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n 7] MANT NGl ) OPERATING INSTRUCTIONS —
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1. Power On
11818 Cosh tanh :
. L. e .. e : To switeh on the calculator, move the
l o] ] [ o J E{:m ] [_“m J [ e i swilch to the teft, Zero n display
. e — e I . indicatas that powaear is on.
- o X 10" f Hx.-":r: ‘ 2. Display Format

__._ ,[l] ——

p o B > | u - At most, fourtaen digits {including
_ 104 X Vo signs) can be displayed on your

calculator,

EH ME’H"'-.-'"I -
- " T TTTT S Sample display:
.r "\ ey
-» P X o Y - o
. N — e —_————— -0, 1 2 3 4 5 6 7 O E'Ul
T ) e o A +
GAUSS PD.I _ slope ~antep sign of mantissa sign exponent
!' rmaniissa of
| L axponant
XCHn A a4y S The mantissa is a maximum of ten digits with
ar without a dacrmal point, The sign of the
5 I O b ) 1/ x '. rmantissa is positiva if the mantissa fleld
T T ; 15 blank and negative if the mantissa field
F 1 C Led) dims lu‘}gra :_ contains a '’ —"' sign,
[ H M ] I ] | ] [ J \ . The exponent i1s a maximum of two digits,
mme— e e The sign of tha exponent is positive tf the

(gal) L {nzlg Rk g exponent field s blank and negative if

- i
[-- : - - - --———~—~}1l the axpornent frald containg a ""—*" sign,
n ] [ “__J LE' “ { b “ { '
e N _ . . . Your calculator has two displfay dot indicators,
{ } ona {laft end of display!} to indicete the uppar
I ad {mitkm {(f0ziL function key mode, and the othar (right of the

"'__‘_'_"-*1-
| = M j ' I serond exponenat Jigit) to signify radian modae, '’
1 { ! I ‘ ‘

{m'.in:m (BTWIT Sample display:

in radian
KEYBOARD LAYOQUT mode

8 9



Evror Display

It an impropar operation i1s attempted, the
word ERBOR will appear on vour display.
Ta clear the ERBOR display, press

|CHCE|

MNMumarical Entry

Enter in a positive numbaer by pressing the
digit keys in ordaer, from feft to right,
Whan not entared, tha decirmal point is
assurmead 1o be to the right of the teast
significant digit, which is the tast numbar
gntarad,

To enter negative numbaers, simply enter
as a positive and then deprﬂﬁ .

To entar exponeants, enter the mantissa
(maxirmnum 10 digits) and then depress

and enter in the exponant numbér
{maximum 2 digits], To enter In a
negative axponent, deprass

after entaring in the exponent number,
To modify the mantissa, whan the
calculatar js in an exponent made,

depross MANT . This puts

the calcutator in mantissa moda. The
exponent 15 cleared whan tha
calculator i3 put 1in mantissa mMo«da,

Tharafore atter modifying the mantissa,

depress and re-enter the axponent.

Upper Function Control Key and

Inverse Keys [E] Himr”

The kay 1s dapressed when an upoer
case function is raquired

The kay is reqiured for ohtaining
the following inverse functions:

5in'1, cos™ | tan'1,

d

sinh- | I:-:35h'1.

‘I:anh'tJ and the inverses of the unit
CONVErsions,

10

TO

i

4

To obtain tha inverse function, say sin
simply anter the number followed by

Ginvl) . [5in ]

NOTE: When requiring the upper case
inverse functions {such as the
Hyperﬁuﬁc Functions] the

order of entry of the and
finv]l keys is not important.

If the key is entered
accidently, dapress it once moreé
to reamove it from that mods.

Clearing

a. To ¢lear an arronagus entry while kaeping
prior numaearical antrles Intact deapreis

EXAMPLE: 42 [c/ce] af=]1
Prassing once claars the

display,

b, To clear a calgculatign and attow far

the entaring of anothar calculation,
depress twice successively,

c. To clear the memory ragisters, as wall

as the display, depreass . A

d. To clear the calculation as wall as the
memory ragisters. switch off the power
and switch it on agaln,

Simpie Arithmetic

Four Functions IZI E]

To perform simple additlon, subtraction,
multiplication or division_ simply antar
as the problarm appears: Exampla x + y + 2

117



KEY ENTRY CISPLAY EXPLANATION

X X,
B )4 for simpte
addition®
Y ¥
v
Z Z
E H+ vy + 2

*For simple subtractuon, miltuphcation
or division, simply press the raquired

key (i.8, Iz] . car [=] V.

Remark: The [=] keyprasents the
final answer, Thera is ng
nead to enter the E] By
aftar the first cparation
since the rasult 1s displayad
aftar tha function key is
deproassed,

7. Chained Calculations

Chained calculations involving savaral
operations such as the calculation of

the sum of products or the product of
sums can be carried out by using
paranthesas raler to nexC page, Simple
chaining can be carriad out as

faltows:

Example: }{ X "r’ — W
.

KEY ENTRY  DISPLAY

4 X
£ ’
Y ¥

12

KEY ENTRY  DISPLAY

L: ]

£

]

(=]

MNota:

xXow oy

X x y - W
F 4

Chaining can be carried out with most
functians although it is nat available
for certain advanced functions,

See the tabla in the section on

pargnthasas for thea imitations an
chained calculations,

Parantheses

Threea levels aof parenthases ara providad on
your calculator, Parentheses allow for
straight-forward entry of more complex
algebraic axpressions such as sum of
products,

EXAMPLE: Evaljuate: {5 x 2) + {7 x 3)
{4rﬂ E] + Ig .’-'li.gll

KEY ENTRY DISPLAY

I 0

5

[x]

Z

[11)] 10

2]

10
13



KEY ENTRY DISPLAY EXAMPLE: Ewvaluate

F { {J 10 Eisin 50 + cas 23) % tn 8
. i -
7 7

‘ X l 7 KEY ENTRY DISPLAY

3 3 i 0
21 ' 50 0.766044443
[+ ]

31 0.766044443

[ tti! 31 23 cos 920504853
|_”_[_| 31 1.686549297

T’
™
T

5.400811913
5.400811913

2.079441542

o [x] =
b

32 11.2306 7265

LT
L
g

32 2

0o~ [0 3 3]s

{ 32 5615336326
G Q The contents of usar memorias may also be
racalled within parantheses,
[~ :
o > Parentheses and Chaintng
IE H1 The thrae levels of parenthases may not be used
whain certain advanced functions are being
‘E 113 computed, Simllarly i1 15 nat possiple 1o
paerfaorm chained calculators with some functions,
E:I 214336283 The table below provides the list of functions
n which parantheses or chaining may not be
Trigonometric, logarithmic and availabie 1o the user,

axponential functions may be used
within parantheses,

14 15



Function Use ot Chainad

parenthases Calculation . Single Variable Functions

Finding square of numbers

To find the squara 0of 3 number, enter the
number, then depress

Rectangular; Ol allowed not allowed
Faolar Conversion

Matural [0g of allaweo not allowerd
Qarnima . _ P
Finding square root of numbers F-'J{
PFermutations & not allopwed allowed To abtain the square root of a number
Comitnnations enter the numher then (deprass | FI F{}(
Pacson density not aligwed altowed Note: Valid tor .~ = D
lunct:on
Finding reciprocal of numbers
Bimomaal not atlowed allowed

The reciprocal of a number can be ohtainad
by entering in the nurmber and then

depressing the kay | 'HH.I .

Hdensity lunction

Ciaussian not a lowed atlowed

probability ‘

fONCtiLn Nate: Not valid for«x =0

Linear hot allowed not allowed Finding natural logarithm of numbers 'E

Regression | To find the natural 'ogarithrm of a
number, enter the number then depress

Mean & allowad allowed [in] .

Standard

Deviation MNote: = -0

Murmerical not allowed not allowad Finding e to the power x rgf_:_i

Integraticrn . .
To obtainm a to the power x, entéer the number

x then kay in E:] 'g_*‘fl ,

Compex not allowercd not allgwaed

MNumber

. | Finding co on logarithm of numbers 1o
Arithrmetic g e { d

The common lagarithm of a numbar can be

Alsa., Memaory Begisters 7.8 & 9 cannot ba used obtained by entering in the number and
wvhen the usar 15 using the three lavels of then depressinng 100

parentheses, The calculataor provides gragt

Flexibility in that if only one lsvet of MNote: x =0

parentheses s naeded then mamaorias 1 - B

are available, when two levels are required t.en Finding common antilog of numbers Ilg:

mermories 1 - 7 are avarlable, and with all these _
_ . To calculate the caommon antilog of a
levels of parantheses in use thar mamorias 1 - & ,
numiixar enter the number, then key in

I )
arg avallable, 10X

1
16 17



Finding trigonometric functions ‘ Sin \ , {Eﬂ ,
(ran] [inv

To find the sine of a numbier in dagreas antar

the number and then depreass [EE] . The

COsIN® and tangent can be obtainad strmlarly.

