
200 : a
(Enter value for E.) W= 1.24-086
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79, Energy Stored in Electrostatlc
Capacity (1)

CV2

W_

C is electrostatic capacity, V' is:electric potential difference

*This equation is used to determine the energy stored'in a conductor when the
electrostatic capacity and electric potential differerice of the conductor are known.

Determine the energy stored in a conductor with an electrostatlc capacnty of’
C<6pF, and an electric’ potential dn‘ference of V= 700V '

Operation Display
[P W=CU<ecr2 _
{879 il ’ 5
(Recall energy stored in electrostatlc capacny 1)) C '7 : . . :
* ' W=CUes2
6 . E] 6 @ U2 ’ 5.‘
: (Enter value for C.) . ' Bk
. . | B | W=CU2/2
{ 700 : .
. (Enter value for V) . W= : 147
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80, Energy Stored in Electrostatlc -
Capacity (2) |

_1 @
W—2 C (C>0)

C is electrostatic capacity, @ is quantity of electricity

*This equation is used to determine the energy stored in a conductor when the
quantity of electricity stored in the conductor and. the electrostatic capacuy are
known.

Determine the energy stored in a conductor for a quantity of electrlcnty
Q=4x10"'C and electrostatic capacity of C=1.64F. .

Operation Dlsp!ay
e . W= ae/zc |
80 i \ ;
(Recall energy stored in electrostatic capacity (2).) | . S . 0
2O @ : W=R2,/2C
4 7 o
(Enter value for Q.) - ‘ cC? 0,.
ol @: N W=R2/2C
1.6 6 el
(Enter value for C.) _ W= . _Hos
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81. Energy Stored in Electrostatic
Capacity (3) ‘

W:?QV

@ is capacity of electricity, V is potential difference

.»This equation is used to determine the energy stored in a conductor when the
capacity of electricity stored in the conductor and the potential difference. are
known. ;

Determine the energy stored in-a conductor with for a capacﬁy of electrlc;ty .

Q=1.2x107°C and potential difference of V=70V.

Operation _ o Display
W=RU/ 2 o
ACkY ) . B Y % o 8
(R’ec_a!l energy stored in.clectrostatic -~ ) M
capacity (3).) - 4 ) =0U, 2 -
12805009 U? 3.
- -(Enter value for Q.) o ) Y.
S W=RU/2 ..
; 70 R : m_
.. (Enter.value.for V.) - W= 4.2-04
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82. Force Exerting on Magnetic Pole

F=mH (. H>0)
m'is magnetic charge, H is magnetic field strength

sThis equation is used to determine the strength of a magnetic pole when the
magnetic charge and magnetic field strength are known. ‘

Determine the strength of a magnetic pole for a magnehc charge of m= 2 ampere-
turn/m, and a magnetic field strength of H=3x10"° Wb (Weber). _

~Operation . Display
F=mH

(882 R e
(Recall force exerting on magnetic pole.) - m: S 0.

& ' F=mH
2 . o
(Enter value for m.) o H? 0.

o F=mH -

3 3 @ .u '__03
(Enter value for H.) B = . 6-
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83’. Magnetic Energy 'of Inductance

W:%LF (L.1>0)

L is self-inductance of coil, I is current flowing i_n_coil

sThis equation is used to determine the electromagnetic energy stored in a coil
when the self-inductance of the coil and current are known. . .

Determine the electromagnetlc energy stored-in a coil when a current of I=6A
flows to a coil with a self-inductance of L.=0.07H. :

Operation Display
W=LI2/2 |
Ak > 0.
(Recall magnetic energy of inductance.) L* <.
' W=LI2/2
0.07 [2 0
{Enter value for L.} .
E]. W=LIZ/2 o
. B L
“{Enter value for 1.) W= 1-.26
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84. Electrostatic Capacity between
Parallel Plates

(S.d>0)

e is dielectric constant, S is area of parallel plates, d is distance be-
tween parallel plates

'*This equation is' used to determine the electrostatic capacity stored between
parailel plates when the dielectric constant of the material used in the plates,
the area of parallel plates and the distance between the plates are known.

Determine the electrostatic capacity stored between parallel plates with a dielec;
tric constant of 2, when the area of the plates is S =50cm? (50 x 10™ *m?), and the
distance between the two plates is d=2 cm (2x 10™’m).

Operation | Dlsplay

. S C=£S,/d

a4 \ -

| (Recall electrostatic capacity between parallel £ 0

- ~__‘p|ates 3 . C=tS/d
2 EEEE . o
(Enter value fore.) S5° o 0:‘-
50 xR () 4 68 ? 0
{Enter vaiue for 8.)- =K 0. -
@2 | C=es/d
2 EXE @
(Enter value for d.) C-4427093809-12

—165—



85. Impedance in LR Series Circuit

Z=JVR*+(27fL)? (=/R®+ w?L?)  (R.AL>0)
. R is resistance, f is frequency, L is inductance .

*This equation is used to determine the impedance of an LR series circuit when l
the frequency, resistance and inductance are known. '

Determine the impedance for an LR series circuit with resistance of R=8 ohms
and inductance of-L = 0.05H, for a frequency of f=50Hz. - :

Operation . : -Display

mss f 2=y (Re+(2nfL)¢e
W85 : 2 -
{Recall impedance in LR series circuit.) ] R? . . 0.
- | Z=¥ (R2+ (2nfL) 2
8 o . B
(Enter value for R.) : ' £7 L 0
- . | Z=T (R2+(2NfL) ¢
50 R e =
(Enter value for ) L? 0.
& 2=V (Re+ (2nfL) e
0.05 T L A
{Enter value for L.} - 2-1762782204
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86. Impedance in RC Series Circuit

_ Jpeg 1 :\/TT
Z R +(27rfC)2 ( R#+ w2 C? ) (R./.C>0)

R is resistance, fis frequency, C is electric capacity ..

»This equation is used to determine the impedance of an RC series circuit of fre-
quency f when the resistance and electric capacity. are known.” -

Determine the impedance for an RC series circuit with resistance of R =12 ohms
-and electric capacity . of C =30xF. (30 x 107 °F), for a frequency of f=60Hz.

Operation ) Display
| IR Z=T (Re+1/ (2nfC
886 [y " -
(Recall impedance in RC series circuit.) . R ‘ _*--1 - ' 0
o 2=y (Re+1/(2nfC
1 2 [exg) ” o8 =
(Enter value for R.) ) 7 ] 0.
" eod o 7=V (R2+1/ (2nfC
O ) ' .| -
(Enter value for f.) ‘ C? . : 0
6@' | 2= (R2+1/ (2X{C
30 (-} 0 -
(Enter value for C.) : Z= 89.22.99981 2.
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87 Composite Reactance ine
LG Seraes Circuit

X=2xzfL.—

m’” (=wL*m_XL Xe) (f\L\C>0)§

fis frequency, L is inductance, C is electric capacity

: '-Thiszequation is used to determine the reactance of.an'LC series circuit of fre-
guency f when the inductance and electric .capacity are known.

Determine the reactance for an LC series circuit with inductance of L = 0'.2 H and
electric capacity .of C=70uF (70x107°F), for a frequency of f=50Hz." -

Oﬁération . . . - Display

o X=2nfL-1/207C_

- ggﬁcﬁposne reactance in LC series cireuit) | 2 o 0.:
. X=2nfL-1/20fC
. (?;?tgaiue forfy- L? Q)
L | T X=2RfL-1/2W4C
“%nzte[%]ralue for L.) . c? e 0-

o X=2MFL-1/2n+C.
~-é§tv§,§é@cg? L %-1735901219
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88.?Impedance in LRC Series Circuit

nghkzﬂl“zéCY-(IJk”(w *?%))

R is resistance, f is frequency, L is inductance, (R, fiL.C>0)
-.C is electric capacity . L :

*This equation is used.to determine the impedance of an LRC series circuit of
frequency f when the resistance, inductance, and electric capacity are known.

Determine the impedance for an LRC series circuit with-resistance of R =2 ohms,
inductance of L.=0.08H, and electric capacity of C=30uF (30 x 10 SF), for a fre-
quency of f=60Hz. .

. ‘Operation . Display
o ) o Z=7 (R2+(2MfL-1

(88 | ) |
(Recall impedance in LRC series circuit.) .~ - - R? : --0-
2[3”..” DR Z= J(RE+(2HFL L
(Enter value for R) R £ N 0.
" — . Z= JERE+(2H¥L 1

6
(Enter value for £y - ‘ L? G e - 0.-
ISP S =T (R2+ (211
0.08 (g ) 2 S
(Eriter value for 1.) : C Co 0
6 o 2= J'(RE+(21[FL 1
30 =) 6 |EXE}. ‘

(Eniter value for CJ © 2.58.29444204
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89. Impedance in LRC Parallel Circuit

1
Vké) (2-ﬂ3 2 fL)z, (RACL20)

R is resistance, fis frequency, L is inductance, C is electric capacity

7 =

*This equation is used to determine the impedance of an LRC parallel circuit of
frequency f when the resistance, inductance, and electric capacity are known.,

Determine the impedance for an LRC parallel circuit with resistance of R = 7 ohms,
inductance of L=0.05H, and electric capacity of C=9xF (9%x10" °m), for a fre- '
quency of f=60Hz.

~QOperation : Display
Z=1/3({1/R) e+ (
@89 W ] ‘ o a T
{Recall |mpedance in LRC paralled circuit.) Q R .
Ej . ‘ Z= 1/{((1/R)2+(
.7 ‘
- {Enter_value for R.) f? . O.n
- o Z=1/7((1/RY 2+ (
60 ’ e -
(Enter value for f.) C? ) 0.
. e Z=1/7((1/R) 2+ ¢
969662 X est,
(Efiter value for C.) L : 0
| t] S Z=1/7((1/R) 24 C_
0.05 o
©_ (Enter value for L.) - 2-66 1 191 8534
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90, Series Resonance Circuit

ZRZR‘ Zx:27rfL_

1
27fC . (RAL.C.Z>0}

R-is resistance; fis frequency, L is mductance C is electrostatic ca-
pacity, Z is impedance ‘

«This equation is used to determine the impedance and the impedance of a ser-
ies resonance circuit when the resistance, inductance, electrostatic capamty and
frequency are known. - : .

