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Index to Keyboard Functions

Below is a layout of the Mark 55 keyboard After each
function are the page numbers giving a definition (first
number) and basic example (second number) of that func-
tion.
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Introduction
Your APF Mark 55 Advanced Scientific Calculator utilizes recent
developments in semiconductor integrated circuitry, to provide
you with a powerful computational instrument, capable of salving a
wide variety of problems. The Mark 55 is a portable calculator
capable of operating fram either a self contained rechargeable
battery pack, or from an A.C. adaptor.

Your calculator uses the more efficlent methoa of Reverse Polish
Notation [APN). With RPN you have a four {4) registar operand
stack. Add to this feature nine (9) storage memories and you can
work the most complicated mathematical equations with full con-
fidence of accuracy. Entries or resulls can be as smallas0.1<10 ¢
or as large as 9.99959000030 < 10% and can bedisplayed ineithera
twalve (12) digit floating decimal mode or a scientific notation
mode with a ten (10] digit mantissa and two (2) digit exponent.
The following is a list of some of the leatures ol your calculator:
Basic Add, Subtract. Multiply, Divide

Clear entry, Clear overfiow, Clear display. Clear registors

Trig functions—calcuiate in radians or degrees

In, log, ex, 10*

Powers. y*. Roots: ¥ : Functions of x: vX. 1/x, & x!
Hyperbolic tunctions

Vector addition'subtraction

Percentages: addon/discountlyield/ fipercantage/gross profit
margin

Statistical: T -, % —, averages. standard deviations

9 slorage memaories

. to 12 digit accuracy

+{~: sign change

Polar/Rectangular conversions

Radian/Degres conversion

Matric/U.S. unit conversions

Although the Mark 55 was designed primarily for scientists and
engineers, its price puts it well within the reach of students and
schools, and its power makes it invaluable for any commearcial or
Industrial manager.

Please review the instructions in this manual Waork through the
examples illustrated, and within a very short time, you will become
proficient in using your new calculator.
CONVENIENT, RAPID, ACCURATE. YOU WILL FIND MANY USES
FOR YOUR ELECTRONIC CALCULATOR,
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Portable Battery or A.C. Operation

Batiery Operation

Your handheld portable electronic calculator is made with a sealed
rechargeabie NI-CAD battery pack. Under normal aperating condi-
tions you can expect ebout 5-7 hours of calculation time for 2 fully
charged battery.

This NI-CAD patlery pack is fully charged and lested al the factory
before shipping. However, due to shelf life discharging, we re-
commend that you charge the batteries for 24 hours prior to use.
When the battery is almost discharged, the display will appear dim
and calculations will become erratic. To prevent improper calcula-
tions the battery should be recharged as soon as possible.

NOTE: As a general rule, if improper operation occurs, first try the
calculator with its adaptor/charger connected. If operation is then
normal, this indicates thal tha batierias are low.

Battery Charging

Connect the adaptor/charger (Type 415) into 2 convenient source
of 110-120 volts A.C. Turn the calculator power switch off and push
the adaptor/charger plug firmly intc the rear socket of the cal-
culator. Check that the plug is inserted all the way. A full charge will
take approximately 14 hours and is best done overnight. For the
first hour of charging, the on/off switch must be in the off position.

NOTE: Operating the calculator during charging will increase the
time required for & full charge

A.C. Operation

Caonnect the chargerfadaptor (Type 415) 10 a source of 110-120 volt
A.C. Turn the power switch to the off position and push the
chargar/adaptar plug firmly into the rear socke! of the calculalor,
Then simply turn the power switch on.

NOTE: When disconnecting the charger/adaptor, turn the power
switchotffand always disconnect the plug from the calculator tirst,

Care of Your Calculator

For best care of your calculator, the following points should be

noted:

» Never use any other A.C. adaptorirecharger except the modei
type 415 (included). Improper input could do permanent damage
to your calculator.

« As with all fine equipment, protect your calculator from shock.
Also prolecl your machine from dirt, dampness and abrasion.
Your calculator is supplied with a prolective carrying case.

= Never attempt to take your calculator apart. This should be dona
only by qualified APF service persannal.