1t vyou want to calculata the Sine of a numbaear in
racdians, set the calculator in the radian mode by
Pressing [:] dé—»r and then entar in the nyumibn

followed by |§|n|

Cosing and tangant can ba found simlilarly,

To tind the invarse sin of a numbar, sin'1

entar tha number than depress [sin} .
The tnverse of the cosine and tangent can be

obtained similarly.

MNote: (1) inverse sine and cosine —¥ | x o ]
(2] also tan 90 ar tan . /2 is invalid

Finding factorials {ni]

To obtain the factorial of an integer on display

Press

nNota: nl is obtainad it n < 69. For n > B9,
48 :nF{ﬂ refar to axample)l,

10. Doublas functions

Finding y to the powser x

Toraise a positive number to any powaear,
antar as follows:

KEY ENTRY DISPLAY

L4 ¥
A x
=] v

Note: x can be an intager or a dacimal negativa
of positive,
18

rinding y to the root X [E. Xy ¥

To obtain tha X root. of any positiva numiber
y, anter as follows:

¥

KEY ENTRY DISPLAY
¥

[F] xyy v

(=] Wy

Nota: x can be nagative or positiva, an intager
or a decimal, However, ¥ may only L& positive,

iJsing the Exchange Fleglstﬂr Kay xe¢3y
The exchange key, x{—y reversas tha order of

tha operands. For instance, x T~ y will hecome
v © x. The exchange kay can be used as follows:

KEY ENTRY DISPLAY

<] [ [<]

Y

Y] x

2 v x
Nota: [1) The exchange register key may ba

used for the following operations: division,
subtraction, power and root.
12) Note also that the excnange key

is used faor entaring and abtaining calculations
tor the foliowing functions:

a. Numericat! intagration

b Complax arithmatic

o I ‘ Rectangular to potar cOnvarsion

. —»RA Polar to rectangular conversion

A% Percent differencs

1
19



Length

1) rm

Degrea/Radian Conversions & Modaes

Foar ecthor 3 gdeygreed/racdian convearsion Of
achange of degree/racdian Moue, prass:

A ¥

I~
Pressing the aboave wall both do the

conversion and raset the mode, In Oother
words it the caleulation s in rlegrea made
and F {fj_{:u is pressed a degree to radian
convarsian 1s Jdone and the calculatoer is
put i radian made, Likewise, if the
calculator 15 60 rathhan made and F 3 -r
1% pressed. a radian ta degree convarbion |

is done and the caiculator 15 put in degree
morcie,

Rules for deterrmmining the calculator’s
mode are

17 when turned on, the calculator is
nitrally N deqree mooe,

21 1f there s a decirmal pornt i the
exponent held ot the display, the
caleulator s in rachan mode. | f nat,
the calculator s in tdegree mMocea,

Conversions

tay RoectangularsBPolar Cnmriinates‘ -3 P} - H

() Degree to Radian Convarsion o «-»sr

cY Lint Conversions

The unit conversions avarlanlie on the
calculator are as folitows:

Convarsion Factor

Linit 1 to Unit 2
Unit 2 to Unit 1
feet 10 0.304A8 3.28839846
Muters
20

Length

{rmi) km

[injem
B—

P ASS

1) kg

VOLUME

[gall L

(f1 oz] L

ENERGY
BTyl

Canversion factor

Unit 1 to Unit 2

init 2 to Unit 1
miles 1o 1.609344 0621321192
kilomeatars
inchas to 2.54 0393700787
cenfimeters

pounds 10 45359237 2.2046226272
kilograms

gaitons {IMP} 4 546279553
to litres ., ?18GR0076

Fluid cunces 0. 0295735296

TEMPERATURE
CFY C

[US] to I3 81402266

litras

BT t0 10565.055853

joules Q. 478171203
¢ 104

degrees (“F.32) - 1.8 ] .

fahranheit to [ € x =) + 32

Jegrees d

contigracde

21



Mascellaneous Conversions c wchanae ar Mae r I XCH

()} qra clegree to qrads A vary important aparation available in
' L the calculator is the axchange memory key-
(d) dms degree 1o degrees {hours) . minuies HEHn . The affact of XCH_ Is to combina

1 ‘ ﬂ
secons, the effects of storing a new value and

racalling the value stored earliar In one

To canvert the display in UNIT 1 to UNIT 2 stngla stap, o show how the XCH_ key
enter [E (1) 2. is used, an axample is prn:nntad"ﬁa!ubvt
- EDE"ﬁ” the display in UNIT 2 to UNIT 1 KEY ENTRY DISPLAY EXPLANATION
entar L F I#N‘U’I (1] 2.
—— 5 STDn 1 B 5 in register 1
User Memories tso[+) 150
25 25

There gre a maximum of nine mamaries
avallable to the user, The nine MamMmaoaries
+

will be referred 10 as ragistars from 1 to 9. 6
All 9 memories may not bhe available to the B

. X
user when certain advanced functions are EHH ! 5 F In register
being evaluated, Many of the problems I ' new number)
presented provide excallent use of the EI 11
memory registers, Refer to section 13 1. 6+ b

foar hmitattons 1in the use of the Mmemaories, . &

a, Sroring the Displavsn Liser Mﬂmﬂrv| STO l

N d. Four Function User Memaories and
For stornng a number on display in a Display n I %K
memory. simply depress: followed m *
by an arbitrary number from n 9

| Jther important operations available
(these are the 9 mamaoary registers N the calculator ara simple

available to the user), | | arithmetic oparations that cant ba
For exampla to store 234 into ragister carried out directly to the memory

2, simply enter 234, then dﬂﬂ'rﬂﬁl 51 Dn]:ﬁ, without the nead to recall the value.

| _ ‘ This maans that a new value A can he
h, Recalting the Quantity Stored in User added, subtracted, multiplied

Memaory [El or divided diractly to a value presant

in any meamory ragister, A naw

For recalling a value storad 1n a mMemaory modified value will then occupy the
register. simply daprass F'.'h"ln followed memary register

by the memary register (numbear 1 to 9) (1)
in which the value is storerd,

To ADD a 1o the quantity present in
memory register 1, entar a, pross

1

(2) ToSUBTRACT & from the quantity
presant in memory register 1, entear

a IZH'EEE‘ +E—i 1
23

Far example To recall the value staored in
reqister 2. simpty depress R M 2. value
obtained on the Jdisplay s

22



{3) To MULTIPLY the quantity
prasant in memaory ragister 1 by

the value a, enter a, press{xXMMn| 1

(4) To DIVIDE the quantity presant
o memaory ragister 1 by the value

a, anter a, pross m 1

Mote: The value a can be addad/
subtracted to/from a quantity
prasant N any mMamaoary
reqistar, Stmilarly for
multiplying/dividing the
gquantity prasant in any mamaory
registar by the value a,

To illustrate this. evaluate

B - B

KEY ENTRHY DISFLAY

5 =] 5

EXPLANATION

3 RiFj €, 9,999999999
-
| ETDAl 1 STore ny mamaory
k 9.989... register 1
5
n a99 C
3 n!l b

[ xmn} 1 6
‘ I‘-‘IM‘I”-‘ 1 60 65 x 10

e, Clearing the User Memorias CA4
,,,,,, . . -

To clear all the user memary

ragisters depress A
g , depress [ F] CA_

If vou want ta clear only tha value

in one ragister, depreass; O g
y reqgister

{n referring to the memaor
that s to bhe claared,}

24

1. Usar Mamory Reagister
Limitations

All user memory registars

ara not available under cartain
conditions, Tha table below
provides the list of tha mamorias
not available whan using certain

functions,
Function Memory Registars Not available
Polar/ S
Rectangular
Conversions
Natural log of =
gqamma
FMumarical g 9
lnagration
Complex Numbar 8.9
arithmetic
Farmutations & 6,789

Combinations

Poisson dansity 8.9
function

Binomial density 6 789
function

Gausstan 8.9

probabllity function

Linsar Regression 1689
Mean & Standard 4-b
deviation

25



1l. OPERATING INSTRUCTIONS —— . Polar to Rectangular 3R
SPECIAL FUNCTIONS

Toconvert (¥ B} to (x y) the
following key sequence can be used:

1. Palar/Rectangular Conversions
KEY ENTRY DISPLAY
Q XDy 0
a8 8
y —> R X
270 L

The tarmulas for converting

‘ectangular coordinates to polar v

cooOrdinates are;
3tes a Note: 1) Lisar memory register 9 is not

r = \f:-;ﬂ 2 available during rectangular/
polar convarsion,

= ] -_E_.
9 = tan - {2} Chaining and Parenthesis are not

available when using thesa conversions
For converting polar to rectangular

coordinatas, the formulae are:

2. Hour-Minutes-Second Function {(Or Degrees-
Minute-Second Function)

x =~ cos 8 v =¥ sin B

a. Hour-Minute-Second Entry.

