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Introduction
The Commodore P50 Programmable calClJlator
offers a wide variety of mathematical operations­
and the po.....er of a 24 step programming capability,
all at a very low cost.

The single 3/4" x 1/2" x 1/16" microproces$Of
chip Is the heart and brains of your new calculator.
It is unique; virtually no other calculator packs as
much power in a single chip. This accounts for Ihe
remarkable cost efficiency. The chip is a product
of the superb engineering and production skills
of MOS Technology. a Commodore company.

This chip contains enough circuitry to generate
trigonometric, inverse trigonometric. logarithm
and exponential functions. In addition to the
square, square root, reciprOCllI and factorial opera­
tors, there is a useful integer function which trun­
cates the decimal part of e number_ Five memory
operators simplify computations with Ihe single
memory, and thus reduce the number of steps
needed in many programs_

The full potential of the P50 is realized in the pro­
gramming feature that allows up to 24 keystrokes
to be stored in the mechine. Loops can be formed
using the GOTO key, thus enabling thousands of
operations to be performed at the touch of a
button. There is conditional branching on positive
and negative numbers as well as zero.

This manual is designed to familiarize the reader
step by step with the P50. There are semple prob­
lems that reinforc;e this procedure and a list of 16
useful programs including poiar/nilctangular coor­
dinate conversion, dellnilesfdms conversion, binary
numbllrs, thll quadratic formula, Fibonacci
numbars, compound interest, loans and dice.

We at Commodore take graat pride in this calcu­
lator. We fllel that exciting nllw applications in
mathematics and programming will be opened up
to you, the new owner.

1.....-- _
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I. Preliminaries

Power On
Your programmable calculator can run on battery
power alone Or YOU can use the optional AC
adapter.

Push the ON/OFF slide switch to the left to turn
the calculator on. Agolddot appears to the righl of
the switch and Ihe display should read 0

The Display

13141.5927-031
I i '1--.,-1

mantissa exponent

A sample display is shown above. The number on
the display reads

3141.5927 x 10-3

Your calculator COIn compute numbers as large as

99999999 x 109
'1

and as infinitesimal as

.00000001 x 10-99

Display Shut-Off Feature
To conserve battery power, the display has a timed
shut·off feature. After 60 seconds of non-use, the
di~played digitS will disappear leaving only the
decimal point. No information is lo~t and the cal­
culations can continue at any lime. Press~
twiee to recall the number to the display.

Entry
Enter numbers exactly as they ~ear, using thll
digit keys and the decimal kllY 1.:J. To enter a neg­
ative number, prllss the change sign key 1+/-1.

5



The 1+1-1 key will also change a negative number
on the display to a positive one,

•
3 [±] 0 4 EJ will ignore the G ilnd display
the answer as 12.

Scientific Form Chaining: Two examples of chained operations are

According to the rules of algebra, x and + supersede
+ and -. SO we should get

Scientists usually express numben; in the following
way:

6,023 x 1023

3x4+5'" 8-4+2'"

Chaining is usefUl because complex expressions
like

1((3-+2)"11)K44)-6'"

can be calculated without using the memory,

3 G 2 [B 11 [!] 44 [;] 6 EJ -----""'14

On the other hand, the following eKpression must
be rearranged before cal£ulation.

This is 1'101 the case On this calculator land on most
calculators with algebraic logic}. ElH:h time an arith­
metic key is pressed, the preceding operation is
performed and the result is displaved. Thus, 8 B
4 [B will display 4, the answer to 8 - 4. When you
push 2 B. the calculator will perform 4 + 2 and
display 2. Thus, the above operations on the cal­
culator yield

• 21

8-4+2"'8- (4.; 2)

"'8-2
'6

4.9110142

---'17

---, 2

3x4 +5'" (3x41-+5
"'12-+5
"'17

3 -+ l6 x 112 x 12) .;- 8)) '"
H(2 x 12) .;- 8) K 61 -+ 3

2 [!] 12 EJ 8 [!] 6 B 3 B

Answers: -2.1316018

Praelic:li Problems: Compute

(i-+1.7)-4.623 3,3-+ 6 .5 -"/l"1.42

The Cle.r Key Ic/cE I
If you make a mistake on entry, press IC/CE 1
once. This will clear only the display and will
leave the information stored in the registers,

To clear a continuing calculation, press ICICE I
twice,

This is called scientific form and can be easily
entered with the following steps.

11) Enter mantissa, 6.023
(2) If the number is negative, press 1+1-1
(3) Enter exponent by pressing lEE I 23
(4) If exponent 1s negalive, press 1+/~ I

The Pi Key iii
Press [!!J to display

3,1415927

II. Arithmetic Functions
The simple arilhmetic kr{s G B [!] III 0
are used to perform simple arithmetic axactly as
written. For example, to find 3 x 4 ", just press
3 [!] 4 B and the answer, 12, appears on the
display.

Any of the keys G B [!] CI can be over­
ridden by another. If you make a mistake, just
reenter the corlllct one. For example,

\
6

_I
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Fae:toriel l!iD is defined by

n!-nx (n-1) x (n-2)x·, ·x2x 1

for any positive integer n. (01 '" 1l.. For example,

4!~4x3x2xl-24

Press [!!!J to compute n I for a displayed non·
negative integer where n is less than 70.

9595.8097

-0.4621808

11Ix I Re<:ipll)c:.1 Kay; Press 11lx I for the recipro­
cal of the displayed number.

Exampla; Find
~-~-

1.(1 )2 1:2 1:2w«vl; +(y)+(z)

where U. y, z) ~ (3,4,5)

Solution:

311/xl ~ ill
4111xl G!:J GJ
5111xl [!:] EI

lEI
Prac:tice Problams: Compute

1

~

Answer: 0.6833317

can be calculated without using the memory.

3 GJ 1 EJ 4 [£:iJ B 2 [£;] EJ -1,

With a lillie practice, you will find that you can
chain compleK operations without having to re­
write the expression on paper. You will quickly
find that x lind + give YOu nO trouble, but _ and
; present ~ome problems. Try to calculate

2- (4<- (3 + III

II is tor this reason we have the following key.

Th. EKchlinge~ Key: In binary operations

(E1 [;] 0 Ell there afe two numbers stored in
the registers. For exampl!!. after pressing 3 G 4,
the y register contains 3 lind the x,!!!lIl!.!er (the dis­
play) contains 4. When you press~ the reg·
isten lire switched.

YOu can use this feature to check II number already
entered. For example, the number 6,626 x 10-~' is
in the display. You press B 9 but then remember
Ihat you Should have written the previous number
down. Sjm~~press li:i] and the display reads
6.626 x 10 . You write this down. restore the
registers by pressing~ again and continue.

The major use of the l.£:i.] key, however, is in
chaining. Now expressions like

2_14.,.(3+1))

6,23 -14.41 - (3.62 -Ull

-~!330

Practice Problams: Compute

•". - ". - 1

Answer; 1.6746504 , 3.74

Algebraic 0p8rators include:

[i!] Square Key: Press 0 to square the
displayed number.