= For best sarvice, the calculator should be used and recharged at
least monthly. Turn the power swilch off when not in use.

» Do not store your calculator in an area where temparature will
exceed 120F. Such temperatures could be experienced in a
closed automobile during summaer.

o If the calculator has been chilled at below freezing temperatures,
allow the machine to warm I¢ * several hours before operating.

« Never clean the calculalor with solvents, such as paint thinner.
Use only a watar dampened soft cloth.
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Section Ii
General Operating Instructions

Fundamentals
Getting Started
Your APF Mark 55 is shippad with its batteries in place. Refer to
page 4 for battery and AC operation

Keys and Swilches

The figure on page 6 (llustrates the keyboard layoul

POWER SWITCH—Slide the power switch 1o the l=fi to turn the

calculator on

SHIFT KEY—The keyboard consists of 30 keys. Inorder 1o give your

Portable Calculator maximum capability in a minimum size, 17 keys

incorporale a SHIFT FUNCTION SYSTEM similar 10 a typewriter.

THE CALCULATOR RESPONDS TO THE FUNCTION IMPRINTED

ON THE KEYS IN THE UNSHIFTED MODE; AND THE FUNCTIONS

ABOVE THE KEYS IN THE SHIFTED MODE_ To use the unshifted

function simply touch the selected kay. To use the shifted function,

first touch the shift key [SHIFT]. then the key with the desired

function printed above il

Also lhere are 4 dual function keys (SHIFT/DPS, INVISTO

HYP/RCL. O/LASTX), which dc not require louching the shift key

prior to using either function. Which function is performed, Is

determined by the next Key louched

Rafer to tha KEY INDEX (inside ront cover), for further description

on these keys

NOTE: in all examples and explanations in this book, nonshifted

lunctions are indicated by [FUNCTION],. and shifted functions are

indicated by [SHIFT] (/railcs)

DATA ENTRY KEYS

NUMERIC KEYS-Standard [1] to [9] keyboard is provided as well as

[0] and decimal paint [

[+/-]1—Changesign key Changaes the sign of the display from + to
or—10+

[SHIFT] (r)—Entars the value of the constant pl () ta 12 significant

digits (3.14159265359)

[EE]—sets the two right most digits to zero and prepares the cal-

culator to accepl the subsaguent number as an axponent of 10

[INV]—Instructs the calculator to calculate the inverse tunction of
the nexl key touched. (1.&. [INV] [In] results in &%)



Display Formats and Number Eniry

Entered numbers or results can be dispiayed in either the normal
mode or the scienlific mode.

NORMAL MODE—This mode displays entries or results in a signed
12 digil lloating decimal or fixea dacimal point mode.

SCIENTIFIC MODE—This mode displays entries or resulls with a
signed 10 digit mantissa (with fixed or floating decimal point) and a
signed 2 digit exponent. NOTE: The calculator automatically goes
into the scientific mode when a result or eniry exceeds
999998099009

[DPS|—Decimal point set—prapares the calculator to set the dis-
play format as specified by the next key antry,

[DPS] {sei)—Will set the display format to scientific notatian mode.
(decimal point in the mantissa is fioating).

[OPS] [INV] fscl)—Will sel the dispfay to the normal 12 digit floating
decimal mode.

[DPS] [N}—Will set the number of digits to the right of the decimal
point to N places. N is any numeric kay from 0 through 8. You can
sof a fixed dacimal point in either the 12 digit normal mode display,
or in the 10 digit mantisss of a scienlific mode display

Convarting between verious display modes does not destroy data,
and the calculator always performs calculations internally to 12
significant digits. When a fixed point display mode is used, the
calculator will round the display to the appropriate number of
decimal places Thatis, if you are in fixed poinl 3 mode, an intarnal
result of 2 51271 will be displayed as 2,613,

Example—Enter the value of negative pif =), in floating point mode.
Se! the decimal point 1o 7 places. Change to scientific mode. Set
the mantissa to 2 decimal places and then converl back to fioating
decimal mode

NOTE: When power is first turned on, the calculalor automatically
goes 10 fixed decimal poni mode — 2 places.