. ectanqul P H ]
a. Rectangular to Polar - To entar numbers In tha hour-minute-

sacond {or degree-minute-second) format,
gnter tha hours or degrees {integer up 10
9999) and then depreass . Minutes
can be entared next followad by

deprassing . than antar the seconds
(BLth the minutes and the seconds can be
entered up 1o 99 in integar formy}

To convert (x,y .} to [Fr 8] the
following key sequence is used:

KEY ENTRY DISPLAY

Q Supposing wéd want 10 enter 30 degrees,
45 minutes and 10 saconds) antar  as

Y fallows:

¢

3]

2b 27



The natural log ¢f gamma as opposad 10
30, ven |
gamma is given in order to extand the range

of x vatues 1or which gamma can be cvaluated,

45 30-45 : .
Tao obtain the InlYx]), entar the fallowing:
HMS 10-4%5.
KEY ENTRY DISPLAY
10 30-45-10 30 degrees-45 X X
minutas - 10 secon.m
IF] 1alex) M0
I tha rminutes or seconds entared are
graater than 60, depressing an arithmatic Note: 1. Memory ragister 9.5 not available
operator or the aguals key will normalize and the use of paranthesas are
the answer, not allowed whan using ths
function,
b Hpﬂr'Mi"”tE‘Eﬂcﬂniﬂ?M 2 Applications of the gamma

furiction ara found in Mathmatical

i1th - ' grafti h ddit - - -

subtraction, multiplication or divis+on can
he carried out in the H-M-S format,
Arithmatic oparations whera the first

factor s exnrassed in tha HMS mode and the
segcond in decimal, will give rasults in

the HMS made, Addition or subtraction
with poth factors in the HMS mode will

n.l change the moade,

T The natural 1Dgarithnu af gamiTia
allows vyou 10 calcutata factorials

>89,
4. The Hyperbolic Functions

The hyperbotic functions are defined as

o follows:
Hawaver if multiplication or division is
carried out the resuit will appear in declmal cinh x = a® . g X
form, >
c HMS/Decima!l Conversion . N
cosh = = € t @8
To convert the decimal form into the A

HMS format {t. e, haours/degreas-minutas-

seconds]. depress [a ﬂd!dmsr tanh x - e™ - e "

To aobtain tha decimal form whan the e + 8%
display is in the HMS mode, depress
iiinvil {didms, To obtains the hyperbolic sing of x_enter x
- ' and then deprassEI inh ., The hyperbalic
3. Natural Logarithm of Gamma, Function cosine and hyperbolic tangent can be

The Gamma Function is given by the formula: obtained similarly,

= To calculate the inverse of the hyperbolic

n“} = j 8! 11'1 dt functions. enter tha number followed by
7 hirwi[ sinh. Tha invarse of tanh and cosb

can be abained similarly,

28 29



MNate: The Inverse hyperbolic functions are
defined as follows.

'luil"lh_1 x = Inix + \jf;—g + 1)

cosh] X T In{x + \,XHE -1 )

tanh'1 ¥ = |3 In(1 + I)
| - x

5. Numericat Integration

Tha numaerical integration n this

calculator uses the trapezcidal rule, which is
givan by:

h

JH” Fixldx = %h ED + 2y ¥, +E‘rn_1 + ?ﬂ

L)

tts trunctiaon arror is approximataly -

2 2
(- %xg? by (L)
12

To numaericatty integrate between two end
points, {x.y) and (x, v, } having points
{HE* v:_,] '.'13,1'3',' in betyweaean, enter as foliows:

vy = t{xn)

- _ — _. _

KEY ENTRY

CA

*1

¥ 1

X2

Yo
ale!
lH{--r |

¥3

X 4

¥
Fl

¥

f

DISPLAY

0

Sﬁ?
x

31

EXPLANATION

Clear
calculator and
mamories

Simpie arithmatic
may be used 10
avaluatea y = f (x]

A1+A:+A3



Note: 1, Memory ragisters B & 9 are not
available to the usar,

2. Chaining and parenthases are not
availabla,

3. Function x |3 defined by the aordar
in which coordinatas arg entered,

4. Both the calculator and memory
registers must be clearad prlo; to
initial cdata entrias,

6. Complex Arithmatic

SuUpPOse I_'J-r..l + 'l.rIH' and (x .- + !.rzi',l Are
complex numbaers, To perform complex
arithmetic, enter the following key saquence,

KEY ENTRY DISPLAY EXPLANATIDN

11 .'III:I
:

Y

Y
- v

or any caomplax

oparation
{F |-,F |x,F -]
I? HE
X by O

For the results, enter the following:

= :IIL
8

X <—Y Y Y imaginary part of

result A

a

32

real part of result A

Results may be converted to polar
coordinate form, using the EEE, ':?ﬂ.|
CONvarsion kKeys,

Nota: (1] Parentheses are not available whean
parforming complex arithmatic,

{7} Chained calculations may not be
performed.

(3) Memories B and 9 are not available
when performing complex arithmatic,

Percent Key 2%
.

The parcant key displays a8 numbaer

entered as a pearcantage in declmal form,

The percent key can be usad with any of the
four function keys (+ -+ X) to solve problams
of mark up/mark down, tax add-on and chain
discaounts, Refer to the examples in the
appendix

The following example shows how the % key
may ba used, -

Find 8% of 210,

KEY ENTRY DISPLAY

B B

rﬁl 8.02
{ x] 8-07

210 210

[=] 16.8
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Percent Diftaranca, O %
[
The formula used for avaluating the
percent difference Is:
A A% B = B-A x 100%
A

Tha percent difference key calculatas the
nercent ditferance between a base A and
any number B, The rasult is given in {%)

af the base,

Ta find the percant diffarence of A by 8
nurmber B, entar as follows:

KEY ENTRY DISPLAY
A, A
% Y O
B B
A % BA
r 1 A c?

Rafer to the appandix for examplas of &4 %
calculations,

IV. OPERATING INSTRUCTIONS——
STATISTICAL FUNCTIONS

1. Parmutation and Combination

'l"l 'ﬂl
Ern Fﬂ"l

—
These arg avaluated using:

N _
Pm = nl
{n-m)!

M = b ":Nhara n, m are
—————  integers and

mi{n — m)! 0< m < n.

Ta find F';'_l entar n and m as follows:

34

KEY ENTRY DISPLAY
N N
(a] "

m 22
18] m
P rm P

To find Cf, , antar n and m as follows

KEY ENTRY DISPLAY
o n
@ n
m m

6] m

r:fn C

=1

3:

NMOTE 1 Chaining and parentheses are not

. - N n
avallable for either ﬂm OT r:m.

2. Poisson Dansity Function 'FUF_ES_‘

The Poisson Probability Mass Function is
evaluated using:

kK  -A
POISS (k) = e 7

n

35

Where A >0andk = 0,1,2,........



To obtain the Poisson Probability Mass
Function, antar as fanllows:

KEY ENTRY DISPLAY
K K
3 y
A A
POISS POISS (K )

Note: 1, Memory registers 8 & 9 are not
avariable when evaluating 1he Poisson
Dansity function,

2. Parenthesas ara nat availab!a when
ustng this function but chaining is
all owed,

3. Bimomaal Density Function BINOM

The Binamial Density Funct.on is
avaluated using:

r.:: r
BIN (1¢) = c::. P o™ where n is a
|

and i =
Q=1-F
Ta evatuate the Binomial Density Function
enter as follows:

KEY ENTRY DISPLAY
i, n
(o] "
" k
8] ’
P P
IE} BIt M BItN { )

pOsitiva integar
and O <. P <
o.1.2...n

Mota: 1, Mamory registars 6 7 B, 9 ara not
avatlable whean evaluating the
Binomial Density function,

2. Parerithases are not available when
using thit function but chaining
is allowed,

q. Guassian Probability Distribution GAUSS

The Gaussian Probahility Distribution
function {E‘! is evaluated using:

wherg-so < x < 08

To ﬂualuatﬂ}: {x] anter x then deprass

G ALISS
LA 1

e ) (x)

Lt x +-|-n

GGaussian Distribution curve

Mote: 1) Memory registers B and 9 are not
avafable when evaluating this
function

2] Parentheses are not allowed but
changing can be used,

5. Linsar Regrassion

Before eantaring data for this function claar al!

data registars by prusslng — A4

A saries of Daints on a graph may be
approximailed to the straight line v + mx +¢
where m s the slope and ¢ the intarcept, By
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enterng data points JH Y the calculator will KEY ENTRY DISPLAY
compute m and ¢ automatically using the

following egquations, 2 Ywo date points
. antearad
n n |
m=n X I'E}I—L xiﬂvi :
L = 1
. #h'll L ,'-.,'_I"_'_"_‘ X . nthy
n nY x< - [l x.}2 IJ-:' n
1 | ! | n
ard Y Y nthy
rn n r mn _
1= 1 =1 =1 =1 To find the value v corresponding to a value x
i n antar x and nru:s@ and slmilarly to obtain
A Y w2 Y w2 x corresponding valua y
T T ey ! enter y and pross
where n is the number of data points entarad, The data base is prasarved in Mamory regiaters

1 through 6 as fulluw:.