G2II Square Root Kay; Press G2!j to take the
square root of the displayed number.

111
Example; Compute 7i4i

Solution:

7 l!iD (!J
4 [!!!J ~

11 [!ill I£il
El

• 9
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Practice Problem: Compute

.!+-.!+J..+..!.
61 71 8! 9!

Answer; 1.6148589 x 10-3

The Intll1l8r Function liNT Iwill trunr:ate ldrop
offl the decimal part of the displayed number.
For example, 3.1415!INTI will drOp tIe .1415
and display 3. Similarly. -55.999 INT will dis­
play -55. This key will be very useful in program­
ming (sell Appendix A 12).

Example: Compute im (11'4)

Solution: ~ [;i!] 0 ~ I 97

Practil;ll Problem: Compute

lint (int,j5i'5"1 )]1
int ,jT5f

Solution: 120

III. Trigonometric Operators
The IOE<i] IRAol ]GRAO[ keys represent the
three units of measurement for angles:

1 circle ~ 360 degrees
~ 2" r"o;li<ln$
~ 400 gradi"ns

Beiore using the trig keys. you must put the cal­
culator in the right ilngle mod6. Thilt is. you must
choose whether you want your entries i1nd answers
to be expressed in degrees, racli"ns or gradiilns.

The milchine is Ililturally operating in dewee mode.
Press IRAD I to enter radian mode i1nd LGRAO I to
enter gradian mode. Press IOEG 110 return 10
degree mode.

10
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The trig functions ,in (I and cos e are defined in
the following diagram,

{sin 9. cos (II

,

where (sin 8. cos OJ are the rectangular coordinates
01 the indicated point.

The tangent is defined as

sin /1
taoO--­

cosO

The trig functions hal/e the property lhat if

h

b

o
,

then sin 11 ~ ~ ~ opposite
h hypotenuse

cos fJ ~ .'!. ~ adjilcent
h hypotenuse

Opposite
adjacent

11
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Thlltrlg key. Iii" I Ico.1 ltan Iinstantly compute
the sine, eosine and tangent of the engle displayed.
Remember to put the calculator in th~ri8te
angle mode using the IDEG! IRAD I~ keys
liS explained in the previous section.

Example: Find x

x

~23·

Solution: U$Il the law of sines (Appendix 61)

x 2.07
sin 236

'" sin 300

--~I 5.9910294

H 2.07. 2~
ence, x D sin 300 l( sm ..

2.07 [B
30 !$inl 0
231sinl EI I 1.6175269

Thusx ~ 1.618pm.

33·

Solution:

. 33. x
Sin '" ffki1l

Therefore. x ~ 111 x sin 33Q

) km.

The program is

J3ls;nl [!] 11 B
Therefore. x '" 5.991 km.

Practiee Problem: Find x

Practice Problem: Find C

,
11.4

Hint: Appeno;lix 81

Answer: 11.379838

14.9

3rr
IT

Hint: IRAo!. !£i] and El are important keys
in this computation.

Answer: 9.7596506 x 10-3

Example: Find x

12

Th. inverse trig functions are the revllfse of the trig
functions. The trig functions take an angle 8 and
give you a number x, The inverse trig functions take
a number x and giVi! yoU an angle 8.

The inverse sine, cosine and tangent are denoted

arcsine. arccosine, ar<:tangem

and are defined by

13
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arcsine x ~ 8 _ sin 8 ~ x (-180" 0;; 8 ,.,;. 180")
arccosine x ~ () ... cos /I ~ x 10 <: 6 " 180"J
arctangent x .. 8 - tan 8 '" x 10 < xl

Inverse functions do the reverse operations of
their associated functions. Thus we have

arcsine (sin 8) '" (J sin (arcsine x) '" x
are<:osine (cos 81'" 8 cos (arccosine xl'" x
arctangent (tan 8) ~ (} tan (arctangent xl '" x

whenever 8 and x faU within the above constraints.

To talte the arcsine of the number on display,
press l.re I lsin I. The answer is an engle expressed
in degret!s. radians or graclians as indicated by thll
angle mode (pg 101.

Simila~to calculate arccosine and arctangent.
press~ IcosI lind lare:! Iwn I.
Ellamplll: Find 8 in graclillns.

Practice Problems: Find () in degrees

0246~

Answer: 3S.686729~

Find () in degrees

() '" arccosine (sin ~;)

Antwer: 33.157895°

Neturel LOll Key: This key l:omputes the
natural log ill'll of the displayed number.

Naturel AntitOll Key: This key computas
eX for a displayed number x .

[!§] lOll Key: This key computes the log to the
base 10 of the displayed number.

110X I Antilogarithm Key: This key computes the
..ntilQg of the displayed number.

IV. Transcendental Operators
[!OJ

3.2

•
4.1

Solution: We have tlln (J '" ~:;

Therefore,

3.2
(J ~ sretan­4.1

Properties of Transcendental
Functions:

Thus.

So,6 -42.19gradians

lGRADI

3.2 E]4.1 EJ
Iarc I [uml --~142.190671

eX 'l'Id '1'1 have ,he following propenies:

lil 11'1 a + In b n 11'1 (a x bl
(iilll'la-Inb'='ll'l(a+bl
Wi! b In a ~ In fab)
(iv) e1r1X ,. X

(v) tneX=x

14 15
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fOX and 10lIl have thl: following similar properties:

{IIi) loga+logb:log{axbl lixll0JOg x -x
(viil log a -log b '" log (il -:- bJ (x) log lOX", x
(viii) b log a '" Jog lab)

Example: A colony of baetllria has the following
population farmllla:

o-3.6xl0H +4.9xl04

Here, the number of organisms, n, is determined by
tile number of days, t. Ho..... long will it take the
population to reach 100 million?

Solution: Solve for t

3.6 x lOH + 4,9 l( 104 " 108

"""'3.6 X lOlt '" 108 - (4.9 X 104 )

• I '2t 10 - 4.9 x 10 )
~10 '"

36

Take the log of both sides

'0
" (106_'4.9~10~l)log -log --

3.6

By property (xl above.

log 1021 ~ 2t

Therefore.

" (101l_14.9x10~1
t- 2 0g 3.6

•

Practice Problem: Calculate

I!hr+ell )

Answer: 2.5956819 x lOll

v. The Memory
ISTOI Store Key: stores the displayed number

in the memory_ This will override the
previous entry in the memory.

IRCL I Recall Key: displays the t"orllents of the
memory.

IM+1 Add to Memory Key: adds the displayed
number to the number uored in the
memory. The result i~ then STored in
the memory.

IMx 1 MultiplV by Memory KeV: mUltiplie~
the displayed number by the number
uored in the memory, The result i~

then stored in the memory.