Determine impedance Zzand Zx for resistance R =1 ohm, electrostatic capacity
C=15uF (15x107 °F), -coil inductance L= 30mH (30x10~ 3H) and frequency
JS=350Hz.

-Operation Display
ZR=R
F890 [y . e
(Recall series resonance circuit.) : _R7?. . .0
a - ‘ ZrR=R
1 ‘ m
(Enter value for R) -~ ZR= : N B
. o ZX=2NfL-1/2NFC
EXE @ -
f? 0.
6 ZX=2NfL-1/21n{C
2350 - "o
(Enter value for f) _ L7 -0
L | Zx=2nfL-1/20fC
3064 ()3 , e,
{(Enter value for. L.) C" 0
. ‘:@6@“* ZX=2RfL-1/21+C_
15 [exp |
(Enter value for C.) Zx=-35.65821 847

—171-




91, Parallel Resonance Circuit
Yr=1,/R. Yx=277C—

1
27fL . (R.AC.L3>0)

"R is resistance, fis frequency, C is electrostatic capacity, L is induc-
tance, Y is admittance o

#This equation is used to determine ‘the admittance (inverse of impedance) and
the admittance of a parallel resonance circuit when the resistance, frequency,
electrostatic capacity, and inductance are known. .

Determine admittance Ye and Yx for resistance R=200 ohms, inductance '
L=50mH (50x 107 °H), electrostatic capacity C = 14F-(1 X 10~°F), and frequen- .
¢y f=1kHz (1x 10°Hz). o

"Operation _ o -~ Display
| YrR=1/R
@91 ) R
- (Recall. parallel resonance circuit.) - R? Lo :
' - YR=1/R
200 . . [Diso] o
(Enter value for R.) YR= 3 -_5-"-03
e Yx=2MfC-1/2nfL _
= f? 0.
S YX=2TfC~1/2MfL
193 . B
_(Enter value for 51} C? N . 0
RN - YX=2NfC-1/2nfL
L 16@ ” T 2 -
(Enter value for C.) o L* ST 0
L . SR YX=2NFfC-1/2TfL
" BOEF )3 [EE ; AN OY L A ?E;_“
_ (Enter \{_alue_'fqr L) - ¥YX=3.1 00086445 03
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92. Power Factor

cos ;o=1§( :EPT) - {(R>0)
R is resistance, Z is impedance

*This equation is. used to determine the power factor and lag angle for an AC
circuit when its resistance and impedance are known.

* lag angle: expresses phase delay of electric current in relation to electromeotive force.

Determine the lag angle for an AC circuit with a resistance of R =12 ohms and
impedance of Z=16 chms.

Operation Display
O _ s e
- Yo} eares) $=cos-1 (R/2)
X892 : 5 . 8
(Recali power factor.) R?. . o _ 2
& ¢=cos-l (R/2)
12 S . =
(Enter value for R.) 1 27 ) 0 '
& $=cos-| (R/2)
16 m
(Enter value for Z.) $.4140962211

S
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03, Joule’s Law (1)

P-=RI? (R>0)
R is resistance, 1 is current

‘»This equation is used to determine the Joule heat generated by a conductor when
the resistance of the conductor and the current are known. -

(]

Determine the Joule heat generated when an electric current of [ =20 amperes
flows through a copper wire of resistance R=1.7x 10”7 ohms.

Operation o Display
- P=RIZ2 |
(Recall Joule's law (1)) R? 0.
N | P=RI2 |
1.769 04 B8 J Y
{(Enter value for R} - I? 0.
o . P=RI:2 -
20 ‘ R "o
- (Enter value for 1.) P- 0068
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94. Joule’s Law (2)

P:%z (R>0)

V'is electric potential difference, R is resistance

«This equation is.used to determine the Joule heat generated by a conductor when
its. resistance and electric potential difference are: known

Determine the Joule heat generated when an electric potential difference of
V-=100V. is applied.to a copper wire of resistance R=1.1x10" % ohms. .

Operation - ~ - Display |

R P=Uec/R
m94 e . . . . ) s )
"(Recall Joule's law'(2).) U 0.

L P UE/R R
-1 0‘0 . o . 5,.
(Enter value for v.y .. - F\J -
0260 oo P= UE/F\’ .
11EBE260 - .-
(Enter value for R.) o P- 909090 9091
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O5. Induced Electromotive Force

Ve=0vB/¢ (v.B.¢>0)

v is motive velocity of conductor, B is magnetic flux density, {is length
of conductor ' ‘ o ‘

*This equation is used to determine induced electromotive force when the velogi-
ty, magnetic flux of the magnetic.field and conductor length are known when
the conductor is moved within a magnetic field.

Determine the electric potential difference generated at both'ends of 4 coniductor
of length /=1m when the conductor is moved through a magnetic field of .
B=0.2x107* 5 at a speed of v=12m/s.

Op'eratibn o Display
ACELS - R o
{Recall induced electromotive force.) Ve ‘ 0.
& | Ue=vB1 '
12 o
{Enter value for v.) : B? » i 0.
0.2 ()4 ) 12 6
{Enter value for B.) ’ .
& Ue=vBl .
1 —
(Enter value for £.) Ve - 2.4-04
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00. Voltage Gain

AL[dB]=201ogio (%) (dB] (Vi/V,>0)

V, is input voltage, Vi is' output voltage

*This equation is'used to determine the voltage gain of an ampliﬂer circuit when
the input voltage and output voltage are known.

Determine the voltage gain for an input voltage of v, = 15V and an output voltage
of V,=36V.

- Operation _ : +Display
G Av=201o0g (U2,/V

@96 | , Te s
... .{Recall .voltage gain.) ve? . 0

: @] B Av=20109 (Va/U_

36 S .
"~ (Enter .vaiue for V,z’,) . o vi? ; 0, :

' ‘ o \ Av=28103 (U2/U

16} - . _ @ -
.. (Enter value for Vy,) . Av-=-7604224834
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Q7. Current Gain

A;(dB)=20 10g10(%) (dB) {1,/ 1L >0)

I, is input current, [ is output current

*This equation is used to determine the current gain of an.amplifier curcunt when
the input current and output current are known.

Determine the current gain for an input current of I;= 15mA and an output cuir-
rent of I =60mA.

Operation _ : Display
o R Ai=201p9 (Ia/I
ACkEl) , SRR
{Recall current gain.) Ia: ‘ - 0.
" | Ai=20109 (12/1
60X _ ‘ BRI
_ (Enter value for I..) I1? O.
| Ai=20109 (12/1_
15 [ExE .
(Enter value for1,.) - Ai-120411 9983
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O8. Power Gain

Ap[dB]-lO logm(g ) ]:dB] (P2 Pi>0)

P, is input power, P; is output power '

*This equation.is used to determine the power gain of an ampllfier circuit when
the input power and output power are known.

Détermine thé power gain for aﬁ input power of P1=4dmw (40 x 10_3W) and an

output power of P,=5W.

Opeartion ' " Display

AP=101lpa (Pa/P
98 - r)- - B -
(Recall power gain)) - Pe? ‘ : 0.

AP=10109 (P2/P

5 6 _ .

. (Enter value for Py.) S P1? 0.
5 FOE®E | AP=106109 CPE/P
40 [x) () (3] [

(Enter value for Py.) - AP - 209691 001 3

—-179—




99_ A =» Y conversion

R _ RIRZ R — R2R3 R — RSRI
fTRI+R: R T Ri+Ra R T R +HR:+ Ry

{(Ri. Rz Ry > 0)

*This equation is used to convert from a A conneaction to a ¥ connection.

Determine the Ry, Rs, Rg values fora Y connection based upon a A connechon
of Ri'=35 ohms, R, =80 ohms, R; =50 ohms.

Operation ' Display
i | "RU=RiR2/ (R1+Rz?
ACkeEe] _ 5 -
(Recall A — Y conversion.) R1? _ .10. :
| - R4=R1R2/ (R1+RZ_
(‘?éf_tvalue fof R}.)l Re? . 0
: | R4=R1R2/ (R1+R2_
-flafgtggvalue for R2.) ' R37 S ’ 0
R RY=RiR2/ (Ri+R2 _
(SE?t;Erﬁ}value for Rs.) Ru = 18.
: R5= RERB/(R1+R2
- R5.2571428571
Re=R3R1i/ (Q1+|§E*
= R6 - 10.
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400, Y = A Conversion

_ R4Rs + RsRe+ReRy
R, =
Rs ‘
R4R5 + R5Rs + ReRy
Rz= ‘
Re
R4R5 + RsRs + ReRs
R3= R,

(R4, Rs. Rg>0)

~#This equation is used t6 convert from a Y connection to'a A ¢onnection.

Determine the R, R, R; values for-a A connection based upon a Y connection

of R4=20 ohms, Rs=30 ohms, R¢=50 ohms.

Operation

Display

28100 [

(Recall Y — ‘A conversion.}

Ri=(RYR5+R5R6+

RY? 0.

209

(Enter value for Ry.)’

Ri:tRHR5+Q§RE+
R5? 0.

*30{3

Ri:(RHRs+RSQg#_
Re? 0.

‘(Enter value for Rs. )

500 -

(Enter value for Re.) .