Key Sequence Display Commenls

Power ‘on’ 0.00

[DPS] [INV] {scH) 0

[SHIFT] (=) 314159265359 w10 12 digits

[+1=] -314158265359  negative n

[DPS] (7] 31415927 round lo 7 places

[DPS] (sci) 3141592653 00  floating decimalin mantissa
(DPS] [2] -3.14 00 round down to 2 places

[DPS] [INV] (sc/) 314159285359  return 1o floating decimal
mode

B

Reverse Polish Notation
And the Operand Stack

To perform calculations, the Mark 55 uses Reverse Polish Notation
(APN). also known as Lukasiewicz Notalion. RPN s the efficient
method used by computers lo evaluale mathematical expressions.
With RPN, there is one basic rule to follow: Always enter the
operand (nurhiber) or operands irst. then perform the operation. As
a simple example, 1o add 2+3, first enter the 2 and 3, and then
perform the (+) operation,

To allow entry of operands, there are 4 memory registers arranged
in a vertical stack. For explanation purposes, tha register names
will be designated by upper case X, Y, Z, and W. Their contants (the
numbar stored in them), will be respectivaly designated by a lower
case x, ¥, 2, and w.

Register | Contents
Name
W w Top Of
- Stack

Z z
NOTE: The conlents of
tha X register (x) is always
displayed ¥ y
When a number is keyed
in, it goes Into the X regis- X x Bottam
ter ! O Stack

[ENT] — touching the enter key
coples the contents of the X re-
gister into the Y register. Also

the contents of the Y and Z re- * z
gistars are moved up ane place.
The contents of the W reglister Y

are discarded,



Single Variable Functions -

Functions such as x? are called W o
single variable functions since
they only require a single z »p
oparand in order 1o be per-
formed When a single variable ¥ »Y

tunction is performed [Fix)].
only the contenlts ol the X ragis-

ter are effected. . Fix) X

Two Variable Funclions -

Functions such as Add are cal- Voee— W
led 2 veriable functions When a \\“\.

2 variable function is per- 2~ z
formec, the X and ¥ registers \\

are used and the result is ¥ T—ay
placed in the X register, the

contents of the W and Z regis- | Fox,y) X

ters mova down one place.

Basic Functions Defined

[+]—Adds the contents ol X and Y registers. Places the result in X
and pulls the stack down. [y +x}—=X

[ =}—Subtracis the contents of X from the contants ol ¥ Places the
rasult in X and pulls the stack down. (y—xj—X

| #]—Multiplies the cantents of Y and X registers. Places the result
in X and pulls the stack down (y <x}—=X

[ ~]—Divides the contents of ¥ by the contents of X. Places the
resull in X and pulls the stack down, (y x)-+X

10
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Stack Manipulation - There ar2 two functions usad to move the
cantents of the stack registars

[~y - Simultanecusly switch-

@5 the contents of the X and Y ¥ - Ny
registers The W and Z registers

remain the same

w w
~— -
[l]—Rotate Key - moves the “‘“‘*a_.,_*_’
contents of each register in the Besa /./ >
stack down one position and S~
maoves the contents ol the X to "“--‘_‘“
the W register  f— ¥
il
x ot X
Clearing

|CLX|—Touching this key will clear only the X register [the display).
It is also used during ovarflow and underfiow. (see page 27).
[SHIFT] (e/rj—Touching this function will clearthe X, Y. Z. and W
registers. NOTE: Aithough it i1s not necessary, but might be com-
torting. touch [SHIFT] fclr} priar to starting a new claculation.

Basic Example
Key Sequance Display Commenis
[SHIFT] (cir) D clearxyzw

10 10 10 goes into X
[ENT] 20 20  pushes the stack up and 20 into X
[ENT] 30 30  pushes the stack up and 30 into X
[ENT] 40 40  pushes Ihe stack up and 40 into X
[CLX] 0 clearsX: Y 2 and W remain the same
[L] 30. rotate stack
[SHIFT] (eir) D clears X, Y, Z and W
(11 1 0.