[x,--M 1 Memory Exchenge Kev: displays the
contents 01 the memory and at the
same time stores the displayed number
in the memory.

Example: Find

16

Thus it will take approximately 3 days and 17
hours to reach a population of 100 million.

Now, compute t

1 [gJ 8 [;]

4.9 [gJ 4 B
3.6E]

fLog]
620

[::]3 @ 24 0
---, 3.7217423

---, 17.321816

Solution;

111s1nllx2 ) :11xl El
23lcosll!!J 11/xl EI

G2!J ISTol

IRcLllexl [;]
IRCLIl+t-llexl EJ

20 ---105.53932

17
~-----



Practice Problem: Compute
When writing programs, it will be useful to keep
track 01 the display and memory as shown ;n the
next example.

Example: Compute

Practice Problem: Compute

€I" + "

e" -"
Answer: 1.3141734

5. ,
A~ ~ ,,1'11+"

j ~ 1

Solution:

+113 +,,4+,,5

1.3356405

Example: Compute z

z = 3x
4

+x3 _2x2 + 1 ,f x=v"-l
Solution: This formula cannot be computed
directly _A simple trick is 10 marrange the
expression:

z ~ (3x 2 +x_2)x2 + 1

- {I3x + 1)x - n.,z + 1

Now compute z:

,,~ Q 1 EJ ISTOI

3~IRCLIG1

~ IRCL! Q 2

GJ IRCLI ~

w'E]
Prll,ctice Problem: Compute z

z ~3x!4 +2x IO -1 ;fx~ In"

Hint: x lll ~ ((x 2 )2)2 x x 2

AnswtH': 26.63294

18

Enter x· M

" " 0

lSTOI " "[Mxl " '"fiB " '" ."
IMxl "

1f3 + 1f2

IM+I " ~+1f2+1f

IMxl "
1f4+1f3+~

IM+I " 1f4 +113 +,(l +1f

[~iJ " i' +114
+1f3 +,(l

lM:+J " rr +114 +1f3 til H

IRCLI- 447.44625

-The Oispl"y

Practice Problem: Compute

9, f9I
A" :t x' where x e v' 4i"

i '"' 4 41

"Answer: 6.4793195 • 10

19



There are two exceptions:

IARCj tak.es 0 steps: !ARCII'inl isonenep.

After IIGOTO?, the next two digits tak.e one
step: GOTO 04 are two steps.

Ar rhis rime you, rhe reader, should attempt some
of thfl programs in Appflndix A. This will fflmiliar'
ize you wirh the farm,t we vs, end will give you
practicfI eM,ring and flxet;uting programs.

In the next chapter, we analyze some sample
problems and describe the techniques for writing
your own programs.

04 i~ two neps.] II the number is not
UfO, il just continues.

Similarly, ISKN I and !SKP I test for a
negatir sign) on the displayed number.
Thus SKN means skip if negative and
15KPI means skip if positive Or zero.

ISSTP I The Single Step Key: is helpful when
debug9~grams. In the compute
mode,~ 's the same as RUN but
will only execute one nep. By repeatedly
pressing ISSTP!, you get to sea each
intermediate calculation in the program.

Note: There are 24 steps available. numbered 00
to 23. Each key entry takes up a single step: e.g.,
329 takes three steps.

VII. Programming

Evaluating Functions
ElUImple: Find lb.') for X ~ .9,51,99999 BnQ
0.0101.

f(x) .. Inx _le-arctan X) + 9.4

Th, Learn Kev: is used to ente~­
gram into the calculato. _Press I.!JtliJ
beton: entering the program. The display
will read 00. This indicates slep 00 is the
nllxt step to be entered. As you enter
keystrokes. the display Nlads the step
number fa the next~Afterentering
the program, press I..!:£!.!:l!J to return to
compute moQe.

~ The RUNISTOP Key: has two functions.

In the learn mode, press IAIS I for
STOP. When executing a program, the
calculetor will stop et this point. You
can then read a result or enter some data
or both.

In the compute mode, press IRlsl for
RUN. The machine continues in the
program where it left off.

IGOTOI The GOTO Key: has two functions.

In the learn mode, press IGOTOI 09
end the machine will go to step 9 when·
eller it encounters this step in the pro·
gram. This is useQ to form loops.

In the compute mode, use IGOTOI
before the IRlsl (RUN) key to tell the
machine where to Uart the com utations.
For example, you usually press GOTO
00 before executing a new prOgram.

ISKZ I ISKN I ISKPI The COllditionlll Branching
Key,: are USl!d only in the learn mode.

The ISKZ I key means sk~ero.When
the machine encounters~ in the
execution of a program, it checks the
current Qisplayed numbllr. U this is zero,
ilt skips re next step. (If the nex~,
GOTO ,it skips two steps; I.e., lQQ!QJ

VI. The Programming Keys
[LRNI

20 21



Solution: Find the keystroke sequence for this
function using RCl lor x:

RCL 11'1 - RCl arc tan +/- eX + 9.4 ~

Next, compile the program,

PROGRAM

LRN
00 'TO 08 9
01 '" 09
02 10 4
03 RCL 11
04 arctan 12 STOP
05 "- 13 GOTa
06 ,x 14 00
07 ,
LRN

EXECUTE

GOTO 00
Enter x
RUN --+ f(xl
Enter x
RUN --+ H:<l

Now, run the program for the given values.

GOTO 00
Enter .9
RUN -----> 9.2946395
Enter 51
RUN ------......,. 13,331826
Enter 99999
RUN - 20.912915
Enter .0101
RUN~ 4.2441353

22

Practio;:e Problem: Find f(x) for

0_",
X ~ 1,2,9,O,01102and-1.09x 1

il I~x) ~ ~f;:'- + e-x )

Hint: Don't torget the 0
Answer: f(1) ~ 1.0615687

1(2) ~ 1.420616
f(9) ~ 3

HO.Ol102} - .832591
fl-l.09 x 10-13 )-.8325546

Plotting Curves
Example; Plot

flx) - sin G)O for 0.001 <; x 0;; 0.020

using increments of .001.