Ri= [RHR5+R5R5+
R1-1033333333

(e}

Re=

QaquHRéstRg+
62

BE

R3=(RYRS+R5R6+

R3-= 155.
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101. Minimum Loss Matching

Z
Ri=2Z, lfzfj

. Ry=———
0 ,‘
me=2010g( %?—h/ |

(dB] (Zo2Z,>0)

—

Z is impedance

*This equation is used to determine R, and R, to-match Z, and Z with minimum
loss.

Determine the R;, Rz and Lmin when Zy =500 ohms and Z; =200 chms.

Operation Display
mio1 @@ E .Q1=20¢(;—2_1./§q*
(Recall minimum loss matchmg) 257 0.
soom . R1=207 (1-21/20_
{Enter value for Zo) 217 0.
H B R1=207 (1-21/2Z0
2009
{Enter value for Z;)) Rio 3872983346
o Re= Zi/sf(l 21/2
“. RE_258J988897
. Lm:2@109-(¢f20
= Lm.8961393328
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- »This equation is used to determine voltage of terminal Vr in an RC series cir-

102. change in Terminal Voltage of R
in RC Series Circuit

VR = V-p-t/CR
C is electrostatic capacity, R is resistance, 7 is time

-~ cuit at time rwhen the resistance and condenser capacity are. known.

Determine the voltage at terminal R in an RC circuit at time r=10 when R= 1M
ohm (1:x 10% ohms), C=8xF (8 x 107 °F), and V.= 90V. :
{(When =0, voltage of terminal Ve=0) .- - co

Operation Display
"1 02 Ur=U®€ (—t./[jm )
_ (Recall change in terminal voltage of Rin RC'se-.~ | N A
- ries circuit.)
90F UR=UE (-t/CR)
(Enter value for V.) t? oo 0.
LGB | UR=UE (-t/CR).
(Enter value for z.) c? 1}
8_'6. @ URer(—t(CRJ ]
*(Enter'value for C.) R? : SR X

1 96 [Bg

(Enter value for R.)
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103, Prohability Function of Binomial
Distribution

. ju=P=1
Px:anPx(l—P)n—% - (,\‘=0\1\ ...... . ”)

n is-positive integer

- #This equation is used to determine.the Px value for:a phenomenon occurfing
in a binomial distribution when the probability P of the phenomenon'and the fre-
quency of appearance are known.

Determme the Px value for a die thrown n==6 tlmes W|th the frequency of oceur-
rence of one being x=2 times. (P=1/6)

Operation Display

L Px=nCxXxPXx”xx (1
(8103 w0 R R T
(Recall probablhty functlon of binomial distri- ns o S 0
bution.) : —
6 6 Px=nCxxPxYxx (1
(Enter value for r.) _ x? _ 0.
2. o Px=nCXXPXY¥X (1
(Enter vatue for x.) P? . 0.
16@ Px= anXnyxxti
(Enter value for P.) ~ - Pz = 0200938786
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104.

Probabhility Function of Polsson S
Dlstrlhutlon |

#This equation is usedto determine the Px value for Poisson’s distribution when
the mean and variance (both ) are known:-and:the frequency of eccurrence is
given.

Determine the Px value for Poisson’s distribution when the mean and variance
are p=2 and the frequency of occurrence is x=1.

Operation - Display
| @ 104 F Px:Enyxxg—rfghz/‘
(Resall probability furiction’ of Poisson's p? ‘ 0.
| ;-‘s;buf'on ) | Px=(FXYXXB-F) /_
(Enter value for g} = - x? 0.
— R Px=(PXY xxe—-p)/
(Enter value for x.} Px-027067 0566




105, Probability Functlon of Geometric
Distribution

P.=(1-P)*P

“#This -equation is used to determine the Px value for each appearance X, of a
"~ phenomenon. when the probability P is. known. .

Determine the Px value when P=1/4 and x=2.

Operation ' I ‘' Display
Px=(1-P)XYXXP
Il1o5ﬂp . o -
(Recall probability function of geometric P 0.
distribution. - :
L ) Px={1-RPIXYXXP
e ] ST
(Enter value for P)-. - X o O'.
' | Px={1-P)XYXXP
2 . ) o
(Enter value for x.) Px - 0.140625




106, Probability Function of Hyper-
geometric Distribution
P _ #Cx* n-nChx OéfeéN\OénéN)

CAN, kand x are
nCon ' positive integers

»This equation.is used to. determine-probability when the values for N, n, k, and
x are known.

A total of k =3 defective articlés can be expected within a total of N=40. Deter-
mine the probability of x=1 defective article being found among a sample of ten
articles taken from the 40

Operation Display .

106 i1 | PZ=KCXX (N_:k-_)ig_c;

(Recall probability function of hypergeometric dis- k? 0.
_t;b[%c’”) o PE=k CxX (N-K)C

(Enter value for k.) ' x? 0.
L o Px=kCXX (N=KIC(_

3E%r value for x.) N? 0.
Px=k CxX (N—-Kk) E [_’

| ?E?tglalue for N.) n? 0.
Px=k CxX (N—-Kk) E {_.

gE?tglalue for n.) Px- 04402834
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1Q 7. Probability Function of Exponential

Distribution
yv=Ae™™ x>0 -
y=0 x=g (470

A is inverse of expected vaiue

“#This equation is.used to determine a value for y.in relation to the x value when
the ) value is known.

Determine the value of y when the expected value-is 2()&:1!2) and x is 1. .

Operation

Diéﬁlay '
o Y=AP (=AX)

5107 @ - ] 0
‘(Recall probablhty function of -exponential dis- % 0.
itribution.)

- Y=Ae (=AX)
1 (/ PACG . ‘ , ' T om
. (Enter value for \.) X - 0.
| V=RE (—NX) |

1@ R . om

. (Entervalue for x.) . ¥=-0303265329
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Probability Function of Uniform
Distribution

108.

*This equation is used:to determine the value for the probabihty function of uni-
form distribution when ¢ and:b .are known.

Determine the value for the probability function of uniforin dlstrlbutlon when a=1
and b=12..

Operation Display

= y=1/(b-aJ
t.108- . e
“(Recall probability funchon of umform d|str| b* o O
- bution. : —— - = :
bt v=1/(b-a)
128 N Y o
. (Enter value for b) ar 0.:
" o o v=1/(b-a)
: 1@ L , . - 0w
. (Enter value for a) : Y= 0.09090909 ;
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Normal Dlstrlbutlon (Probahlllty
Density Function)

_x—m)?
202

109.

{o>0)

y:\/27r ae

*This equation is used to determine the value for normial distribution (probability

density function) when the mean value-of the distribution p and variance o*are
given.

Determine the value for x=35 normal distribution (probability density function) -
when ¢=33 and c=4.

Operation ' ' o "~ Display
' Y= (1/(-1'(2]‘[))(0’)
81096 . .
{Recall normal distribution (probablllty density d ‘ 0-
function)) y={1/ (T (2T x3)
4B o R
{Enter value for ¢.) 3 X e 0.
| o y=01/ (2RI xd)
35k _ ., TR -
(Enter value for x.) B 0.
330 y=(1/(J(2n) xd?1
EXE | -
{Enter value for u.) y=-0.088016331
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110, Normal Probability Function
P(x):%—nf:e‘%?dr (05 r 1% 10)
(x)_ J— flxi 2 ‘

(Hastings’ best estimate formuia.)

*This equation is used to determine the normal probability function P {x), Q{x) when
a value for x is known.
eSince this is an approximation formula precision may be quesﬂonabie

Determine the normal probability function P(x) and Q(x) when x=3.

Operation Display

| P @lx) .
8110w _ e
(Recall normal probability function.) x? 0.

' : P{x)
g o R0
-(Enter value for x) = . . L= 0589996363
& P(x) Eltx)
Px - 1349968527 03
o P(x) R(x)
‘ R@x-0498650031
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111. Deviation

y.‘=%><10+50 " (6>0)

_ xais mean, ¢ is standard deviation

«This equation is used to determine the deviation when the mean and standard'
deviation-are known.

Determine the deviation from x=65.1 when the mean is x- = 63.8 and_the'-stan-
dard deviation is 0=4.2.

3

Op-erati'on - | Displéy‘

o y=(x=xA)X18/d+_
@91 1160 : ;
(Recall deviation.) ’ x - 0.
Lo v={Xx—-xRIX10/d+
_65.1' . . ] , pa
-(Enter value for x.) . : xAs 0
;638[j*t | y=(x-xRIX18/d+
i(Ent.er valué__f_or xa.) . d? 0. o

- A V=(x—-xAIX1@/d+

4.2 ST e -
(Enter value for ¢.) . y=- 53.0852381
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112. Tension and Compressinn

A:%E (E.o.¢>0)

¢ is vertical stress, ¢ is original length, E is Young’s:modulus

*This equation.is used to determine the stretch or compression when the vertical
stress, Young’'s modufus and the original length of the material are known. The

vertical stress is o=~ for vertical load W and A is the original cross sectional
area of the material.

Determine the stretch or compression volume when length /=420mm, vertical
stress 0=4.0. kgflmm and Young's modulus E=1.8x 10“ kgflmm

Operati'on Display . -
;112 | N=dl/E .
(Recall tension and compression.) d ?‘ 0. .
4@ 7. AN=d1l/E .
' (Enter value for o.) 17 . 0 .
: 420@ | A=d1/E ]
(Enter value for &) E? 0.
] 8@ A A=d1l/E .
(Enter value for E.) H=0.093333333
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113. Shearing Stress (1)

(AP >0)

P is shear load;, A is.cross sectional area receiving the shear - -

. #This equation is used to determine the shearing stress when the: shear Ioad and
: cross sectional area receiving the shear are known..

Determine the shearing stress when the shear load is P = 90kg and the Cross sec-
tional area receivmg the shear is A =16mm-.