This calculator has the ability to prasaerva the

| MEMORY
dats base during the calculation of m and ¢
allowing the user to add or deleta data points SQUANTITY
at will and recompute the paramatars of the
best fit straight Hine, DELETION OF PCINTS
To enter data T datete a point x ¥ from the data base:
K EY DISPLAY

KEY ENTRY  DISPLAY

X X
I'{E'ﬂ‘l O 1“!"1\;! X
X X 1st x B Y Y

M?E W n — number of points laft.
. New points may be added as before.

Note: 1} The numbaer aof points entered is

Y4 Isty unrastricted.

¥y
1 Ona data paint 2) The data must be antered 1n pairs,

éntered x value entered first,
3} Only meamory ragister 7 is available
X oy 2nd x fer i
or indapendeant use,
X 4) Neither parentheses nor chaining are
available whan using the linear
¥ o Y 5 2nd v regrassion function
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51 The values of the Jata base stored in KEY ENTRY DISPLAY
memories 1 through & are availlahte

L3y prESEinglFﬂM“! follower by the ’.
recpunrerd (md PY register addrass. I
& O
(X AMPLE
Suppose we have a set of roints Ehlrvi] with which IE b
we want to it a straight hine;
9 9
v - ., t [} x the data s qiven bhelow
‘ 1'!"'" | 3
— p T g q a
7| o3 E’ 8
13 13
(a} the slgpe b {the best estirmate ofl),
() the intercept a f1he bhest estirmate of ). 4
{c) fitted vatue of y tor acorresponding x. FI| Slope 1.525423729
. | 1
wherey = o 3 5 x letx - 9
. F| intcC 491 F, |
(cd) fitted \:.arue of x tor a corredponding v, r"_|p 0491525429
1 - C o te - ~
wheare x fﬂ ety - 15 g 14.22033898
Then the ilala may he entered as 1ollows. 15 9511111111

KEY ENTRY DISPLAY

[F] ca 0

How to obtain the coefficient of correlation {vy]

I The coefficient of correlation 18 givan Dy:
3 3 Yo, R
Yo v e (X x) X 'f!i
I n
[} 3 Z
v ? e ka2 (rw? -y oy
5 5 (- o= (2% ) ( Y. Y,
N rn |
| Y, I 1 The formula used for evaluating the coefficiant

of correlation is given by

4 4
I - slope x standard devlation of x.

E 4 Etaﬁélard deviation of y.

Jsing the example given in linear regression,
the following key sequence may he used.
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KEY ENTRY DISPLAY EXPLANATION KEY ENTRY DISPLAY EXPLANATION

0 Iy_.:.g (x] 1.525423729 oy
3 :13.1155 {L;:.}? — N o
i 1 [+ 306 6101695
E] :Eﬁ 306.6101695
B 289 ]EE] 2 324 vy
289 ]___] 17.38983051
2 324 STO 17.38983051
& 35 intcg 0.491526423
3 3 B 0.491525423
. =] 11 6666666 7 . 4 vy,
.ﬁ‘ 3.415650255 Sy =] 7] 6 7118644 1
1/x 0.292770021 ? 17.3898305 1
0.292770041 [-] 0.677966102 RSS

E r5._1 2. 217355783 |
The standard error ot estiimate of ¥ on x can hoe
' ' f la:
E 0.649175301 ot:tainaed by using the tormula

RSS
Slupe 1.5254237129 Sy, x -
n-2
El 0.99026 7408
How to obtain the Residual Sum of Squares |RSS) 8. Mean and Standard Deviation
The Residual Sum of Squares is evaluated using Before antering datas for mean and standard
the following formula: deviation, memory registers 4,5 and & have to
ba ctearad by storing zaro in aach of the registars
RSS = 1 vf"'} — intcpt x X Yi — slope x L w¥ 4,5 and 6. Just In linear regression, your dat
| base |s preservad, and therefore depressing
To obtain the Residual Sum of Squares of the nr S o . E does not destroy thae data
example anter as follopws: basse. a data basu is praserved as follows:
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——— ] e

MEMORY REGISTER || QUANTITY
T I T — = IS T - oo —— sl
§ r
o ) .
N Ay X
|
.
a r';_ :'L?
1 '

Torritrieve 8 gquantity, iHEEE‘HMnl {aillowed iy the

Fredlvred mermory reqister,

Valuies can be delaeted as in linear regress;on. To

ddelete a value enter llm-u..r} I numl}er[K”\

SUPPOsINg we are iven a st ol numiters
1B HE 4% 55 ant vwe wantl o avaluate

a. the Mepn X

Where X - X a

b standard tdewviation of tha sample {unbiasad)

" o —

,/1".' xz M‘jﬂi”?
, :
"

Where 5§ o
N

¢ ostandard deviation of thhe population (bhvyasaddl

ﬁ:{? - Nﬁ?
Where S ., J

M

cl. standard error Qf sampla

Where S - -

\ N
Then we can enter as follows

44

KEY ENTRY

%]
Fl s

s

DISPLAY
H. 1
o1
5.8

5.8

q.5

0.56199051

0.1856980568

EXPLANATION

standara deviation
of sample

standard deviation
of populatian

and for the standard arrar of sample.

2K

il

Z

0.5

2.5

.5619900

A

p—r

N

o

\, N

0.2B0S95255 Sx  (standard error b
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Remarks: (1) Clear memory registars 4 5 and 6

prigr to entering data.

(2} Mamory regitters 4 5 and B are not

avallable for user.

(3} The number of sampie values is
unrestrictad,

{41 N is 8 pOsitive intager > |

{5} Both chaining and parentheses are
allowed.

General Curve Fitting

Use transformation for dependant

k
wheare 0 < k < 1

Since limit W[H = Iy y
k -30

k = 1 gives a linear fit and k 50 gives an
exponantial curve fit, K = 0.5 gives a
quadratic curve fit and so on, Thus the
above transtfarmation gives a8 wide range
of generai curve fittings ranging from the
linear to the expoanential case.

Suggested procedure to be tolloawed for

practical examples:

Do o tinear regrass/on without using a
transfarmation, Fingd the Residual Surmn
of Sqguares {ASS). Pick a value ot k
bhetweean D.and 1 and use the abowve
transformatian 1or tha v values, F e
the RSS, Choose the k which gives

the smallast B35, Usually it s sutlicient
tc anter the data only threa 10 our
tirmes to get a good vaiue of k_
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V. APPLICATIONS — EXAMPLES

Rectanqular to Spherical Convarsion

Convert [2 5 B) givean 1in rectangular
coordinates to spherical coordinates

ir e é).

Sojution:

Enter as 1oliows:

KEY ENTRY DISPLAY

Z Py
M-y 0
&

> 5.385164807

ER. 19859051

I ]
| | I
o |i| [3] o
w

A
K {—r Y 5.385164807
- P 9.643650761
K e 33.94629503

EXPLANATION

anter x

tha coordinatas are (9.6 4, 68.20, 33.9).