Solution: The formula for flxl is

RCL } sin

We will write the program to increment the memory
by .001; evaluate f~x); stop and then repeat, The
program is

PROGRAM

LRN
00 RCL 07 'TO
01 • 08 1/x
02 09 sin
03 0 10 STOP
04 0 11 GOTa
05 1 12 00
06
LRN

23



LRN
00 'TO 0' 1
01 , 10 ,
02 3 " RCL
03 • " •
04 2 13 1
05 , ,.
06 R5L 15 STOP
07 16 GOTO
08 17 00
LRN

25

Answer:

Polynomials
Eumple: Find p(x) for x '" 4, 7, 6,~, ~ where

ptx)"'3x4 +:u3 _x+1

SolutIon: As shown on page 18 you cannot enter
this formula dire<:tly. You should first rearrange
the expreS$ion

p(xl '" {3x4 +:u3 -xl + 1
"' l3x3 +2x2 -l)x+ 1
mH3x+2)x2 -1)x+1

Thus. the key sequence for p{xl is

RCL x 3 + 2 x ACL x 2

-1xACL+1 E

Next. compile the prol}Tllm;

PROGRAM

Pr.etice Problem: Plot

fIx) "' tan (ex +44)0

for 3.0" x" 4.5
using increments of .1

,..,~-----,

f(.Ol1) "" 1
t/'012) "' .993
1j.0131 ...974
fl.0141 ~ .948
f/'0151 '" .918
f(.0161 ~.887

f/'0171 '" .856
fj.0181 E .825
f(.0191 " .795
f(.020} "" .766

;. ' : I ' r ' , '''':_

f(.001) ~ -.985
f(.002)" .643
f(.0031 m -.449
1(.004)" -.940
f(.OO5) ~ -.342
1(.006)"' .231
f(.007) E .604
f(.OO8)"' .819
f(.009)"" .933
f(.010)"" .985

GOTO 00
RUN --fCOO1)
RUN --fL(02)
RUN ----- fLOO3)

EXECUTE

, !! r::' : "+- ·'-krH
_~_++-l _,_ +_ _, • • -'- +_

f< If· +~ i r:-:-rr +; ;:I
.5~_ - ++ ., 1__ :_+_-'- ••• t T'"
, ' :+ .C ~LL_~_-it+ --"'li'i' ,,':: ,', ,,',T' ':--:- t- ·t-+-1--r-·-t-t--'--t-- -t-+-:--~

-.-- ~--.-- - --j--+-<--'--;--+-+-"--<--t -j--+-j--i
+0'-, ' rt+ ,,--Hi -+--:--1-!-;-+ :--H--i--t

, " ", "

:005~ .010 : ~ .015j j ,020
! -:---1 -~-+-..-; .-, ~ .. i I I I. , ,

We get {rounded to 3 decimal places):

.,
, ,, ,
,

-1-
,

24

If we plot this on a graph, we gel



EXECUTE

GOTO 00
Enter x
RUN -p lJd
Enter x
RUN -pIx}

Now compute the results

GOTO 00
Enter 4
RUN -893
Enter 7
RUN -7883
Enter 6
RUN -4315
Enter 1-0-2­
RUN -.9375
Enter 1-0-3-
RUN - .7777777

Thus, p(41- 893 ,(~). .9375

p(7) - 7883 ,Ii) • .7778

p16! - 4315

Practice Problem: Find

plxl for x- .17, .84, 3.6, 19

if pix! - x4 _ 2xJ + xl _ X _ 1

Answ...: -1.1500908, -1.8219366,
83.0096 ,116,944

Roots of Polynomials
A root of a polynomial is a number x· such that

p(x·) - 0
Suppose you are given a polynomial. For example,

pix) .. 15);3 _ 34x1 + 4x + 8

26

The divisors of the lellding coefficient, 15 are

15,5,3,1

The divisors of the connant. 8 are
B, 4, 2, 1

Make a list of all fractions E- whell! a divides evenly

into the connant llnd b divides evenly into the
leading coefficient.

8 4 , 1 8 4 , 1
1T T 1'3 3 3 3
8 4 , 1 8 4 2 1
5 5" "5 515151515

Evaluate pix! for each of the above fractions and
their negatives. If ptx) '" 0 then x is e root of plxL-,
(Due to rounding errors, a number as small as 10
should be considered equal to zero.)

This technique will find all the rational (fraetional)
roots of any polynomial. This cannot be used for
irrational roots /..,f1,..j'J, etc.L

Practice Problams: Find the roots of pix! above

2 2
AnlWel':2'3'-"5

Find the roots of

pb! '" 2x3 _ lax1 + x + 70

7
AnPNel"; 5, 2,-2

The I£'i] Key

The~ is useful in many programs as shown in
the next example.

Examp'-: Find f(x} for X '"' 1, 5, 10, 100

.x
f(xl '"' lnx ..;x+4
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Solution: First write out the key sequence for the
formula:

RCL + 4 ~ .JX - RCL
In x-v .;. RCL eX
x-y '"

Notice how x...y is used in thie exampla, Next.
compile the program.

PROGRAM

lRN
00 'TO 09 +
01 • 10 RCl
02 • " OX
03 12 x-v
04 -IX 13 •
05

"
STOP

06 RCl 15 GOTO
07 '0 I. 00
08 x...,
lRN

EXECUTE

GOTO 00
Enter x
RUN ~f(x)

Enter x
RUN -fix)

Run the program

GOTO 00
Enter 1
RUN ...........--.- ~1 .2156526
Enter 5
RUN --------.. -106.7289
Enwr 10
RUN - -15306.018
Enwr 100
RUN -----> -4.8063297 x 1042

28

PrIlCtice' Problem: Find f(1l1 for

• 11:11' R'"
~l'9 r..... 'ans

II g 46"
II '" 90 gradlans

where f{1l) '" tan II - ~sin 9 + cot "

(". )Answer: f 19 '" -4.7997425

f(46"j ~ -.1535862
1(90 grad) '" 5.244114

Th.lx....1K.y
The IX<->M [ key is useful in manv programs as
shown in the following example.

EliUIlmple: Find
o
1: .JI '" ...rr + ..,f2 +.fl + ... + .,fn

i '" 1
for I' '" 5, 11, 19. 104
Solution: Suppose. for the time being, I' '" 11. It
is easier to find

../IT +../TlH V§" + ... + ...rr
set up a table and experiment with different
arrangemllnts:.- · • • • . •

" "
,

~--Ml • " .n " ,'l1.~1lI •
['J • " ,n " ,0· ,·1lI ,

[@ " " " "
, ,

~'?] ,n " .~ " ~
,

G1 ,'n " ,,""./11I " "n·~1lr·,'i
,

[i_'ii!1 " .0 " .'1T. ,.111" , ,Tl.,'lG.,"

" " ,n " "Tl ••.'\1 , ,'I1.~'llI'.;g

, , ,·n , ,,11,,~1
, ,'l1.,,111.~~

L"J " ,'11 , ,'Tl' .'llI • ,·11 ,,'\1 ....!
'"

It is essential to keep track of the memory in
lhisW8y.
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forn~5,9,24,55

When a possible sequence is found, compile the
program.

PROGRAM

LRN
00 x-M 08
01 , 08 SKl
Ol RCL 10 GOTO
03 ..;x 11 00
04 • 12 RCL
0' x-M 13 STOP
06

"
GOTO

07 15 00
LRN

EXECUTE

GOTOOO
Enter n
RUN -~
OSTO
Enter n
RUN --1:
OSTO

Then execute

GOTO 00
Enter 5
RUN --8.3823323
Enter 11
RUN~ 25.784903
Enter 19
RUN - 57.193842
Enter 104
RUN -- 711.95926

Praatice Problem: Find

o
1.: In fill

i ~ 1

An$Wer: 10.450452 48.961295
559.68849 4010.7111

I
I

I
I

The IINTI Key

The [INTI key is used in programs 12 and 16 of
Appendix A. You will use it to solve the next twO
problems.