Operaiion ' ' Display

z=P/A _
811 3w . e
(Recall shearing stress (1).) =K 0]
90 z=P/A
Te]G3 . : a .
(Enter value for P.) _ A? 0.
: 6 z=P/A o
_OIEXE - g
“(Enter value for Ay T= 5625
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T14. shearing Stress (2)

r=0Gy (G.ry>0)

G is transversability ‘coefficient, + is shearing strain

*This equation is used to determine the shearing stress when the transversabmty
coefficient and the shearing strain are known.

Determine the shearing stress when the shearlng straln is.y=0.0007 and the trans-
versability coefficient is G=1.1x10* kgf/mm?.

Operation . Display
s Z=G7
‘ 11 4 e
(Recall shearing stress (2).) G? . 0
o . =67
1.1 4[exg) , 3 o-
(Enter value for Gy T 0.
3 - =67 .
0.0007 [exg EEN.
{Enter value for v.) T= 1T
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115. Enthalpy

Z*Z£+T (. P .o J>0)

u is internal energy, P is pressure, v is volume, J is mechanical equiva-
lent of heat

s This equation is used to determine enthalpy when the internal energy, pressure
and volume are known. .

Determine enthalpy when the internal energy u = 1-cal, pressure P 1atm (101.3
N/m?), and volume v=11.2¢ Note that J=4.19 J/cal.

" Operation - Display

@115 1=L;I+PV/J e
"(Recall enthalpy.) u: 0.
1'1'@ ' 1=U+Pv/J -
{Enter value for u.) P? 0.
oram P=UPU/T
- (Enter value for P.) ‘ Vv? 0.
11 260 i=u+Pv/J .
{Enter value for v.) J? 0.
4.19059 1=U+Pv/J .
{(Enter value for 1.) i- 271778043
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T16. Efficiency of Camot’s Cycle (1) »

(Qi=0)

@ is volume of heat

*This equation is used to determing efficiency of Carnot’s cycle when the low tem-
perature heat'volume and high temperature heat volume ‘are known. '~

Determine the efficiency of Carnot's cycle when low temperature heat source
Q2 =250 Kcal/h and high temperature heat source Q; = 1400 Keal/h:-

‘Operation . ... Display
i | 7=(R1-82) /81
8116 . .
. (Recall efficiency of Carnot’s cycle (1).) 21 P ey 0
- | 2= (R1-02) /@1
" 1400(Ex o »
(Enter value for Q,.) . Be R - 0.
I 2= (Q1-02) /01
250 . . SR
(Enter value for Q)" 2-0821428571
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117/. Etficiency of Camot’s Cycle (2)

_Thi—T
7 T,
T is temperature

(T:=0)

*This equation is used to determine efficiency of Carnot’s cycle when the low tem-
perature heat source and high temperature heat source are known.

.Determine the efficiency of Carnot’s cycle when. T, =273.15K (freezing pomt of
water) and T, =2373.15K (boiling point of water).

Operation Display
S 2=(T1-T2)}/T1
(117 @ ) o
{Recall efficiency of Carnot’s cycle (2).) 1 T’ - 00
2=(T1-T2) /T1
373.156 , .
_ (Enter value for T..) Ta2? J : 0.
“héFétj; - Z2=(T1-T2)/T1
v 2731 ‘ . B
 (Enter value for T} 2-0267988744
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118 Bernoulli’s Theorem (1)

{ P + satZ= Constant}
zg

Ps =P1+7’ 2;?)2 +Zl_zz) {(v.P.y.Z2>0)

Pis pressure v is specific weight, v is flow velocity, Z is helght g is
gravitational velocity.

*This equation is used to determine pressure at two points for an inviscid fluid
when the flow velocity and location (height) of two points, the pressure at one
point, and the specific weight are known.

Determine the pressure at POINT 2 for water (specific weight y = 1000 kgf/m’) with
a pressure P=3000 kgf/m* and flow velocity vi=6 m/s at POINT 1 (height .
Z;=4m), and flow velocity v:=5 m/s at POINT 2 (height Z;=2m).

Operation Display
ﬂi1187 P/T+v2/2‘9+2=[§|3_’.
(Recall Bernoulli's theorem (1).) P17 0.
30005 P/T+VE/29+Z:l§D_
(Enter value for P,.} vi? 0.

6 PrrY+ves29+2=Co_
_{Enter value for v..) ve? 0.

& B P/Y+VE/2‘3+Z=[§D_
(Enter value for v,.) T? 0.
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1000 B
(Enter value for +.)

4 &

(Enter value for Z,.)

2 (et

(Enter value for Z,.)

— 00—

Psry+ves29+2=C0

Z1°? 0.
Psrr+ves29+72=C0
Z227? 0.

P/T+v2x29+2=go;
P2-5560843917




=119, Bernoulli’s Theorem (2)

P2t _ '
=+ == 7 = Constant
v ozg T ‘

.02:\/2_g_§£_1};£2_)+ U1z+2g(21—22) (0 B,y Z>0)

P is pressure, y is specific weight, v is flow velocity, Z is height, gis .
gravitational velocity"

*This equation is used to determine flow velocity at two points far an inviscid fluid
when the pressure and location (height) of two points, the flow velocity at one
point, and the specific weight are known.

Determine the flow velocity at POINT 2 for water (specific weight v=1000 kgf/m?)
with a pressure P, = 4000 kgf/m® and flow velocity v; =5 m/s at POINT 1 (height
Z,=6m), and pressure P:=4200 kgf/m* at POINT 2 (height Z,=5m).

Operation _ Display '
@119 p/T,+V3/2'El+2:Em:D_’ '
(Recall Bernoulli's thecrem (2).) - P17 0.
4000 P/Y+v2/23+2=Co_ |
(Enter value for P1.) , pa? 0.
42000 P/Y+ves23+2=C0_
(Enter value for P3.) 7 T? 0.
1000 Pry+ves29+7=Co_
(Enter value for ~.) vi? 0.




P/Y+V2/23+2Z=C0_
(5Er value for v,.) 217 - 0.
P/T+VE/29+Z:ED~
?E%i]r value for Z,.) : 227 - 0.
' . . _: N P/T+v2/29+2 Co
e valuo for ) ve-6378921539
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120. Beroulli’s Theorem (3)
| [%* ;T.;‘F Z %C’onstant]

Zz;Pl“Pz

2
(2 —
24 1 U2
7 - 28
Pis pressure v is specific weight, v is flow velocny, Zis helght gis
gravitational ve100|ty

+7Z, (. PopZ>0)

*This equatibn is used to determine the position of POINT 2 for an inviscid fluid
when the pressure and flow velocity of two points, the position (height) at one
point, and the specific weight are known. : ‘

Determine the position at POINT 2 for a liquid (specific weight y=1000 kgffm?)
with a pressure P, =20,000 kgf/m? and flow velocity v; = 1.6 m/s at POINT 1 (height
Z,=5m), and pressure P»=21,790 kgffm?* and flow velocity vo=2.6 m/s at POINT 2.

Operation Display
@ 1 2063 Ps/Y+ves29+2=Co_
(Recall Bernoulli’s theorem (3).) P17 .0
20000Ed Psr+ves29+2=C0
(Enter value for P,.) Pa2? 0.
2179060 P/T+VE/29+Z=EE:D_~
(Enter value for Pa.) T? 0.
1000 ED Psry+ves29+2=C0_
(Enter value for ~.) v1? 0.
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P/Y+VE/29+Z=§0_

&ﬁg%%BMrw) | | va? 0.

. ‘ P/T+VE/29+Z=ED‘
(zliﬁeicxff]alue for v,.) : 217 0.
o N Pry+ves29+2z= Co_
vl 01 7.) | za- 2995859595




121. Equation of Continuity (1)

Arvip1= Asva02= Constant - (A2, 02>0) _
A,.and A; are cross sectional areas of ducts v, and v: are flow veloci-

ties, o, and p; are densities of- I|qu1ds

*This.equation is-used.to determine the. flow velocity of a liquid at a point when
the cross sectional area of a duct and the density of the |IqUId are known and
the weight flow is constant.

Determine the flow velocity when the cross sectional area.of a ductis A, = 0.09m?,
if the velocity is vi=0.4m/s when the areais A =0. 04m?, and densﬂy of the I|
quid is p1=p2= 1g!cm

Operation Display
'E121- AiviPi= PlavaPa
FMLA) B -
(Recall equation of contlnulty 1. A1? Q0.
0.04[@ S AiviPi= FlavaPa
(E.nter value for Ay} o V17 0.
04@- e AiviPi=AzvzPe=
(E.nter value for v..) _ ' P17 0.
& A1viPi= RavaPe:
- (Enter value for p1) . A27? . 0.
'O-O.é@ L A1viPi1=RavaPa=
(Enter value for Az) e pa? 0.
1@ R . AiviP1I=RavePe=
(Enter value forpz) I _' ve=01777777717
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122. Equation of Continuity (2)

Arv1p1=Asv202=Constant  (v:%0, 02>0)

A, and A; are cross sectional areas of ducts, v, and v» are flow velom-
tles o1 and o2 are denSItles of liquids - :

*This equation is used to determine the cross sectional area of a duct when the
flow velocity of a liquid at a ‘point and the density of the liquid are known and
the weight flow is constant. -

Detertiine the cross sectional area of a duct when the flow’ veiomty is v2 = 3.5 m/s,
if the velocity is v; = 2.5m/s when the area'is A; =0.12m? and density of the li- .
quid is p;= p,=1gicm®.