2. Vector Addition

_*.
Z
—)
¥
4




—

Add the two vectors X = (7 27 36 292 KEY ENTRY DISPLAY EXPLANATION
and 13,42 37 30")

" X e yJ 6.204022418
Solution -
q2 I"hr.'ﬂ-ﬂ‘
The vectors in rectangular coordimates arp 17 |hrri5 30 42-317.-30 anter By
qiven hy ;
F] R 2 207405023  get Xy
X, (X% + Xy ) T
[+ M } 1 2 207405023  add Xy + Xx =
‘fz R EERES ) 3

XEoIn ragister

and 1N polar rourchinates by

X - (Rx.Ox) o 2 031591265  get Yy
% ey
Y = {(Ry 8y ~ 2 031591265
. :
Z = (Rz a2}
B.A411427441 recall Xz
—
We have to find the resultant vector Z. -
: M, |

Ernter as followves

l:f_-!-'--b v] 2.2074050273

KEY ENTRY DISPLAY EXPLANATION lF'-Mn] > 5 2735206073
7 7 eriter A x (-
| *j 0.927846249 get Az
‘ X<~y 0 -
S— | X4 ﬁ,.r] 32.0B553912 get 6z in decimal
17 | hms T dagrees
35!1*”1'15 22 27-35 22 eniter Gx - ,
— [i] [cd) dims 32-05-08 get 92 in degrees-
IR 6.204022418  get X _ ] minutes-seconds
| , 3. Hour-Minute-Secaond Arithmatic
Eﬂnil E.EH4G??41E SfUIt X ox o - EH. !E.
MEeMOQry regqister armpie.
_ | A milkman from a dairy normal!y takes 2
| :u—.a-y! 3.241929339 qget ¥ x hours and 35 minutes to go 1o Daly City
_ and it takes 45 minutes and 50 seconds
{ET{‘%‘ p. 124197291319 Store Y x in fram there to Palo Atte, How long deoes
— = rEgisl-E-r - it take the milkman D reach Palo Alto?’
3 3 anter Ry Salution:
FEriter as follows,
48
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KEY ENTRY DISPLAY

2 [ HMs 2

35 FHME 2-25-

0 2 35.0
B 2.95-00
u[lﬁ;§| 0-

45 [ HMS] D-45.

50 0-45.50

= | 3.20-50

The trip 1ok 3 hours anc 20 minutes and
50 seconds to Palo Aljto,

b, Becsause of an accident on the highway it

took the milkman 4 hours, 10 minutas

and 44 seconds, How late was the
delivary s

Solution:

Enter as follows:

KEY ENTRY DISPLAY
[+/-] 3-20.50
[+ ] .3-20.50

e:[EIEﬂ 4.

1E}lfffﬂ 4.10-

44 4-10-44

; 2-49.5410)

Tharefore, the milkman was late by 49
minutes and 54 secondds,

50

1 0.106027782

a

4. Example: Hyperbolic Functions on

Resonant Circuits

a Find the amplitude at resonance of a
rmagnatic field if thea terminations are
dissipative. The attanuwation factors
arg givan by

AD-‘— 0 As = 1.77

Alsool gSp = 1.17. et K = 2.4

bh) Find the efficiency of the transmissicn,
1.8, FEIFU.

c] Find the daecibel lossg

Solution:
the amphtude 15 given oy,

I{p = K,
sinh (x gSp + Ai + A

).

0

Entar as follows:

WEY ENTRY DISPLAY EXPLANATION

1.77 1.77 A,

[ ] 1.77

7 1.17 gsp

1
[:] 2.94

sinh 9.431490292

0106027782
2.4 2.4

0.254466677
b1



Therefare the armplitude is 0,25 to 2 The efficiency s 0.096;

el e—
el — ——" — e — — —

deiimal places,

gy-—-—————T "

cl We find the decibel lposs by
bl to find the efficiency of the

transmission, 1.e, P we usa the Loss {dbh) = 10 log Po
relationship FI:} 19 -
| g
P"j : sinh 2 'ﬂ'i
o o Enter as follows:
a sinh 2lagSp + ﬂns]
KEY ENTRY DISPLAY
Enter as follows: ; -
21" 1 Q.624730398 -02
KEY ENTRY DISPLAY EXPLANATION -
1.77 1.77 !
x| 10,.38990142
B 1.77 .
I 1.016611427
1.17 1.17 GEJ
m 1.016611427
Z2.94 -
10 T0)
2
D 1016611427

5. 88
Decihels loss = 10,17 to 2 decimal places,

,
E
srnh 178.9032235

_ b, Numerical [ntegration
1/X 5.58961421 .03
e 3
{STGH] 1 5.58961421 .03 .
— | Colye 1 dx = Using the trapezoidal
1.27 1.77 1 " rule.
2 . * 1 1.5 2 2.5 3
D J.54 L ¥ 1 Lile ¥ YA L]
[Eﬂ"'! 17.21895291 Solution:
[xML,T i 17.218B485293 Fter as Tollows:
. KEY ENTRY DISPLAY EXPLANATION

[F-H"u.e"ln T H.62473N398 02 3 1 x4

b2 b3




KEY ENTRY

"

1

4 -Jy;

(HH'I'"|
i)
‘n{l

I

Sy

1.

Cn

DISPLAY

1.5

O
1.5
0666666666

0. 416666666
2

(0.5

0.7083333313
2.5

O
2.5

0.4

0.033333333
3

D

3
0.333333333

1 116666667

EXPLANATION

3

Theraforae f 1/ dx = 1,12 using tha trapezoidal
1 ruie,

MNota: (1} Thea corract answer is En :EI :1": =
In 3 -0=1.0986

(2} Clear mamory registers by depressing
E] CA before startlng 8 numearical
1
inteagration,
6. Complex Arithmaetic

The current in a circuit is given by (5,2 + 113)
A when applied valtage is {100 + i16C)

volts, Datermina the impeadance stating
whather it is inductive or capacitive,

Solution:

impedance = v/amperes

KEY ENTRY DISPLAY EXPLANATION
1ﬂq 100
! M= N O
150 150
E] j = 150
=
.2 b2
| M oa— Y ‘ D
13 |1 3
E 12.59946495 real part of
T ympeadanca
Moy Y -2.652519894 imaginary part of

2 impedance
The impedance is {12,600 - 2.65)) ohms,

Since the rmaginary part is nagative, tha impedance
5 capacitive,

S}e



7. Parcentage (%) axample on Tax Add-an The invastar has realized a 37.8% return on his

An automohila ratails tor $5,200, |If monay,
tha sales tax is 6% what s the dollar .
amount of the tax? What is the total 9. Permutation

cast of the car?
Given 15 students in a class and 6 desks

in the front row, how many arrangem&ents
of students in all front row saats are

Salution:
Fntar as Moliaows:

posslble?
KEY ENTRY DISPLAY EXPLANATION Solution:
n _ _
5200 5200 r::-rﬂl wheren=15and m =6
5200 Enter as follows:
G & KEY ENTRY DISPLAY
15 15
% 312 $ amount of tax
E 5512 total cost of the 6 6
The amount of sales tax is $312. n
The totse! cost of the car is 55,51 2. Prn 3603600
8. Parcent Differaence Therefore, 2,603,600 arrangaments are possible,
A man invasts £4 500 in the stock market,
Six months later he aalls his stock for 10, Combination

?E,E‘:E‘; W:H is tha return on his How meany different bridge hands are thera?
Avesiment. Bridge iz played with a 13 card hand dealt

Solution; from 52 cards,

Solution:

Enter as follows:

n

hands = Ern wheran=582 m=13

KEY ENTRY  DISPLAY

Entar as follows:

4500 A500 KEY ENTRY DISPLAY
b2 52
K ey 0
- @ 52
6200 65200 Il

13 13

:_ﬂiﬁlr A7.77FF7II VB [—E!j 13
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KEY ENTRY DISPLAY 12. Binomial Distribution
E:..‘ £ 350135594 14 Find tha ﬂfﬂhﬂh“tt‘y" Of ﬂﬂttinﬂ E:u:ﬂt:‘tl?
—— 2 heads in 6 tossas of a fair coin,
Tharatore, thare are 6 3501 35594 x 1D1 I Coluton:
hands in bridge,
P{k] = r::: n® g™k wharen =6, k = 2 and
11. Poisson Dansity Function p=qg=05hb
‘A switchboard aoperator receives 48 calls
Y DISPLAY
during 8 hours, What is tha probability KEY ENTR
of getting 2 calls during 10 minutas? & 6
Soiutlon:
Solutlon: a8 E3 6
We havae A = = 0.1 calt/minute . 3
B x B0
2
Or = 1T call/10 minutes
15 U*E
The probability is POISS (k)
e A }\k 8INOM 0,234375
b | Prabapility of obtaining 2 heads = 0,234
13. Exponential Distribution
where k = 2 and A= 1
The probability of failure of an electronic
Enter as follows: device P = 3% per 6 weeks, operating
hours. What is the probability for one
KEY ENTRY DISPLAY device nat to fail before 3 years?
2 ., Solution: no
The probability is given by &~ with n
; oz l 2 expressed in weeks, The kay saquancs
15
1 1 Enter as follows:
¥ |poiss 0.18393972 KEY ENTRY  DISPLAY EXPLANATION
S
. . 3 3
The probability of getting 2 calls/10 minutes is
0,184, [] .

b8
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KEY ENTRY DISPLAY EXPLANATION

52 572
B 156 n
5 &
S

3 3

S

100 100

B 0,78 np

|+;. | -0.78
.f'f N. 468406011

The probakbkility for one device not to fail before
3 years is 0.458,

14. Gaussian Distribution

g

;

”ﬂ"mll\lmn....