Practice Problems: Write a program that rounds
any dlM:imaJ to the nearest cent. If you enter
53.7152 you shouid get 53.72. Similarly, if you
emer 4.174, you should get 4.17.

Write a program to find the greatest perfect square
less than or equal to any given number. (A perfect
square is a number whose square root is an integer.)

Writing a Program
We have seen there are six steps in writing a program

(1) Write out the formula.
(2) Rearr8fl9!l if necessary.
(3) Write out keysequence for formula.
(4) Using a table to keep track of the memory,

develop key sequence lor memory
operators,

l5l Use different techniques to shorten program
if necessary.

(61 Compile, run. debug.

We have saen how step (2) has been used to com­
pute polynomials. There is another trick you can
use to compute powers. Suppose you wish to us/j

9.7"
in a computation. This must be rearranged using
the formula

yX ~ elnyX " exlny
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Thus,

9.7x" eX In 9.7

This new arrangemanl is compatible with the
machine.

II is important to use a table 10 keep track of the
memory (step 4) when creeting e program. For an
example of this teehniClue, spa pa91129.

If your program lurns out to be 100 large. don't
give up. You may be able to rearrange your
lormula to make the prOgram shorter. II this does
not work. part of Ihe program may be entered
manually during the axecution 01 the program. For
eKample. the program lor the quadratic formula
[program 7. appendix Al is too long. The last parI
mUSI be entered manually: - RCL - RCl" .

Finally, you compile Ihe program, run a test prob­
lem and get Ihe wrong answer. You must debug
the program.

Use the ISSTP[ kay to run the program step·by·
step. You will thus find where the program goes
wrong.

The biggest cause of errors is the omission of the
G key. ForeKample,

3+4VX"
computes 3 + ~.II, instead, you wanted..,f3+4,
yoU have misplaced the" silln:

3+4"'VX

Check your program for In, eX• .JX . _y? • sin etc. An
equals sign before these operators makes a big
difference.

Appendices
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Appendix A. Useful Programs
1. yX

RUN
Enter 1
RUN'~ d,

GOTO 00
Enter nlO
RUN
Enter k
RUN - dk
RUN
Enter k - 1
RUN--- dk _

1
RUN
Enterk-2
RUN"'dk _

2

12 GOTO
1318
140
15 STOP
16 GOTO
17 01
18 STO
19 1
20 STOP
21 GOTO
2201

PROGRAM

·loiln10iseven
do lifn lO isodd

LRN
OOSTO
012
021n
03x
04 STOP
05 =

06 eX
07 -
08 RCL
09 x··y
10 '"
, 1 SKN
LRN

This program conv9rts a base 10 number n 10
to a base 2 number X2' Denote the digiti of
X2 by

dk d k _ l dk _ 2 ... d l do

To execute the program, choose a vaiue for k
bigger than the expected number of digits in
X2 _ For exampl9, to chl'!Jnge 5964 to binary
form choose k '" 13 12 '" 8192).

EXECUTE

4, Base 10 ..... Base 2

EXECUTE
GOTO 00
Enter y
RUN
Enter x
RUN ..........qy

EXECUTE
GOTO 00
Enter y
RUN
Enter x
RUN _,x

04 eX
05 STOP
06 GOTO
07 00

LRN
00 In 04 eX
01 x 05 STOP
02 STOP 06 GOTO
03= 0700
LRN

LRN
00 I"
01
02 STOP
03 '"
LRN

PROGRAM

This program calculat9s yX using the formula

yX",e.x 1ny y>o

PROGRAM

2.~

This program calcuhnes W using the formula

W"'elnY"i-X y>O

3. Fibonacci Sequ9nce

This program computes the Fibonacci iequence

-'"1,X2,X3,"

ui;ng the formula

xl"Ox2~1

-'"i~xi_2+xi_t i=3,4.5,-

PROGRAM
LRN
000 05x··M
01 STOP 06 STOP
021 07M+
03 STO 08 GOTO
04 STOP 09 05
LRN

EXECUTE
GOTO 00
RUN-. Xl
RUN .......... X2

RUN-x)
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GOTO 00
RUN~C

0'
GOTO 08
RUN ---+ G

0'
GOT018
RUN--K

EXECUTE

"''"13 Ee

'"'"16 +/-
17 STOP
181I.,
202
21 STOP

PROGRAM
LRN
002
01 •
02.
03.
048
05 EE
068
07 STOP
086
og.
'06
LRN

7. Quadratic Formula

This program computes the solution of

ax2 +bx+c_0

using the formula

-b + ../b2 4ac
Xl - 2.

6. Addltionlll Memory

You can use the programmirv registers to store
frequently·used constants. Suppose you will be
making numerous calculations with the
constants

C '" 2.998 X 108

G - 6.673 X10-1I

K - 172

These cen be entered into the program and
whenever one of these values appears in a com­
putation, press GOTO and the appropriate
line number. The desired constant appears on
the display and you may continue with the
calculations.

GOTOOO
Enter n
RUN
Enterdk
RUN
Enter dk -1
RUN

Enter d I
RUN
Enter do

EXECUTE

04,
05RCL
06 GOTO
0702

This program converts a base n number x n
to a base TO number Yto. Denote the digits
of xn by

d k d k _ , dk _ 2 ..• d, do

PROGRAM
LRN
OOSTO
01 0
02 ,
03 STOP
LRN

Note .. You can modify this program to convert
number; to a bll38 different from 2. St9P 07
should be changed to this new base. For each
digit dj. rapeat the sequence

RUN
Enter i
RUN .... Oor 1

until a a app9ars. The number of 7s generatad
by this procedure is the di digit.

5. Base n ..... Balill 10
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If the roots are complell numbers, an errOr
will occur.

8. Distance Betwlllt" Ix t. YI) and (x:2. Y11

This program computes the distance between
two points on the Cartesian plane.

jXI.ytl~

~.lX2'Y21
d-Jl.rl-xz)2+(YI Vz l 2

PROGRAM

GOTO 00
dllg, rad or grad
Enter r
RUN
Enter e
AUN~x

RUN -v

EXECUTEPROGRAM
LRN
00 x 07 RCL
01 STOP 08 tan
02 STO 09 '"
03 cos 1a STOP
04'" 11 GOTO
05 STOP 12 00
06,
LRN

h fi
x

Potar Coordinatll$ Rectangular Coordinates
(r,61 Ix,Y)

This program converts (t, 8l to Ix. v) using the
formulae

x~rcos8

v"'rsin(j

Step 2 of the exe<;ution ;s used to enter the
angle mode of (I. This Slap may bll left OUI in
succllssive computations unless the engle mode
is to be changed.