Opera_ltion Display
| A1viP1=AR2vaPe=
. 1 22 m . " ) m -
(Recall equatlon of continuity (2).) A1.° 0.
AilviPi=R2vePe=
0.1 2 @ o o o] -
(Enter value for A,.) : vi- 0.
R " A1ViPi=A2vaPe=
2.5 . , a8 -
{Enter value for v,.) P17 : : 0. .
R ' ' A1viPi=RavazPa=
1 . : i
(Enter value forp,.) _ ve? 0.
- Ai1viPi=Az2v2P2=
3.5 B o ) o
. {Enter value for v,.} Pe? . : 0.
1[] - ' ALviPi-A2vapas
{Enter vélue forpsy = - Az -008571 428‘55;_,
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12 3. Module (1)

,&m&_ﬁ]
[M_Zl _Zz_ e

(D,.Z>0, and are imege'rs)

D is pitch diameter of a gear, Z is number of teeth on the gear

+This equation is used to determine the module when the. pltch diameter.of a gear
and the number of teeth on the gear are known.

Determine the module .for a gear with Z=24 teeth and a pitch diameter of
D=36mm. .

| Oberétibﬁ | ‘ Display
, | M=D/Z .
2123 R o
(Recall Module (1).) | D 0.
36 ' M=D/2
(Enter value for D.} 27 0.
M=D,2
24 (e @
(Enter value for Z.) M= 15
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124. Module (2)

P is pitch of a gear

«This equation is used to determine the-module when the pitch-of a gear is known.

Determine the module for a gear with a pitch of P =6mm.

Operation : Display
‘ L M=P/1 ]
Egaﬁ.né @) p? 0.
M=P/1 .
?Elgitit]ervalue for P.) o M=1_909859317
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125, Module (3)

_Di D P

{M_ ZI - Zz N FT}

D :D1zz (D1\Z|\Zg>0 )
2 7z ' Z, and Z are integers

D, is pitch diameter of driving gear, D, is pitch diameter-of .
driven gear, Z: is number of teeth on driving.gear, Z; is num-
ber of teeth on driven gear

«This equation is used to determine the pitch diameter of the driven gear when
the driving gear’s pitch diameter and number of teeth are known and the driven
gear's number of teeth are known.

Determine the pifbh diameter of a driven.gear when the pitch‘diarﬁeter of the driv-
ing gear is D, =15mm, the number of teeth is Z, =32, and the number of teeth
on the driven gear is Z, = 46. o ‘

'Olperation : Display

EE125- Da:ljiz.a/zi'_
"{Recall Module (3).). -« D17 0.
- De=D1Z2,21
.15[@ o . B |

{Enter value for D,.) 2e? 0.

Dea=0N12Z2/21
46 (0 o
(Enter value for Z,.) 217 0.
De=D12Z22/21
32 (ex) a
(Enter value for Z,.) Oez- 215625
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126. Module (4)

(P, Z=0, and are integers)

P is pitch of a gear, Z is number of teeth on the gear

+This equation is used to determine the pitch diameter of a gear when its pitch
and number of teeth on the gear are known.

Determine the pitch diameter for a gear with Z = 84 teeth and a pitch of P= 2.22mm. '

Operation _ . _ Display
D=PZ/TM
B 126 B
(Recall Module (4).) P? - 0
- | D=PZ/T

2.22 fixg o " w
(Enter value for P.) 27 . 70.

: D=PZ/T :
gapy _ o
{Enter value for Z.} B-5935842758
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127. Reynold’s Number

R=>%£
. 4

(y#b)

u is flow \'fe'locity; ¢is inside diameteér of duct, v is kinematic viscosity

*This equation is used to determine the Reynold’s number when the velocity, duct
~inner diameter, and kinematic \nscosnty are known for a. [|qwd flowing through
. aduct. * : :

Petermine the Reynold's number for Jiquid flowing at velocity #=0.3 m/s through
a duct with an inner diameter {=80mm when the kinematic VISCOSIty of the llquld
is v=1.004 x 10~ *m?%/s.

Operation . Display
o ‘ R=ul/V
M127 6w A -y
(Recall Reynold’s number.) u- -0
: R=ul v
0.3 - ‘ R e
{(Enter value for .} ~ . - 17 0.
R=ul v
80 38 o
(Enter value for2) : .- v? 0.
o R=ulsv
- 1.004 ) 6 BF - n
- (Enter value for v) R-23904.38247
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128, Calculations Using a Stadia

S=K¥cos? e+ C cos ¢ (Horizontal distance)

h= %K! sin 2a + C sin @ (Difference in Elevation) (0 =a=90° )

7 K. C>0
K and C are stadia constants, « is angle of elevation

- *This equation is used to determine the horizontal distance from the transit to the
leveling rod by reading the angle of elevation when a transit is used to read the
length of the leveling rod between the upper and lower stadia lines.

- Determine the horizontal distance between two points and the elevation differ-
-ence between thé transit point and leveling rod when the length on the leveling
rod between the upper and lower stadia lines is £=0.865m, and the etevation differ-
ence is o= +4. Note that K=100 and C=0.

Operation - ' Display

. BXE) (D " -

BRI (egreo) S=K1(CLDS Q) 2+C

8128 ) ) o~

' (Recall calculations using a stadia.) K*? 0_-

o =K1 (COS a)2+4C

- 100 o - " oo

i (Enter value for K.) ; : 1° By 0.

L L S5=K1(coSs a)2+C

;. 0.865 [g , , @ -

: (Enter value for £.) S as .. ’ 7 0.

. - SR S=K1(cos q)2+C
4 @ R B -
(Enter value for «.) ' C~ 0.

5=K1 (C.DS ade +C
O &g
(Enter value for C.} . 5:=86. 07909397
h=(1/2)K1s1n 2
EXE
h-6.01923661 7
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Appendix A | Keys and Indicators

W General Guide

mr
s @

® © é@ @) @@é@

@ i ) O, N B e
slale ]} LEcae
(0] (-] ) iy [Exg-{—@ {0 (=) {exe] () [Exe)-
e e B M " I
fx-1000F ® fx-5000F ®

(1) Shift key () Mode key

(2 Power switch Function keys

(@ Number keys (@ Delete key

@ Display (9 All clear key

(&) Contrast dial (D Arithmetic operation keys

(6) Cursor/Replay keys (i Execute key

(3 Formula key
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W Display

Upper dot display

P A I B R
= o o Fix - "B 7 e—Indicators
e AT QI T I .
DR I A A T B Cd o Lower display

-Upper dot display -

*The upper dot.display. is used for calcuiations and formulas.

*The number zero is shown on the dlsplay with-a dlagonal line to.differentiate
it from the letter “O”.

*The blinking line in the upper dot dlsplay is called the cursor’” and it shows you
where a character will appear when you.input something.

«The symbols “«=" and “=»" tell you when the currently displayed formula or value
is so large that it runs off the left or right of the display. :

-Indlcators

G (&) key was pressed

WMo g key was pressed.

@ ... 0 key was pressed.

X &) was pressed.

hyp ... [w key was pressed (fx-SOOOF)

WRT ...... Indicates WRT mode.

PCL........ “Indicates PCL mode. o

&m.......... Appears when the calculatlon is stopped for a resuit drsplay
LR.......... Indicates LR mode :

Indicates SD mode..

Indicates number of decrmal places specified.

Indicates number of significant digits specified.

Indicates degrees specified for unit of angular measurement.
Indicates radians specified for unit of angular measurement.
Indicates grads specified for unit of angular measurement.

*Lower display

*The' lower display is used to show calculdfion results, varrable input; -and the
values assigned to variables.

*This display also shows the number of steps remammg in memory when you
are storing a user formula. '

*The * «€".indicator on the left of the display tells-you that other caiculation restilts

. follow, and can be displayed by pressing the g key again. :

@ Power switch
Slide the switch up to turn power ON and down to turn power OFF.
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B Key Operations and Their Functions

Key Operation " " Application
SHIFT S o Input of functions marked in brown above the input keys.
IR Input of upper case alphabetic characters and symbols

marked in réd at the lower right of the keys.

2 Lock Lock for continuous input of multiple alphabetrc
SHIFE) (acpan characters. .
RO Unlocks continuous’ rnput . of multrple alphabetrc
: ‘ ~ ..+ i characters. - .
Proz Executes a user formula when pressed before a user for-
" mula memory name: entry ‘
1K Loe . . .
[SHIFT T lnput_ or recalll of 'constant memories,
| Encloses messagee in quotation marks,
Moves cursor to the left. Hold down for hlgh speed_
- : movement. :
Moves cursor to the rlght Hold down for hlgh speed
‘ movement.
Locates cursor at end of carculation formula or value when
ExE ' & is used for input. N .
@ Locates cursor at begmnrng of calculatron formula or value
) _ ‘when B is used for rnput o
toox ' | Displays formuta on upper dot dlsplay dunng |nput of
SHIFT values for variables in formuia calculations.” .
NS ', .| Enters insert mode for insertion of characters or funcnons
SHIFY ﬂ .| within a calculation for formuia. B ) :
“+ . J.Used in combrnation wrth other keys for a variety of-
o _ | functions. . . : : -
) SRR For manual calculatlons and executlon of formulas stored
I_IJ in memory,
[Z] . .-, | WRT.mode for writing and checking. of user form_u_l'a:s;-
fmoog(3) .. . . |-PCL mode. for clearing of user formulas, from-memory.
[mog{4)Eg - . . . | Changes unit of angular, measurement to.degrees. . -
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Key Operation

Application

fo08) (5] e

Changes unit of angular measurement to radians. -

fwone) (6 ) (Bxe)

Changes unit of angular measurement to grads.

g (71 1 (g -

Sets number of decimal places as 0~ 9.
*n=0~9 (integer)

frood (8] 12 [Bxe)

- Sets number of significant digits as 1~ 10.

*n=0~9 (integer)

frood) (9 B

Cancels number:of demmal places or.number of S|gn|ﬁ-
cant digits specification;

(5] + |

COMP mode for arithmetic or scientific calculations.

- _Blnaryloctal!demmallhexademmal conversions and calcu-

lations.

“SD'mode'f'or SIanHafd deviation calculations.

(rce) 04

LR mode for regression calculations.