17 Ul U
xmg/100ml {sugar concentration)

Calculate proportions of a8 narmal
distribution of sucrose concentrations,

where H = 62 mg/100ml and g~ = 21
mg/ 130ml,

8) What proportlan of the population is
greater than 80mg/100mI7

b) What proportion of the population s
tess than 47mg/100mi?

60

<] What proportion Hes Inbetween
47mg/100ml and BOmg/ 100mi7?

al Solution:

Wa have to find z and then find p
Pixi >BOmg/100ml} = P{z > )
using the gaussian distributlon.

x: — H
RS

Entar az follows:

KEY ENTRY DISPLAY

80 80
\3 80
52 62
IZI 18
21 21
-] 0.857142857
GAUSS 0.80431703
L |
b/ -0.H043170.)

j -0.80431707

1 1

B 0.195662969

STO_ 1 0.196682969

The proportion of the populution greater than
80mg/100ml is 0,196,
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b Salution:

to find the proportion that lies legs

than 47 mp/ 100 mIl, entar as follows:
i & F{:i < 47 mg/ 100 mil

KEY ENTRY DISPLAY

47 a7

[3 47

62 62

B 15

21 21

(=] .0.714285714
F] cAuss 0.237525262

The proportion of the poputation less than
47 mg/ 100 m) is 0,228

c) Solution:®

10 find the proportion that lieg

betwaen 47 mg/100 mi and 80 mg/
100 mi)

P47 mg/100 ml < x < 80 mg/ 100 mt)
=1 -Pix. >BO mg/ 100 ml} - P{x, < 47
mg/ 100 mi) |

Enter as follows:

KEY ENTRY DISPLAY EXPLANATION

(0.237525262 0.237525262 result from {b)

+M |, : 0.237525262

62

KEY ENTRY DISPLAY
=] 1
1 0434208231

[=] 0.566791768

EXPLANATION

Therefore, the proportion that lies

between 47 mg/ 100 mi and 80 myg/
100 ml! is 0.567,

15. Error Function on Heat Conduction Using
Gaussion Distribution

A very long in:ulut-d iron plpe at -40° C is
heated to 100 C at one end 30 that &

constant tempearaturs is maintained at
that end, Find the tampearature 3 meaters

from the heated and after 15 hours,

*lii"Hi} LRy L 1 B

,

The unknown temperature is a function
B of distance “'x’° and time “'t’’,

The nitlal condltions ara:
(1] at tima 1t = O 8{x, 0} = 40°C

(2) at distance x = O, B{o.t) = 100" for
t >0

(3] in gnqﬁrul, Dix t) = (100 - Ti) X

| - arf} "¥a :?T :" }+ Tiwher Tiis tha

initiu-l tampearaturs,

Since ert{z} = ?1{1 \f 2) -1,
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we can use the Gaussian distributlon KEY ENTRY DISPLAY EXPLANATION

function to find 8{x .t} for x = 3

meters and t = 15 hours, Using the =] 1.9137755833
relationship and transforming the
data, we obtain: E} A LUSS 0.972175578
I "=
- ) X r
Bix t} = 2{100 THE-EE:?TT-]+ T 0,972175578
Data: a=4 71 x 10'3 m/ ~/sac for iron 1 1
Ti=.40°C 3 2
» = 3 matars X f Hh54884308-02
t= 15 hours mm 5.664884308-02
Enter zs follows:
100 100
KEY ENTRY DISPLAY EXPLANATION '
a0 40
15 15
60 60 11} 140
900 ) 7.79083803 1
54{]'0{]' tIn seconds E 322091519?
", 2
[E[ Answer Temperature = - "32.20916197
108000
1b. Using tha Exchange Kay -m
E' 328,6335345 a0
Find 3'” 4t sin
128.6335345 KEY ENTRY DISPLAY
> 2
477 [€€] 2[+/-}.477 .02 a for iron in m//sec
0.69314718
(=] 1.66768196
n
0.637925177
a 30 30

3 3 E 0,5



KEY ENTRY

DISPLAY

6.68950291 49

< 1201 = 6.6895 x 1042 x 1099 x 10°0

Eﬂ 1.193147181
X
1.193147181

3 3

X e Y 1.193147181

. |
23N 2+ 8in 30 | 5 905162666

17, Using Inl(x} [natural log of gamma
function| to find 120t

S0lution: By using the relationship

nl =[Min + 1), we can find

™ (121%) to give 1201

[tinC(121) - 10990 -
KEY ENTRY DISPLAY
121 121
E} Inf" (x) 457.812388
)

457.812388

B

227.95582472

229,B564638

r@ 50 ' 50
ﬂ 115.129254 7

114,.7272091

-]
[Zl 229 8564638

KEY ENTRY DISPLAY

b6

t0°Y%n1

EXPLANATION

By trial & error

find that it is ovBr.

loadad

EXPLANATION

= 5.69 X 1D1BE
18. Solving defenite integral of sin4u using
Gamma function
/2
Solve: f 5in4u du
o
wWe can salve the problem by the use of
the following relationship:
T'.'ﬁ 1
) 1 - -
flin"udu:' aY r{_!'_' n ~—1
£ . n+ 2
(%5
in this case n = 4
“,ﬂ"'.'li
fii-ﬂd udu=+/ o [ t15)
P ]“ (3]
Entar as follows:
KEY ENTRY DISPLAY EXPLANATION
3 3
[F]inix) 0.69314718
i
E\ o 2

e

. 0.5

E[ . 1 141592654
1

E 0.886226
2

1.772453851

s

E] 0.443113462
1 0.443113462
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KEEY ENTRY DISPLAY EXPLANATION Selution:
Enter as follows:

1.6 1.5 KEY ENTRY DISPLAY
[amﬁx} 0.120782237 20 20
[ 1
a“ 0.BB62269725 IE 20
1
|El 0.886226925 222 227
RMn| 1 0443113462 b
= | 0.392699081 22 22
T/
fsin4 u du = 0,393 m 22
o
19, Linear Regression Example 554 254
The frequency of alectirical impuses 2
ernitted is measured from fish at '
different temperatures. Find the slope 3 273
and intarcapt relating impulse fregquency
to temparature, Alsg, pradict tha 3

impulsa fraquancy if the temparature of
the fish is 16 C.

274 274

Tha fallowing data is provided: 3

TEMFPFERATURE ._TM;ULSE F!;'IEEL;lEHE"r' 35 25
("Cy X (numbar/sac), y

A 25

= Rl 4

23 B —??d | 97 37

25 2972 !EI 7

g H,_,ﬂﬂﬂg L | 309 300

| 728 o 314 m .

B 528 ) 28 28

68 ' 69



KEY ENTRY DISPLAY 20.  Mean and Standard Deviation

E’ SR A graup of 10 experimental animals
caonsists of individuals with the
314 114 fatlowing bady weights (in grams):
B5.5 BH.5 82,4 B9, 7 12,2 78,4 69 9
& B9 773 Bo. 2.
30 10 al Calculate the mean weight of these
animals,
B 30 b} Find the precision of tha measurament
(i.a. the unhiased standard daviation}.
328 328 Solution:
“H"i| 7 Enter as follows:
F| Slape 10.263157 KEY ENTRY DISPLAY
F_ 5789
i"“:P 28.13533 B5 & A5 5
D 8356

15 Y 1B2.0827068 85.5

Therafore, the regression equation is: B&.5

where b = 10,263 impulses/sec/ 82.4

8 = 28,135 impulses/sec
822.4

o]
86.5
v = 10.263x + 28.135 86.5
82.4
]

The pradicted impulsa frequency if the

temperature is 15 C is 182.08 Impulsas/sac, 7 89.7

B9
Note: Memory registers must be tleared @ 89.7
before entaering first datum.

72,2

72.2

69.9 69.9

69,9 s
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KEY ENTRY DISPLAY

78.9 78.9
Lx_il 78.9
77.3 77.3
IEI 77.3
86,2 86,2
6.7
| #] 80,7
s 6.496152708

a The mean weight ot the antmals 1s 80,7 gms.