9. Polar -.+ AeetllJ1llular Coordinates

GOTQ 00
Enter c
RUN
Enter a
RUN
Enter b
RUN .......... Xl
- RCL - ACL

EXECUTE

12x-M
13-
14 RCl
15 x 2

16"
17 +1­
18 '"
19..jX
20x
21 x_M

22 '"
23 STOP

LRN
00.;-
01 STOP
02$TO
03 '"
04x....M
OS,
062
07 -i-

08 STOP
09"
10 +1­
11 l/x
LRN

PROGRAM
LRN
00-
01 STOP
02 '"
03x2

O4STO
05 STOP
06-
07 STOP
LRN

os­
OOx'
10 x
11 RCl
12 '"
13.jX
14 STOP

EXECUTE
GOTO 00
Enter x I
RUN
Enrer .1:2
RUN
Enter VI
RUN
Enter Y2
RUN-d

10. Rectangu..r .... Polar Coordinates

This progrllm conl/erts lx, v) to (r, 8) using

"'%'; oos8

8",farctlln~ifX>0

lsrctlln; + 180" if x < 0

This program will not compute (r, 8) if x ~ O.
Before enlering the program, vou must decide
which angle mode vou want Ii to be expressed
in and adjust steps 00, 10, 13-15 accordinglV.
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GOTO 00
Enter w
RUN-x
RUN ------> If
RUN -z

EXECUTE

12lNT
13 STOP
14 -
15 RCl
1Sx-y

'"186
190
20'
21 STOP
22 GOTO
2300

x~lnt(wl

If -lnl {GO Klw-xll
z""SOx [60lC (w-xl-y]

PROGRAM
LRN
OOSTQ
01lNT
02 STOP
0' -
04 RCL
05x-y
06­
0"
086
090
10 -
11 STO
LRN

degr__ d/m/s

This program converts a decimal degreBs o"Ia,lu,~

WO to II degrees/minutes/seconds value x 'I z
This elln also be used to convert decimal hours
to hours'minutes/s~onds.The formulae ara

12.EXECUTE
GOTOOO
Enter x
RUN
Enter V
RUN -(J

RUN-.

12+

13(180)
14 "or
15 200
16 ,.
17x-M
18 +
19 RCL
20 STOP
21 cos
22'
23 STOP

PROGRAM
LRN
00 deg (rad, grad)
01 STO
02+
03 STOP
04 x...,
05 ..
06 arctan
07x...M
OSSKN
09 GCTO
1018(16)
11 x...M
LRN

d/ml...... deg...

This program conllerts 8 degrees/minutesl
seconds value x Q y'1." 10 a decimal degrees
value wQ

• This clln also be used for hoursl
minutes/seconds conversion to decimal hours.
The formula is

11.

PROGRAM
LRN
OOSTQ
01 STOP
02-i­
036
040
05 "
oeM+
07 STOP
08+
093
LRN

106
110
120
13 "
14 M+
15 RCL
16 STOP
17 GCTO
1800

EXECUTE
GOTOOO
Enter x
RUN
Emer V

"UN
Enter z
RUN .......... w

13. Compound InterNt

Let P - principal
i - intere5t rate compounded k times a

year (expressed as a decimatj
B: balance after n compoundings

The formula for compound interest is

; 0
B-P(1 +"kl

Pr09rem A: This program computes B given P,
i, n, k.
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Program B: This program computes P given B,
i, n, k.

GOTO 00
Enter B
RUN
Enter P
RUN
Enter n
RUN
Enter k
RUN---- I

EXECUTE
LRN
00-1- 08­
01 STOP 09 1
02~ lOx
03 tn 11 STOP
04+ 12 n
05 STOP 13 STOP
06 D 14 GOTO
07 eX 1500
LRN

PrOllr.m 0: This program computBS i given B,
P, n, k

PROGRAM

GOTOOO
Enter i
RUN
Enter k
RUN
Enter n
RUN
Enter P
RUN-----.... B

EXECUTE
LRN
00+ 08~

01 STOP 09 eX
02+ 10x
031 11 STOP
O4n 12-
05 lr, 13 STOP
06 x 14 GOTO
07 STOP 1500
LRN

PROGRAM

14. lOins

Define P n principal
PMT'" payment amount
n - numbar of payments
i-interest rate (expressed as a dllcimall
k - number of payments in 1 year

The formula for loans is

GOTOOO
Enter i
RUN
Enterk
RUN
Enter n
RUN
Enter B
RUN---- P

EXECUTEPROGRAM
LRN
00+ 09 eX

01 STOP 10 +
02+ 11 STOP
031 12x-v
04 ~ 13 =

05 in 14 STOP
06 x 15 GOTO
07 STOP 1600
OS·
LRN

Progflm C: This program computes n given B,
P, i, k.

PROGRAM EXECUTE
LRN
00 + 10 '"
01 STOP 11 tn
02- 12+
03ln 13 RCL
04 STO 14x-v
05 STOP 15 ..
06+ 16 STOP
07 STOP 17 GOTO
08+ 1800
091
LRN

Gora 00
El'Itllr B
RUN
EnterP
RUN
Enter i
RUN
Enter k
RUN__ n
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Program A: This program computes P given
PMT, i, n, k.

Program C: This program computes n given P,
PMT, i,k.

GOTO 00
Enter i
RUN
Enter k.
RUN
Entar P
RUN
Enter PMT
RUN ..--.-.. n

GOTO 00
Enter i B k
RUN
Enter n
RUN
Enter PMT
RUN..--.-.. FV

EXECUTE

EXECUTE

12 RCL
13·
14x"'M
15 ­
161
17+
18 RCL

12 STOP
13­
141
15x~y

15 "
17 In
18 +
19 ACL
20-
21 +f­
22 STOP

PROGRAM

LRN
00+
011
02 '"
03STO
04"
05.
06 STOP

PROGRAM
LRN
00+
01 STOP
02­
03STO
04<
051
06-
07 In
oax··M
09.
10 STOP
11 .;­
LRN

PeriodiC Slvin;s

Oefine PMT " amount deposited k times a year
at equal intervals

I " interest rate expressed as a decimal
n '" number of deposits
FV '" total value of the l\Ci:ount at the

end of the term.

The formula is

FV~PMTx(1 +~lx [(1 +~ln_1]
ilk

Progr.m A: This program computes FV given
PMT, I, n, k.

15.

GOTO 00
Enter i
RUN
Enter It
RUN
Enter n
RUN
Enter PMT
RUN-....P

GOTOOO
Enter j

RUN
Enter k.
RUN
Enter n
RUN
Enter P
RUN-PMT

EXECUTE

EXECUTE

LRN
00+ 12ex
01 STOP 13­
02 ~ 141
03 STO 15x-y
04 + 16.;.
051 17 RCL
06" 18x
071n 19 STOP
OBx 20'"
09 STOP 21 STOP
10+/- 22GOTO
11~ 2300
LRN

PROGRAM

LRN
00+ 12 eX
01 STOP 13­
02" 141
03 STO 15 x"'v
04 + 15.;-
051 17RCL
06" 18+
07 In 19 STOP
08 x 20x"'y
09 STOP 21 "
10 +/- 22 STOP
11·
LRN

Program B: This program computM PMT given
P,i,n,k.