() (08 ()

Specifies degrees as unit for input value

(D) 00 (5 -

Specifies radians. ag unit for input value.

[t fuote] (€]

Specifies grads-as. unit for input vaiue.

&J

Inputs a colon to connect two calculations |nto a smgle
calclilation; '

@ (D

Inputs & 4 " to connect two calculations into a single cal-
culation. : e

RETITI

il

- Input of lower case alphabetic characters marked i |n red

at the lower right of the keys.

69 (FG)

Converts values to equivalent engineering units by shift-

ing the decimal place to the left or right and adjusting the
expenent display. (10°=K, 10°=M, 10°=G, 103:m
107%=p, 10-°=n, 10-2=p).

Nat

| In the Base-n mod_e, inputs NOT for Iogical operations.

. SHIFT @ e
por]

|Inputs' XOR in the Base-i mode.
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Key Operation

Application

REEX

WP @

Input of Greek characters marked in red at the upper right
of the keys.

Returns the square root of the following value.
D. [Exg) 'Spééifies_ decimal calculations in the base-n mode.- .
v Specifies the next value. |nput is decimal value in the
d] base-n mode.. :
o E Input of upper case characters marked in red at the Iower
L5 right of the keys as suffixes.
Returns the square of the previously entered value.:.-
_, Abs - . '
1 Returns the absolute value of the following value.
Specifies the next. value |nput is hexadecimal value in the
h base-n mode. -
Specifies hexadecimal calculations in the base-n mode.
£ Input of lower case characters marked in red at the Iower
right of the keys as suffixes.
Returris the common:logarithm of the following value. .
10* .
Makes: following value exponent of. 10,
i Specifies binary calculatlons in the base-n mode.
- Spegcifies the next vatue input is binary value in the base-
(b n mode. . !
@ . Specifies: following numeric input is for small numbers
i used for suffixes.

TR

. Returns the 'natur_al'_logérithm of the following value.

B fim

Makes followihg-vélue exponent of e.

Specifies octal ¢alculations in the base-n mode.

il

Specifies the next value input is octal value in the base-n
mode.

CONST

ALPHA ()

Input of constants marked in red at the upper left of the
keys.
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Key Operation B

Application -

Rl

Returns reciprocal of previously entered value.

B

’Inputs"'heXadecimal‘\ialu'e ‘Ain the base-n mode.

Returns factorial-of previously entered value.
*With the fx-5000F, press B 7 .

.Used to input sexagesimal value as degrees, mlnutesj

seconds (ex. 78°45’ 12”—»78.45- B 125).

(HIgHRIE

" Inputs hexade_clmall va!ue B in base-n mode.

iB
Displays decimal value in degree/minute/second format.
:;5"-‘ , Inputs hexadecimal value C in base- mode.

(o) sin) -

[

Returne the hyperbolic sine (sinh) of the following value. '

- (hye) s

_ Returns the hyperbolic cosine (cosh) of the following value.. |

Returns the hyperbol:c tangent (tanh) of the followang
valle. : .

E

Returns the inverse hyperbolic sine (sinh-'} of the follow—

.ing. value..

Returns the inverse hyperbollc cosme {cosh- )of the foI-- :

Towing value.-

Returns the inverse hyperbohc tangent (tanh '} of the foI-
lowing value, . ‘

i

() (o) fta

Returns the sine of the following value.

°g| @

Inputs the hexadecimal value D in the base-n mode.

sin!

@] Fle;u'rns the arc _sine_ (lsir_li'l) of the 'following value.
Returns the c_eeine_of_ th_e..fol.lovv;vi.ng velue.

;I-nputs the hexadecimal .yalue E in fhe base-n mbde,-
SHIFT i heturﬁs the"a.rc cosine (cos") of the followieg value,
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~ Key Operation -

Appllcatlon

- Returns the tangent of the following vaiue.

Inputs the-hexadecimal value F in the base-n mode.

INGIRER

-

I

3
L

w
x
=
—

_Ftetur'ns_ttie"arctang’ent (tan~") of the following value.

tan
=) Enters the foIIowing value as negative.
Returns the negative of the following value in the base-n
‘mode. Negatives are expressed as twos' complements in
. ‘the base-n mode.
SHIFT) (5 Inputs equal sign (=).

Indicates that a calculation result is to be stored.in the
memory indicated by the foliowing specification.

fhputs a “J " to connect two calculations into a singie:cal-
culation. :

5

Inputs an open parentheses into a formula.

(5]
=
=

=

: -

-

Inputs a comma to separate arguments in statlstlcal cal-
culations: :

P

Inputs a closed parentheses into a formuta. -

@ 5

Inputs a sem:colon to separate arguments in stat|st|cal gal-
culat|ons

X@xn Returns x (any value)to the nth (positive integen); power
t poe - :
_ xy Fteturns x (any value) to the »th (any value) power,
; Inputs Iogieal AND.in the base-n mode.
| Clears a specific data in the SD and LR modes.
xBy Returns x root of y.
‘ ‘ 'BeturnS'cube r00tr-of- folletﬂting Vvalue. B
‘I In the-SD and LR modés, inputs data.
. |pT
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Key Operation '

Application

o Inputs ¥ in thé SD and LR modes.
o ‘Inputs logical OR in thie base-n mode. ' -

ar

@@El

Used for input:of numbers and the decimal point

@il

'| Rounds the irternal value to the number of decimal’ places

specified by [ (@ or number of sngnrflcant digits spe0|—
fied by (= (&),

SHlg]

Generates a pseudorandorn number between 0.000 and
0. 999 \

@R (N

Fteturne the mean of xdata in the SD or LR mode

Returns the sum of squares of x-data in the SD or LFt
mode. )

) g )68
COnST o

[ i) (1)

Speed of light in vacuuh’l ().

B

Returns the populatlon standard deviation ofx datain the
3D or LR mode

e D6

Heturne the sum-of x-data in the 8D or |.R _mode_._ .

[CONST] 1h

-@@

Planck’s constant (h)

& (369

Returns the sample. standard de\nahon of x-data in the SD
or LR mode. :

-mm-l@

LiH

Returns the number of'data in the SD or LH.mOde.' h

-[E]-

Gravitational constant (G)

&R P

-_Bet'tjjrn's the mean of y-data in the LR mode.

| T e A
B (rrog) (&) B

Returns the sum of squares of y-data in the LR mode.

Elementary eharge (e)

@) (5) e

Returns the population standard deviation of y-data in the
LR mode.

IK
1) (o) (B) B0

Returns the sum of y-data in the LR mode.

&8 ] (%)

Electron rest mass (m1e)
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Key Operation

Application

& (&)

Returns the sample standard deviation of y-data in the LR
made.’

IK
R o) () )

Returns the sum of products of x and y-data in the: LR

“mode.

08 1a] (6)

Atomic mass unit ()

Returns constant term of regression formula (A) in the LR
mode. }

(I

Avogadro constan_t _(NA)

=R

-Returns regression coefficiént (B) in the LR mo.de_.'

Ik
@;'

* Boltzman constant (k)

Returns correlation coefficient (ryin the LR rhode;'. o

'-“ﬁ

Molar volume of ideal gas at s.t.p. (Vm)

EXP) Enters the 'fc')l'lowih'g value as an exponent.
T
" {SHIFT] Inputs p|
TR Deletes the character or function at the current Iocatlon
= e of the cursor. . Pt
: Mel Clears. the contents of all user formulas |n the PCL
‘ SHIFT mode. . .

| ) &

Clears the contents of the constant memorles

ke

Clears aII formulas and values from the dlsplay Clears

_any error messages, and turns power back.en after actl—
“Vation ‘of the ‘auto power OFF function. : .
“Clears the contents of a specmc user formuia in the PCL :
domode. e = . ; T

Cleer_s_ the cbhtehts of the statistical memaries. _' -
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Key Operation

Application

Inpﬁts multiplidation sign.

Returns the estimated value of x'in the. LR mode;

Ji-

Permittivity of vacuum (eo) -

inputs division sign. -

# N EEE
B x|

Returns the estimated vailueof y in the LR mode.

=
-
——
=

58"
|

Permeability of vacuum (uo)

Inputs addition sign.

28 .
+ e o

Acceleration of free fall (g)

Inputs subtraction sign.

EILIENE]

16

Molar gas constant (R)

.__ﬂ
=] .
—
= :

Press followmg |nput of a number to recall the bunlt -in for-

| mula which corresponds to the number, or press while a
| built-in formula is displayed to move to the next built-in
formula, . 7 , :
SHIFT) VR Press while a buﬂt—m formula is displayed to move to the

previous built-in formula..

Press to obtain the result of the currently dlsplayed for- [
mula or calcuiation, or.to tnput data. - -

- Ans
HIFT|.

HERRE
B

Hecall_s the_current contents»of—'the answer rnerhqry..
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“Appendix B | What to Do When an Error Occurs

An error is generated when you make some m|stake in operation of the calcula-
tor, or when you try to execute a user formula which is not written carrectly, You

will see a message appear on the d|spiay when an error occurs, somethmg hkef

the example illustrated below.

—— Error type

S . ..4‘8_

I—»P@ sSyn ERR}EIRJ+

Formula memory name

Press the (& or [ key to locate the error and ma

o Step number where error

was generated. -

ke the reqwred correctnons

The steps you take to correct the sntuatlon depend on the type of error generated

*Error Message Table

Countermeasures

«Calcilation is outside of the
range aliowed for a funchon'
being used.