I Tha precision of theée measuramants is 6. .50 gms.,

APPENDIX A

Error Conditions

An error candition results when an improper
oparathon is parformead or when the resuit of an

operation overflows ar underflows tha abhsolute
range ¢f the calculator,

When an arror conditian occurs, the word
"ERRORY 15 displayed on the calculator, Tao

clear ERRAOR from display . daprass |C/CE

Ovearflow

Cvarflow occurs whan a computed result is
greatar than 9,999999999 x 10399

Underflow

Uinderflow occurs when a camputed result
is loss than 1.0 x 10-99 .

12

APPENDIX B

Dperating Accuracy

The precision of yvour caloculator depends apon
the npperation heing performed, Basr addition,
subitracyon anultprphcanan, drwvision and
reciprocal assignments have a maximum Brror
at + one count aon the tenth or least
sigruticant digit,

whie countless computations may be nerformed
Wit completre accuracy . the accuracy limits
ot prarticutsr operations depend upon the
nput argument as shown halow,

Function tnput Arqument Mantissa Error
IMax.]
“w:"_ A Counts in D’lﬂ
1
W, I count in D'ID
[T_] o™ 3 counts in DH]
LI

y“l 1 count In Dg

[;E! ¢ ( i“:'E 360 or B counts n D‘ID

ﬂilcl:\i'z 8

li.‘DE] b 0 E:H’ < 360 or 8 counts in El.”]

[‘H"} 6 0 ﬂtHf.. B9 4 counts in Dg

gq° 5]1315 89.95° 1 countin Dg

= rﬂq" « 1010 ¢|xlg E<5x 108

cos | x 10'1U5JHLE E <5 x 108

[ 1

tan'1 % E < 5 x 108

[

Linear regression
lalt, linear
regression parameters)

E counts n D-ID
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Function Input Argumant Mantissa Error
{Max.}

Mean and b countt In D1u

Standard

Deviation

Combination n,m positive 1 count in Dg

& Integers {n 2 m)

Parmutation,

Binomial, Poisson
and Gausslan

Dlstributions

nl n < 69 B counts In ['.’I.m

In [ (x] Positive

B counts In D"J

Cosh vy

Sinh y Y countin D"J

tanh vy

Enlh‘1v B counts in D'Iﬂ

Sinh'1y
tnnh“v

Complex

1 count ln D
arlthmetic 19

A% % 1 count In I'.'l.”]

On = Nth display assuming s laft Justified 10 diglt
ragult,

APPENDIX D.

Useful Formulas and Topics

Hyperbolie Functions

cosh v + sinhu =pt U
cosh€u — sinh2y = 1
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s«nh (8 + [b] = sinh a8, cosb + | (cosh a.sinb)
cosh (a + jb) = cosh a.cowb + | {2inh a.3lnb]}

hyperbolic {jb) = j trigonomatric [b)

1 28
Arc tanh {(s + |bY = — Arc tanh +
’, 1 + ad + K2
] 2b
— Arc tan
Z 1 — a2 _ p<

Factorial of Evean Numbears
(2n)1l = 2. 4. 6.......2n = 27 1)

Factorial of odd Numbars

(2n — 1)1 = 1.3,5,..... (2n.1) =

(Gamma and Beta Functiant

rin+ 1) =nprin) =nl

Error Function

X
E rf“‘:'-f B'TE dt-EI[H ﬁ}-1

O

Binomial Coafficients
n
(1 + n}" = ¥ ¢"%" n>a
r = n J

Combinations with Repetitlons

The number of ways In which r IndIstinguishable
particles can be distributed among n calls with no

restrictions as to the number of particles parmitted
in any one cell is
in any one call si: l.'_':"+ r—1

76

Multinomial coefficiants

The numibar of wavs In which a tat of r alementr
can bhe partitionad (nto an ordered 18t of k
sublects Having rq, ro....i.0. T @leaments

respectivaly with E'; I"I = %

ni « x TP xch-T1 <2,
ry | ro [ rerrnnnas il F 4 r2 F3
rk
Erk
Matching

The numher of ways In which n numbered
glaments can Qo inta n numberad cealis 30 that
no alament goes into a cell having the sama
number as the alepnant |s:

I"I' _ D_I + n_' TYEIETTY -.‘.-_r”'. -I'1}n IT*PIH + F;.‘ — FI':-. + ...
2! 3t 4 n|

" n
RILE

Magative Binomlal Distribution

The probability of getting an mth success on the
nth trial, each succeass having tha probablility p.
is:

n-T M I
c_yxp x(1 -p)
Hypargeomatric Distrlbution (Sampling Without
Resplacemant)

The probability ot getting m success aut of n
trialt out of & s8t containing a successas and b
tailures, sach with an equal probability of being
selected |s:

a b
Emlcn*m

Ea+b
n

17



satul Delintte {ntegrals

b g
cOsh 2yt At = 22”'2 ﬁ‘x b oy rlhi -y )
lcosh HE f'"f?xi |

F'I-EE| x 0 Real x >/ Real y

e LA n+ 1
5 {jﬂsh Bilg = 5 sin S FL‘_*

b o ﬁ._[:_-n"ir?
2

Realn > — 1

.
] rn+1) {n+1
SCDS asin” 8do EFL 5 '
o r'n"-n'.-'_
- ( )

dx =" ita =0;
Sﬁ*'rx E

Py
i1 a < [0
L
‘Sﬂ'nxﬁxdx=1 f
O 2n W0
'IHI .I'IJ
_'.___.dx =
- 4
' 1n:-nd”=_n
1 + x 12

(v x)  gx = (- 11" . n

o
(:eometric Formulas

hL> Q

78

1. Circumierenca:
Circle 200 T

2. Area:
2

Circle®r
Ellipse T ab

Sphere A4Mr2

Cyvlinder Enrnv'E + 2nrhir + h]
Triangle ' ah
3. Volumas:

Hlipsnid nf Revolution 4/3 hEE

Spare a3 mes
ol nrih
viindar r
Cone nreh
3

It LINEAR REGRESSION

The simple linaar regression equation i3
QIven as.

vi= @t RBx

lat a. b be the astimates of @ and {5
respectivaly,

r——

EH?ZIHIE.JT?"?}= EHlFi'_{EHi} {E?Il
N
EEE= E{x.-‘;—]2= Ex?-[El-]‘EFH=

V) = Ey? - (Xy)%/N = Total §3

/9



1) f".:-:}f - Eh-vi - ) {’."_'yLII Y standard error 0! slope . t.
slope X _ | T ~
A " N . | SF = E‘ﬁ‘[_._"’;___ _

M "_Fq-'

10} Linear Regression Mean Snuare

A ? h: W*'I-HI"E ;I'.- EH- ariii W l"'ll" HEQ SS i E:'El_i%

2] inmtercept a

' I
M_" N F]E!g L.'H ]
1) caefficient of ddptermmiiriation rE 11y Resithual Maan Soerare - - R55
- Resiclual of
. A, il,:-: }
l: A CI A RSS - SF.x
Il'|- S
I l Lv? [ 3 . }
M) T 12) Toiiest tor HO I'% 0 F = MS regrassion
' HaAa 3 <[ MS rasidual
| -

d) estimated value v on the regression fine wWhitch s compared with the critical

tar any given x value, B Vi Vo where v. = «t regression =

T-' - a+t bix 1 anved Vi df residual = N 2
ol Regression 55 - Exv__'? - L,qrv (3w 1|||: Ry j 13 standard deviation of the x values

E::'} N S, Ex? N x
Y x? {Exj',lz TN
N f I
. a 14} standard deviation of the y values
6} RSS - TSS RegSs = I‘?i'?}z b standar vigt ¥
.
cYyd N
7Y standard error of estimate of v on x S’r’ 1III"r'l v
N
: A2
Sy.x = :’-["r’l- -y}® = RSS
N-2 N2 APPENDIX E

8] standard error of the regression coefficient. INTERNATIONAL SYSTEM OF UNITS (St

a (the intercept) CONVERSION FACTORS

Conversion 10 Metric Measures
Symbol Given Multipiy by To Obtain Svymbol

LENGTH

M inche: 2h a4- millimeaters mm
t feet 30.48 centimeatars  om
wil yarids 0.9144°* metars m