PROGRAM
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r -

GOTO 00
Enter n STO
RUN--die
RUN-die
RUN-die

EXECUTE

12 '"
135TO
141NT
15­
166
17-
18 SKN
19 GOTO
2000
21 STOP
22 GOTO
2300

LRN
CORel
01>
0'"
03 •
04 x'
055TO
06­
07 RCL
08INT
09.
101
110
LRN

Program 16: Dice
This program simulates the roll of a die. Choose
iI 4 digit decimal n, to begin the sequence. For
exemple, n ~ .3951

PROGRAM

Gorooo
Enter i G k
RUN
Enter n
RUN
Enter FV
RUN--PMT

EXECUTE

19 x.-.y
20.
21 STOP
22-
23 STOP

12 RCL
13 '"
14x-M
15­
161
17+
18 RCL
19x
20 STOP
21 ""
22 STOP

PROGRAM
LRN
00'
Ott
02 "
035TO
04'0
05.
06 STOP
07 w

08 ;.1'
09­
101

'"LRN

0' '
08 ,x
09­
101
11.
LRN

Progrlm B: This program computes PMT given
FV, i, n, k.

ExeCUTE

Program C: This program computes n given
FV. PMT, i, k.

PROGRAM
LRN
00.;-
01 STOP
02 ­
035TO
04.
051
06 •
07x-M
08.
09 STOP
10.;-
11 RCl
LRN

12.;-
13 STOP
14.
151
16 -
17 In
18 -'.-
19 RCL
20ln

".
22 STOP

GOTO 00
Enter i
RUN
Enterk
RUN
Enter FV
RUN
Enter PMT
RUN--- n
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Law of Cosines

Circumference

Circle orr,

Area

Circle .,2
Sphere 411"r2

Ellipse ...
Triangle 1/2 ab

Volume

Sphere 4/~1Tr3
Cylinder rr, h
Cone lTa2h

12
Equation

Circle
x2 '0'2
-+- ~1
,2 ,2

Ellipse
x 2 '0'2
-+- "'1
a 2 b 2

Hyperbola
x2 '0'2
---=1
03 2 b 2

Parabola y2=:t2px

Line y = mx + b

Triangle

2. Geometry

Circle

G
Sphere

9
EIliJ)H

c.v

Cone

Cylinder

h[ EJ

Mathematical Formulae

Binomial

(a+b}"'" ~ (~)an-:-kbk
k"'O

(")- "'where k - k! (0 _ kll

Distance between (xl' V,. z,' and {x2, Y2' z2'
d '" .,f(x, )(212 + /Y1-V2)2+ 12, 2

2
)2

Quadratic

-b'" ../b2 4ac,.
2.

Appendix 8.

1. General

Exponential and Logarithmic Identities

aO=1 (a"l(aY)=ax " y Inab=lna+Jnb

(ab)x=a"bX (axIY"'a"Y In(yX)="lny

e = lim (1 +.!)"
"

~•
law of Sines

h[b
, I

•

sin A sin B sin C
-.-"'~"'-,-

48 49
}



Appendix B. Mathemstlcal Forml.llse (conti
3-DERIVATIVES

General

d(e)= 0
dx

d(Xn )=nxn _ 1
dx

dleu) du
"""'dX = e dX

diu+vl du dv.-+-
dx dx dx

diu-v) dv + du
dx :u

dx
v

dx

d{u/v)
dx

,
Hvperbolic I
d(coshx) d(cosh- 1xl 1 I: sinhx •

dx dx .Jx2 _1 I

Idlsinhx) d(sinh-'xl 1
'" eoshx • I

dx dx .Jx2 +1 I

d(tanh- 1xl
I

d(tannxl
"" sech2x

1 ,
•

dx dx 1 _x2

(Chain Rulel dz dz dy-'-x-
dx dy dx

Trigonometric

dlsinxl disin- 1xl 1.. eoU' •
dx dx .Jl_x2

d(eoU') d(eos- 1x) 1.. -sinx •
dx dx oJ1 _x2

d(tanx)
= sec2x

dhan- 1x) 1•
dx dx 1 +x2
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Transcendental

dllnx) 1.-
dx x
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Appendix B. Mathematical Formulae (cont)
4-INTEGRALS

fdu"'u+C

J a du ~ au + C wh~re a is any constant

J [f(u l + g(u l] du = J flu I du + f g(u l du
u n+1

fundu=--+C n-4--1
n + 1 .

f d"
u~ln lul+c

."faudu"'- +C'00

fsin u du "- -cosu + C

Jeas u du "'sin u + C

fsec 2 udu=tanu+C

fcsc 2 u du '" -cot u + C

fseeu tan u du" secu + C

Jesc u cotudu" -<:scu + C

Integration by parts

fudv"uv-Jvdu

52

Jtan udu ~ln Isecul +C

Jcot u du = In Isin ul +C

fsec u du = In Isec u +tan ul +C

Jcsc u du = In Icscu -cot ul + C

J du -sin~t~+C wherea>O
-Ja2 _u2 a

d" , , "J Y =-tan- -+C
a2+u2 a a

J du =~sec~t 1~I+c wherea>O
u.Ju2 _a2 a a

Jsinh u du ~cosh u + C

Jcosh u du =sinh u + C

fsech 2 u du" tanh u +C

J csch 2 u du " -coth u + C

Jsech u tanh u du "- -sech u +C

f cseh u coth u du ~ -esch u + C
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Appendix C. Physics Concepts
1-PHYSICAL CONSTANTS

Neme of Quantitv Symbol

2,9979"108 ms- t

_1.601,,'0·· t9 C

9,10" 10-31 kg

1.759" 10" C kg-1

6.626 " 10-34 J S

1.381" 10- 23 J te'
6.023" 1023 molecules mole- 1

8,314 J mole- t K- 1

4.185" 103 J kcal- 1

1.013>( 105 N m-2

22.415Iitar~ mole- t

-273.15° C
9.78049 m s-2

6.673 ~ 10- 11 N' m 2 k9-2

5.975 ~ 1024 kg

6.371 x 106 m z 3959 m,
6.378 x 106 m z 3963 mi
1.49)( 10'1 m z9.29 x 107 mi

0.0167
3.84 x 108 m z60 earth radii
1.39x 109 mz8.64 x 105 mi

m \.99x 1030 kg z 333,000 x maSS
S of earth

k-l/41h 8.9874x109 N-m2 C-2

F °96_487 C rnol,,-1
m H' '.007825 amu

m
p

1.007277 amu

m n 1.008665 amU

m.. 5.486 x 10-4 amu

rnplm. 1836.11

A... 109.737cm- 1

R
H

109,678cm-1

Q.2898cm1C'