+|llegal mathemat:cal opera-
tion (such as leISlOn by

Message -Meaning .
Syn ERROR Mistake irrthe format used for | Correct the mistake.
(Syntax Error) the formuia. ‘ - o
Ma ERROR .| =Calculation resuilt is outside | Check number value inputs to
{Mathematical Error) | allowable range for the cal- | be sure they are within the
culator ‘ allowabte range. Be sure.to

check memory contents when
" memories are used.in the cal-
culation.

the operation stack.

| zero). .
Stk ERROR Calculation exceeds the ca- | Simplify to keep calculations
(Stack Error) - ’ pacity of the nurheric stack or | within eight levels for the nu-

-meric stack and 20 levels for
the operation stack. Try break-
ing complex calculations down
into two or more parts.

Mem ERROR More than 17 different varia-

Divide the formula so that each

{Memory Error) bles used in a single formula.

part has 16 or fewer variables.
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Appendix C 'Te‘chnical Reference

This reference includes; technlcal mforma’non concernmg maximum mput capam- -
ties, stacks, and specifications.
M Order of Operations

This calculator uses true algebraic logic to perform calculations in the following
sequence.

(D Scientific functions which require input of a value precedmg the function
2, Lx, %, e n

(Z) Powers/roots
e

@ Abbrewated multlpllcatnon format in front of p| memory name or parentheses,
27, 4A, etc.. e e

@) Scientific functions which require input of 4 value after the function
v, ¥, log, 10%, In, &%, sin, cos, tan, sin™', cos™', tan™, :
sinh, cosh, tanh, sinh™, cosh™, tanh™, (—), Abs,
h, d, b, o, Neg, Not - |

(&) Abbreviated multiplication format in front of scientific functions which require |
input of a value preceding the function

3sin5, 6+ 7, 2sin30cos60, etc.
@ Multiplication and division

X, +
(@ Addition and subtraction

+, —

Logical AND
(® Logical OR and XOR
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sCalculations which contain a series of operatlons which are of the same priority
are performed from left to right. '

*Compound functions are performed from right to left.

*Anything contained-in parentheses receives highest priority. -

243X (log sin2n’raq+6.8) =22.07101691
@
@

kel

W About Stacks

This calculator assigns a block of memory for stacks, which’ temporanly store low
priority numeric values and commands. The numeric stack has eight levels, while
the operation stack has 20 levels. A Stk ERROR appears on the d|sp|ay whenever
your calculation: exceeds. the. capacity of one of the stacks.

IX( (3+4X (5+4) +3) +5) +8=
Numeric Stack " ‘Operation Stack”
® | 2 ol x|
@ | 3 2|
@ 4 3|«
“ @l s @+
& | 4 %
a8 (] .
+
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eNote that calculations are performed according-to the order of operations
described above, and not according to their relative position in the stack. Once

“an operation is performed, it is cleared from the stack.

‘B Maximum Value Sizes

You can enter values with up to 10 digits‘for the mantissa and 2 digits for the ex-
ponent. Internal intermediate results are handled with a mantissa up to 12.digits
long, and a 2-digit exponent, but results are displayed in the 10-digit mantissa/

2-digit exponent format. Calculation results of 10".(10-billion) or greater or less
than 102 (0.01) are automatically- displayed in expenential form.

123456789 X 8638=

12345678989638@;_. L f 1 1898765322 |

Mantissa  Exponent

- Display Register

The display register stores the latest displayed value, and redisplays the value
in a new format when the following commands are executed.

‘Mol Hex Dec Bin Oct ~  Deg Rad
Gra Fix Sci Norm Rnd Scl

‘This mades it easy to confirm that the above commands prbduce the desired resulf.

;! Number of Input Characte'r_s.! |

This unit features a 79-step area for calculation. .
‘One function comprises one step. Each press of numerals, £3, &, E3, and & com-
prises one step. Though such operations as require two key operations,
they actually comprise only one function and, therefore, only one step. '
‘You can confirm these steps using the cursor. With each press of the [& or
key the cursor is moved one step. R o
Input characters are limited to 79:steps. Usually the cursor is represented by a
blinking-*--, but.once the 73rd step is reached the cursor changes to a-blinking
“m ", |fthe “ @ " appears during a calculation, the calculation should be divided
at some point and performed in two parts.
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N How to Count User Formula Steps -

The memory capacity of this calculator is counted in formula steps. You can input
up to 675 formula steps in total for all of the user formulas to store. Each step
is represented by all of the characters which appear on the display for a key oper-
ation, whether the key operation involves one key or more than one key. The
following sample display ilrust(atgs a typical step count.

N=sinN 1/5in r_ |
©® ® @ ® o |
7th step

N Input Ranges of Scientific Func'tions

" Function name Input range - -

sinx, cosx, tanx | |x| < 9000000000° (50000000 x, 1 X 10'° gra)

sin!x, cos'x x| =1
tan~! x |x| < 10100
. e¥

sinhx, coshx

— 1079 <.x < 230, 2585092
x = 230. 2585092 "

tanh x |x) < 10100

sinh™!x “xl < 5 %109
coshlx 1Sx<EX100

tanh™! x lx] <1

logx, Inx 1 X107% < x < 2100

10% ~10°< x < 100

Jx .' _ 0= x <0

.x—l (%) |%] <-..101Q0: P e G e
Ve o | < 10100

T 0 = x 69 {x=integer)
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¥y (F)

Binary

Octal

Hexadecimal

Decimal— Sexagesimal

Statistical calculations

XS0 TX10M <y log x < 100, =0 ° y>0

x<0y=wnor (n=Integer)

L
2;’z+1
—1x10'9% < y logl|x| < 100
y>0ix¥0, —1><10[°°<ﬁ10gy<100 y=01x2>0,
¥y<0:ix=2n+1or ;(ndc:o, n =integer)

—1 %100« *log[y \ <100

y111111111l 2x =0

(=Y 1111111111 =z ¢ = 1000000000
)

3TTTTITT7T2x20

(+

+

{
A=Y TTIITTITIT zrz 4’000000‘000
(+ .

JTFFFFFFF 2z x =0
(=) FFFFFFFF = x z 80000000

|x| < 2777777777 Higher order digits given display pricti-
ty for values exceeding 8 digits in length.

[x] < 10%°, |v] < 10%°, x| < 1010

*Generally, preC|S|on for a result is +1 at the 10th d|g|t

*Errors may be cumulatwe for sequential internal calculatlons W|th such functlonS‘

as x', x', x!, ¥x.

eIn tanx |x|x90° % (2n+1), 1x|#%rad><(2n+1), |x| =100gra (2n+1).

= integer.

eErrors are cumulative with sinhx and tanhx when x=0.
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‘H Formulas Used for Statistical Calculations
The following formutas are used internally by the calculator for the operations noted.

*Standard Deviation

/_E} (x—1)? /Z = 0¥ n
On= [* = -

Using all data of a finite population to determine the standard deviation for t'he
entire population. ‘

: 5 _‘/!_{é“,l(x,:i)2 _\/212-—(255)2/1@
! n—1 n—1

USlng sample data for a population to determine the standard dewatlon for the
entire population.

-Mean D
. EBxe Zrx
=kl

n ]
*Regression ' -

Regression formula: y = A+ Bx.
Constant term A and regressmn coeffucnent B are calculated usmg the followmg
forrulas. . . : . . .

Regression coefﬂment of regressuon formula

_ mEZxy— _S1 2y
wEri—(3rx)?

Constant term of regression formula -
A= ?y-B'Ex
K4
Estimated values £ and J are calculated using the regression formula.
The correlation coefficient r for input data is calculated using the following formula.

WEXY—ZX Y
J{n Sxt- (Bx)?) Zy®- (Ey)*)
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Specifications

Basic computation functions:.

Built-in functions: -

Statistical computation
functions:

Number of built-in formulas:
Memories:

Computation range:

Rounding:

|[Formula memory |

Number of steps:
Number of stored formulas:
Check function:

Negati\;e numbers,h exponents, parenthetical addition/
subtraction/multiplication/division (with priority sequence
judgement function — true algebralc Ioglc)

. Tngonometnchnverse trigonometric functions (units of

angular measurement degrees, radians, grads), hyper-
bolicfinverse hyperbolic functions (fx-5000F); logarithmic/
exponential functions, reciprocals, -factorials, square
roots, cube roofs, powers, roots, squares, decimal-
sexage51mal conversions, binary-octal-hexadecimal ¢on-
versmnslcomputatlons w, random numbers absolute
values.

Standard deviation — number of data,. sum, sum’ of
squares, mean, standard deviation (two types)

Linear regression — number of data, sum of x, sum of
y,:sum of squares of x, sum of sqguares of y, mean of
x, mean.of y, standard deviation of x (two fypes), stan-
dard deviation of y (iwo types), constant term, regres-
sion coefficient, correlation coefficient, estlmated value

‘of x, estimated value of y.

128

Formuia — 16
Constant — 10

+1x10"%~ +9.999999999 x 10* and 0.
Internal operation uses 12-digit mantissa.

Performed according o the specified number of signifi-
cant digits or the number of specified decimal places.

675
12 maximum (PO to PB)
Formula checking, debugging, deletion, addition, etc.
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[Common section]

Display system and contents:

Error check function:

Power supply:
Power comsumption:
Battery I|fe

Auto- power off

Ambient temperature range:
Dimensions: '

W_eight: .

2 line liquid crystal display (upper {ine: 14-digit dot matrix
display, lower line: 2-digit dot matrix display and 10-digit
mantissa plus 2-digit exponent), binary, octal, -hex:
adecimal display, sexagesimal display, condition displays

" (WRT, PCL, ez, LR, SD, BB, 8, €, '8, &,

x hyp, d; h, b, o, Fix, Sci}

Checks for values exceeding 10™ and illogical compu-

' tations; efror messages displayed.
Two lithium batteries (CR2032)

0. 008W :
Apprommately 790 hours on type CR2032

Power is automatlcally switched off apprommately 6
minutes after last operation.
0°C~40°C (32°F ~104°F) _
fx-1000F: 16.5mimHx 72mmW x 131mmD
(s Hx 27" W x 5" D)
fx-5000F: 9.2fmmH X 72mmW x 131mmD
’ (3Ia“H><27/a”W><5la”D)

fx-1000F: 999 (3.50z) including batteries
fx-5000F: 939 (3.30z) including batteries

—28:




This file has been downloaded from:

www.UsersManualGuide.com

User Manual and User Guide for many equipments like mobile phones, photo cameras, monther board, monitors, software, tv, dvd, and othes..