80 81



Symbel Given Multiply by To Obtain Symbol
LENGTH
il rmiiag
{statuta) 1.609 kilometers ke £77
nmi miles
{MNautical) 1 852" kilometers k rmy
mIicron 1.0° MICrOMetars um
AD angstrom 1" Ranomatars nrm
AREA
crmil circutar
rrilsg. 0.000506 7 sq. millimetars
ITHT'iE
ir"-E sCJuAre
inchas 6.452 L. cantimeters
ll:rr‘nE
1“[E saquard
foct 0.092490 $]. Mmeters rn?
yd:" square
vards 0.8361 5. maters rn?
i< Q. miles
(statute) 2.590 s, kilomeaters
I-t:r"|r1|E
acres {.4047 hhec tares
”deﬂ} ha
VOLUME
fl.or., fluid
ounCcas 29.57 cubic orm e:m3 or
(US) fmillimetars] ml
gal gallons
(WS hg) 3.78B5 liters |
gal gallons
{Canada) 4,546 liters I
in3 cubic
inches 16,39 Cil centl.
matars i‘:.rllf"n:3
13 cubic 0.02832 cubic meters me
foet

82

Syrmibol Gwen Multiply by To Obtain Symbol

LENGTH

wiﬂ cubic 0.7646 cubiic meters IT'iS
vard

151 barrels
{US patrod)
petroll 015920 cubic meters m3
acre feat 1233.5 cubic metars m3

CPEED

ft/min faet S.080 mitlirmaters mm/s
featr per par second
minuie

mml/h mitles par 04470 meiars per m/ss
howr

Lrm/h kito- 0.2778 meters par m/s
meters per SEC
hr,

k1 knots 0.5144 meters mJss

par sac
MASS
DZ OUnNces 28.35 grams 9
[avdp)
Ity pounds 0.4536 Kilograms kg
{avdp)

ton short 0.o9072 matric tons  t
LS (1000 kg)
{2000 Ibs)

EENFITY

th/ft pounds 16.02 kilograms lrl:iih:lf-"rﬁ:3
par cubic par cubic
foot matar

FORCE

az. punces- 0.2780 naw tons M
forca

I, pounds- 4,448 nawtons M
force
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Symbol Given

LENGTH

A kilo- 1 B0 7
grams force

1y Iy e 11’.:'.'.:1J

WORK, ENERGY- POWER

It Ity toot 1. 356
nouneds
torce

cal calorie 4 183
(tharmo
chierrm)

SREY Hritish 10RG
thherimal
unitsilnyl)

hir horsepower 74b
(elec }

1t lisfs
foot pounds 1,356
force per
second

Btu:/h Britwsh
thharrrral
units per
howur{_ntl)

0.2931

PRESSURE
2

pounds- 6. B95

fnrc%(

Iinch

1378 1a

II'.n,f'H.’E pouncds- 47 B8

fanEZ(

toot

I-c;un_rl."’rﬂu2 kiley: 9. HO7
graris-
lorce/

TT"IEIEI'J

TR B miltibars 100.0°

Multiply by Ta Obtain

My Lions

MNeevwITOons

1O Bs

joules

(G les

wWitl1s

wvwatts

w1 1S

kilojrascals

pascals

[rascals

Iyascals

84

Symbol

k F* A

symbol Given

LENGTH

mm HQ rrl 133.3
rmeters
of Hg

' HED nches 00,2497
of water
{349 )

TR HEf} feet of 2. 980
wWatar

LIGHT

tc footcandles 10,76

L foroillarmmbers 3. 426

Svmbaol To Obtain

Multiply hy To Obtamn

[rascals Fa

Lilopascals k. a

kilooascals kF 3

luw | ™

candelas paer cd/m
1, Immeagler

Conversion FROM Metric Measures

TEMPERATURE
Symbol Given

'F Fahrenhe|t I['ﬂ F .32

C Celsis
*I'mificates ax 3001 value

Symbols for Quantities

COuantity Oty
Symbol

lfength /

fT1i13% 'm

tirTye 1

traquiency i )

angular WA
freqgquency

ared o Y

v L e W

Divide by Given Symbol
Compute by To Obtain

16/9  Celsius " C
'Cg t 32 "Fehrenheit F

S atrmmt when rounding

S Linit
Unit Symbol Unit

meter AN
kilogram kg
seConcl S

hart? H 2 1/

raclian perrad/s
SeC

c1], IMeler i

culbnc 71
metler
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Symbaol

Symbaol

Identical



CQuantity QOty. G Unit Identical smYSICAL CONSTANTS

Symbol  Unit Symhbol Unit 156
«a. tronic charge ... ... e e, 1.602x10 “C
valocity v mete '
e r /s «wut O dight in vacuum, ... ..., . 29979 x “IEIHrﬂfs
T:TeXulals, +:mtttivity of vacuum, alec
acceleration 3 meter por mys2 CBST et e Co8.854 x 10712 F /v
(hinear) EEEE
f artneabhihty of vacuum, mag
oree F newton M '
R }upl’-'lnx 'I'I:l:"r ./ m
torgue 1..M N2 wwTon N Y .34
N r annck cOoOnstant o oL, aemeaeanraaa e h. 6626 x 10 J's
[ITESSLIre P nascal P N/ 2 5alTZMIBNN COnsStant e, k 1.38 x 1077 J/K
tEfﬂﬂﬂfE[Lle T{j 1 .l"-r]-d-ﬂ"""' CONS AN L. i cmeae - F 9549 » .I:Dd l:.-"'ﬂ"lD
{Ehﬁﬂlll tE} kEIUin H_ |1.|F"H.-jﬂrd grauitatiﬂnal
ternperature t..0 = celaration .......... N eimeiemEaEaa-tdgaaa g 9.807 r‘r'-.;"s2
[CUsTIomary ) degroe “C
Celsius agrmial atmospharic prassure ., ....... Atrm
| 101.3 ¥Pa
attenuation neper par Np/m
caoefficient mitr 17 1 B ,
FTACTOR 10 tara T 10" deka dal 10 p micro iy
[rhase ,(5 radian per GNIT PREFIX 1|',:,'|IE]I giga 3 10 “ nano n
coetticient metar  rad/m 106 mega M10° 1 deci @10 '? picop
' 1 IYMBOL 1D3 kilo k 10'2 canti C 1IIII"IE famto f
MPaagation 5 reciprocal o ., .1 N 18
Eﬂﬂ'ffl.{:iilﬂﬂt metar 10 hﬂCtﬂh 10 rmilti m 10 ario a
(¢ = = +jf})
radiant / watt per W /sr
intensity steradian
radiant flux Py watt Vv
irradiance  E watt per  W/m2
2. meater
iurnnous / candela c ot
INtansity
luMminous 4 Il men Fre
fiux
'Huminance E I | x h‘"l"wu."’rr*p‘r":t
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APPENDIX F

Hechargeable Battery

AC Qperation

Connect the charger to any standard alactrcal
outlet and ptug the jack in1o the Calculator.
Attar the ahove ronnections have heen mada

the power switch may be turned "IN

[While connacted to AC the hatteries are
automatically charging whether the power
switch is “ON'" or “"QFF*"}

Battery Oparation

Disconnect the charger cord and push the
Powar switch to "ONY, With normal usge a
tull battery charge can he expacted 1o supply
about 2 10 3 hours of working time,

When the battery s low, figures on displiay
will dim. Do not continue battery operation
this indicates the need! for a battery charge.
Lise of the calcutatar can ha cantinued
during the charge cycle,

Battery Charging

Simply follow the same proceduro as in AC
operation, The calculator may he used during
the charge period, However, daing so
increasas the tima raquired o raeach full
charge if a powar cell has complately
discharged the calculatar shouid not be
aperated on battery power until 1t has breen
racharged for at least 3 haurs, unless other
w58 Instructed by a notice accompanying
vyour mmachina, Batteries wilt reach full
etficiency after 2 or 3 charge cyclas.
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IMPORTANT -- Low Power

1 thattery 15 1ow
a  [Dispvay wall apprear erralid

b, ispilay vl dom

¢ [hisplay will fail 1o arce0t nurmbers
L e of all ot the abrove cond1on OCoUT, W Ol

rray cheack for a law hattery candhtron by
entering aseries of 8511 B's tail 10 appear,

avians should net e crontinngidl on

Lire:l iy e operated on A0
| f

Orer
braattery [proweerr, |
Do, See bhortery charqing exixananion.
mactiine continues to be noperalive see

PILA AT I DY SE 1147

CAUITION

A srrorg s R dischiarge will 0lamage your
Frr e

Shipping Instructions:

A fivlertive mactane shoutd e raturned to tha
nithorized service ceinter nearest yaou,

e Lisningg 0of seryvice CENTers,

Termperature Range

Mode Temperature C Temperature F
perating 0 to BO 32':} 1D 122"
Charging 10 to 40 50 10 104"
Storage .40 to 565" 40 to 131°

{se proper Commaodaore/CBM adapter-
rachargar 'or AC operatiaon and recharging,

Adapter 640 or 707 North America
Adapter 708 England

Adapter 709 Cantinental Furope
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