1 AU

G

OK

,
O.

m.

qe 'm "

",
NO
R
J
1 atm

Coulomb's law constant
Faraday's constant (1 faradayl
Mass of neutral hydrogen atom

Mass of proton

Mass 01 neutron

Mass of electron

Ratio of ma~s 01 proton to mas~ 01 electron

Ryd~rg constant for nucleus 01 infinite mass
Rydberg constant for hydrogen
Wien displacement law CQnUant

Speed of light in vacuum

Charge 01 electron

Rest mass of electron

Ratio of chargl! to mass af electron

Planck's connant
Solumann's constant
Avogadro's number lchemical scale)

Un'''''',al gas COn$lalll (chemical scalel
Mechanical squillalarl\ of heal
Standard atmospheric pressure
Volume 01 ideal ga~ at 0° C and 1 atm

!chemical ~calel
Absolute zerO of temperatllre
Acceleration due to gravity

(sea level, at equatod
Universal gravitatio"al constant
Ma.. of earth

Mean raqius of earth
Equatorial radius of earth
Mean distance from earth to sun
Eccentricity of earth's orbit
Meen dinance from earth to moo"
Diameter of sun
Mass of sun

54 55
________~i



Appendix C. Physics Concepts {conti
2-CONVERSIONS

English to Metric

•

To Find Multiply BV

microns
centimeters
meters
meters
kilometers
grams
kilograms
liters

liters
milliliters(cc)
sq. centimeters
sq. meters
sq. meters
milliliterslccl
cu. meters
cu. meters

mils 25.4
inchts 2.54
feet 0.3048
yards 0.9144
miles 1.609344
ounces 28.349523
pounds 0.45359237
galionsCU.S.) 3.7854118
gallons! Imp.) 4.546090
fl. ounces 29.573530
sq. inches 6.4516
sq. feet 0.09290304
sq. yards 0.83612736
cu. inches 16.387064
cu. feet 2.B316847l( 10-2

cu. yards 0.76455486

Temperature Conversions

9
F '" SIC) +32

5
C '" glF -32)
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Appendix C. Physics Concepts (conti

3-TABLE OF UNITS
I
i

Prolix Nom.. ,,1 Mu'li".........
S<obmulhpl.. 01 Units

S<opplo",.",.rv ToI>l..
Units 10" Sy...",,,1 "'........

lor IM,,,"o..,,".t Roto,",",

e". " ..
mo,e, p.' ,"'ond 'QUa'ed
, P'" ,«ond
",d'a" p" ",ecnd <qu.r.d
,.,han".' ,ooond
<quare m.,.,
kil<>g.am p." e..~," m,,!Of
""",'on-se"and"., <q ","I"

'"~ooul<>mb
"<>" <>0' met.,
o"m
jDu'e p.' "ol,,'n
ne",,'cn
h,,'"
'--".n,v
<q mew 1'''' ..""no
"ande'a".' '" m.t.,
lum.n
aml"".
.m,,"re PO' mOl.'
-~,

'."a
..att
".",,"O~ "'" "Iu"" mOl'"
"'... p." ...,ad ..n
'ou,. De' ""OOl,am ~.,.'"

"'." ,.,,, 11'''0' k.IVI"
m.... 1'....,,,00
"U~OC m.W

tN.ml

IWIAI

IV <1
tWlllm'l
tJi,l

IV/AI

Ikg.ml.' ,
t< ., I
(Im,lm'l
!v·.fAl

,
m,

m/,",

'"M
"'
""m'I,
cdlm',m
A
A<m
~,
W
Nlm'
W..
JlkqK
WlmK
m"
m'

,
,ad/. '
,adl,

m'
kg/m-'
N.,!m',
G",m

AC""'era."'''
,Aeti"'". 101 '''''oae',.o ","«0)
Ang"l... acoolo,a,ion
Angul., '''''<><:ily....
Oon"tv
Ov"amie v''''o''w
E'oetr,o o~i,."ce
E'oo"," ch....go
<'loWio hold .... "!I'~
£Io<:,,"o,e.,,,ance
En,,<>PV
Fo'""
Froq~onov

tllum,,,,,,ion
InduOl""oe
Kinom.,," ••",,,,ilV
Lumina""e
Lum,n"", II".
Maqno,omo"y. I".".
M..,no"o fo.ld .tre"g,~

Magon'ic lin.
Magen,," flux d."",V
1''''''0'
P,e,,,,,o
Rod,.." I"T.n'i,v
Spacil« ~o"
Therm.1 eond"""."v
Volo<;i".
Volume
VOI,09<. Po,onli.i d'lle'e"te.

Eloo"omo,ive lo",e
WlIVe number
WD'k, fne'!/II. quonlily ~, ~al

,
G
M

•
"..,
<
m

""•,
•

Svmbcl

me'.r m
~.Iog,"m kg
'..,o"d ,
omp.,e A
Kel"," K
eo.-.col. cd

'o,a

"'~
m_
k,la
~ec'a

do..-,
COm'
milh
m<em
"aM
POCO
lomto
.lta

Lengm
Ma..
T,me
Elee,ne eunon,
Tompo,o,u,o
L"m,nau, i","n",.

Fao,ar bv
",h,c~ unit

i, mu""phed
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Shipping Instructions
A defective machine should be returned to the
authorized service center nearest you. See listing
of service centers.

,.

Appendix D.
Batteries and Maintenance

. AC Operation

If you have bought or own a Commodore adapter,
connect this optional adapter to 8ny standard elec­
trical outh~t and plug the jack into the calculator.
After the above connections have been made, the
power switch may be turned "ON." (While con­
nected to AC, the battery may be left in place or
removed but we recommend removal.

Use prope. Commodore/CBM adapter for AC
operation. Adapter 640 or 707 North America;
Adapter 708 England; Adapter 709 West Germany.

Battery Operation
Push the power switch "ON:' An 'nterlOCk SWItch
in -the calculator socket will prevent battery opera­
tion if the adapte, jack remains connected.

Your new calculator uses one ordinary 9 volt
rectangular battery. available virtually anywhere.
The connector must be attached firmly to the two
battery terminals.

I

TEMPERATURE RANGE

Mod.
Operating

Storage

Temperature °F,-~

320 10122"

_400 to 13'"
~

low Power
If battery is low, calculator display:
a. will appear erratic
b. will dim
c. will fail to accept numbers

If one or aU of the above conditions occur, you
may check for a low battery condition by entering
a series of 8's. If 8's fail to appear, operations should
not be continued on battery power. Unit may be
operated on AC power.

CAUTION
A strong static discharge will damage your machine.

For a copy of SOLUTIONS TO THE
PRACTICE PROBLEMS IN THE P50
MANUAL, send $3.50 to cover cost
of handling to the personal attention
of Mr. Sam Bernstein, Nassau, Bahamas.
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