Manual users, user manuals, user guide manual, owners manual, instruction manual, manual owner, manual owner's, manual guide,
manual operation, operating manual, user's manual, operating instructions, manual operators, manual operator, manual product,
documentation manual, user maintenance, brochure, user reference, pdf manual



	Contents
	Chapter1 Getting Ready 
	1-1 Switching Power ON and OFF
	1-2 Loading Batteries
	1-3 Adjusting the Contrast

	Chapter2 Getting to Know Your Calculator
	2-1 Using the Calculation Modes
	Oreration Modes
	Calculation Modes

	2-2 Correcting Entries on the Display
	Changing a Character or Function
	Deleting a Character or Function
	Inserting a Character or Function


	Chapter3 Manual Calculations
	3-1 Specifying the Format of Calculation Results
	Specifying the Number of Decimal Places
	Rounding the Intermediate Result
	Specifyihg the Number of Significant Digits
	Shifting the Decimal Place

	3-2 Basic Calculations
	Performing Arithmetic Calculations
	Using Perentheses in Calculations

	3-3 Making Calculations Quicker and Easier
	Using Results in other Calculations
	Recalling Results from the Answer Memory
	Recalling Results from the Answer Memory
	Using the Answer Memory in a Calculation

	Using Constant Memories
	Strong a Value to a Constant Memory 
	Strong a calculation Result to a Constant Memory
	Recalling from a Constant Memory
	Using Constant Memories in Calculations
	Clearing a Specific Constan Memory
	Clearing All Constant Memories

	Recalling Calculation Sequences
	Correcting Errors Indicated by Error Messages
	Chainning a Series of Calculations

	3-4 Using Scientific in Calculations
	Specifying Functions in Calculations
	Specifying the Unit of Angular Measurement for a Specific Value
	Using Trigonometric Functions
	Using Logarithmic and Exponential Functions
	Hyperbolic and Inverse Hyperbolic Functions(fx-5000F)
	Using Other Scientific Functions

	3-5 Working with Number Systems
	Specifying the Standard Number System
	Specifying the number System for a Spfcific Value
	Converting Number Systems
	Coverting to the Standard Number System
	Coverting form the Standard Number System

	Converting to a Negative Value
	Using Basic Arithmetic Operations
	Using Logical Operations

	3-6 Performing Statistical Calculations
	Performing Standard Deviation
	Inputting data
	Deleting input data item
	Performing calculations

	Performing Regression Calcilations
	Linear Regression
	Inputting data
	Deleting an input data pair
	Performing calculations

	Logarithmic Regression
	Inputting data
	Deleting an input data pair
	Performing calculations

	Exponential Regression
	Inputtig data 
	Deleting an input data pair   
	Performing calculations

	Power Regression
	Inputting data
	Delating an input data pair
	Perforing calculations



	3-7 using Scientific Constants in Calculations

	Chapter4 Built-in Formula Calculations
	4-1 Using Built-in Formula Calculations
	Recalling Built-in Formuias
	Recalling a Built-in Formula Using Its Formula Number
	Sequentially Searching Thpough Built-in Formuias

	Canceling a Built-in Formula REcall
	Inputting Values for Built-in Formula Variables
	Obtaining the Result of a Built-in Formula
	Displaying the Built-in Formula When Inputting Values
	Shifting the Built-inFormula on the Display

	Executing the Same Built-in Formula Again
	What to Do When an Error Is Generated


	Chapter5 User Formula Calculatons
	5-1 About User Formulas
	Chaining a Series of Calculations in a Formula

	5-2 Using Manually Entered User Formulas
	5-3 Understanding User Formula Memories
	5-4 Using User Formula Memories
	Storing an Original Formula
	Modifying a Built-in Formula and Storing it as a User Formula 
	Executing a Formula Stored n a User Formula Memory
	Deleting User Formulas
	Deleting a Secific User Formula
	Deleting All User Formulas



	Chaoter6 Formula Library
	1. Quadratic Equation Solution 
	2. Simultaneous Linear Equation with Two Unknowns
	3. Simultaneous Linear Equation with three Unknowns  
	4. Cosine Theorem
	5. Heron`s Formula
	6. Area of a Triangle
	7. Sine Theorem(1)
	8. Sine Theorem(2)
	9. Rectangular → Polar Coordinate Coversion
	10. Polar → Rectangular Coordinate Conversion
	11. Logarithm with Random Base
	12. Prermutation  
	13. Combination 
	14. Repeated Permutation
	15. Repeated Combination
	16. Sum of Arithmetic Progression
	17. Sum of Geometric Progression
	18. Sum of Squares
	19. Sum of Cubes   
	20. Inner Product
	21. Angie Formed by Vector
	22. Distance Between Two Points
	23. Distance Between Point and Straight Line
	24. Angle of Intersect for Two Straght Lines
	25. Area of a Triangle
	26. Area of a Rectangle
	27. Area of a Parallelogram(1)
	28. Area of a Parallelogram(2)
	29. Area of a Trapezoid
	30. Area of a Circle
	31. Area of a Sector(1)
	32. Area of a Sector(2)
	33. Area of an Ellipse
	34. Volume of a Sphere 
	35. Surface Area of a Sphere
	36. Volume of a Circular Cylinder
	37. Lateral Area of a Circular Cylinder
	38. Volume of a Pyramid
	39. Volume of a Circular Cone
	40. Lateral Area of a Circular Cone
	41. Acceleration 
	42. Distance of Advance
	43. Distance of Drop
	44. Law of Universal Gravitation
	45. Cycle of Circular Motion(1)
	46. Cycle of Circular Motion(2)
	47. Cycle of Circular Motion(3)
	48. Simple Harmonic Motion(1)
	49. Simple Harmonic Motion(2)
	50. Cycle of Spring Pendulum
	51. Simple Pendulum(1)
	52. Simple Pendulum(2)
	53. Cycle of Simple Pendulum
	54. Centrifugal Force(1)
	55. Centrifugal Force(2)
	56. Potential Energy
	57. Kinetic Energy
	58. Elastic Energy
	59. Energy of Rotational Body
	60. Sound Intensity
	61. Velocity of Wave Transmitted by a Chord
	62. Doppler Effect
	63. Relative Index of Refraction
	64. Critical Angle of Incidence
	65. Equation of State of Ideal Gas(1)
	66. Equation of State of Ideal Gas(2)
	67. Equation of State of Ideal Gas(3)
	68. Equation of State of Ideal Gas(4)
	69. Quantity of Heat
	70. Coulomb`s Law
	71. Magnetic Force
	72. Resistance of a Conductor
	73. Frequency of Electric Oscillation
	74. Average Gaseous Molecular Speed
	75. Electronic Kinetic Energy in Magnetic Field
	76. Strength of Electric Field
	77. Energy Density Stored in Electrostatic Field(1)
	78. Energy Density Stored in Electrostatic Field(2)
	79. Energy Stored in Electrostatic Capacity(1)
	80. Energy Stored in Electrostatic Capacity(2)
	81. Energy Stored in Electrostatic Capacity(3)
	82. Force Exerting on Magnetic Pole
	83. Magnetic Energy of Inductance
	84. Electrostatic Capacity between Parallel Plates  
	85. Impedace in LR Series Circuit
	86. Impedace in RC Series Circuit
	87. Composite Reactance in LC Series Circuit
	88. Impedance in LRC Series Circuit
	89. Impedance in LRC Parallel Circuit
	90. Series Resonance Circuit
	91. Parallel Resonance Circuit
	92. Power Factor
	93. Joule`s Law(1)
	94. Joule`s Law(2)
	95. Induced Electromotive Force
	96. Voltage Gain
	97. Current Gain
	98. Power Gain
	99. Δ→Y Conversion
	100. Y→Δ Conversion
	101. Minimum Loss Matching
	102. Change in TErminal Voltage of Rin Rc Series Circuit
	103. Probability Function of Binomial Distribution
	104. Probability Function of Poisson`s Distribution
	105. Probability Function of Geometric Distribution
	106. Probability Function of Hypergeometric Distribution
	107. Probability Function of Exponential Distribution
	108. Probabilioty Function of Uniform Distribution
	109. Normal Distribution (Probability Density Function)
	110. Normal Probability Function
	111. Deviation
	112. Tension and Compression
	113. Shearing Stress(1)
	114. Shearing Stress(2)
	115. Enthalpy
	116. Efficiency of Carnot`s Cycie(1)
	117. Efficiency of Carnot`s Cycle(2)
	118. Bernoulli`s Theorem(1)
	119. Bernoulli`s Theorem(2)
	120. Bernoulli`s Theorem(3)
	121. equation of Continuity(1)  
	122. Equation of Continuity(2) 
	123. Module(1)  
	124. Module(2)
	125. Module(3)
	126. Module(4)
	127. Reynold`s Number
	128. Calculations Using a Stadia

	Appendices 
	Appendix A Key and Indicators
	General Guide
	Disply
	Upper dot display
	Indicators
	Lower display

	Power Swith
	Key Operations and Their Functions

	Appendix B What to Do When an Error Occurs
	Error Message Table

	Appendix C Technical Reference
	Order of Operations
	About Stacks
	Maximum Value Sizes
	Display Register
	Number of input Characters
	How to Count User Formula Steps
	Input Ranges of Scientific Functions
	Formulas Used for Statistical Calculations
	Stadard Deviation
	Mean 
	Regression

	Specifications