NOTE' To clear all registers including the storage memories, turn
the calculator power on and off,

1
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How To Use RPN
To Evalusle Mathematical Equations

Toenter and solve problems using RPN, and the operstional stack,
simply follow the rules outlined in the flow chart balow. (A fiow
chart is a path ol simple sieps to follow)

w1
r‘ eyt AL Laly

Side O Equatian J
Y /

—
YBI-; 2
e 1 Nt
MNumer ]
> Y - —==
Iﬁllﬁ 3
Step 4 / 3
| Yes / Canh
i L / Single Variably *
FUNCTION) - _ Functos He _,)
FETSERESSSUE Partormes”
" r4
/e A
T
Step & 7N |
1 / ; |Sep T
Teurn [ENTES] | Ta San A v Yis =
M A Mumoer 1 Two Venatde Pefgm
¢ Was Just Keyeg , Function Ba » |FuMCTION]
n ﬂ'um.m/ L
v

NOTE: During Step & you anly have to louch [ENTER] If the number
was just keyed In. Whenever the display contains the result of a
Eunction, it is not necessary to touch [ENTER] before keying in &
number,
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Example 1: 1o caiculate 6-2- 3

Key Sequence Display Commenis

ISHIFT] (eir) 0. Clear all registers in stack.

6 8 Kevin lirst number - step 2

[ENT] 6. Steps3and5arenc-sogotosteps

2 2  Back at step 2.

[=1 8. GotostepT7.
Then steps 3 and S are no.
Then Step 6 s omittad since the
display contains a result of a
[Funetion].

4 3 Step?2

1=l 5. Steps 3-5-7. answer

NOTE: All fractions should be mentally rewritten as

{numerator) —(danominater)

Example 2: to calculate &

Va3

Mentally rewrite this as §={1 =2)+(3 -4)]

Key Sequence Dispiay

[SHIFT] feir)
£

e

[ENT
2[-|
3

[E
4~
[+1
I+

Key Sequence
[SHIFT] {cir)

100{ +/~) [EE] 3]+—]
[ENT]

SOIEE| 3[ENT]

.[2I;EE] B[+/—11X]

Example 3: to calculate

Comments

Key in and enter

first number

Keay in and enter

2nd number.

Key in 2 and perform division.
Key in 3{automatic anter of 0.5).
Enter 3

Key in 4 and perform division.
Add x. and y registers.

Divide y by x - answer

hdn
wldweg~=poo

-100=10"*
(50%10%) (0.2x10°%)

Display Comments
0 Clear registers:

—100.—03 Key numerator and
—0.1  Enter
50000. Key in 5010 and enter.

0.01  Keyin 2=10* and multiply.
-10. Divide - Bnswer

13
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Serial and Mized Calculations:

It after a calcuiation occurs. 3 new number is keyed In, &n automatic
|[ENTER] Is first parformed. permitling serial calculatians

Example: 10 calculale 5=3-8+9-63
Key Sequence Display Comments

{SHIFT] (e'r) 1]

6 [ENT] 6. Enter lirst number and

3|+ g 2nd number and perform additien
It Is nat necessary to [ENTER] @
since it Is a resull of a caloulation

!H—i 1. Enter 8 and subtract

g} + 10.  Enter 9 and add

83[—] —53, Enter 53, sublract - answer
Example: to calculate
[{iB=a)—a+{11—(18<3)}] = {(23+8-14) = (3~ 5} ]

Key Sequence Display
G[ENT] 4[X]| 24 start at laft side
4 20.
11 [ENT] 18(ENT] 31-]( ] &
[+] A 25,
23 [ENT] 9(-] 14] -] 18
SIENT]LSIIX)] 1.5
= 12
%] 300.  answer
Correcting Input Errors

it a number is incorrectly keyed in, simply touch [CLX] and then
enter the correct number.

Example: 10 calculate 12x7

Key Sequence Display Comments

[SHIFT] (air) 0. Clear stack
12{ENT] 12 Enter 12 1o Y register
8 8
"MISTAKE". 'MISTAKE "
[CLX] 0. Clear oniy x
T 7
IX] B4  answer

[RCL] [LST X] - Besides the 4 register operand stack. there is an
additional register used to store the number thal was in the X
register when the last function was parformed. To bring this
number back to the x register, simply touch the sequence [RCL)
[LST X]. This tunctior Is useful for repeated|y using an operand In
severgl celoulations. (ex  as & conslant)

Single Variable Functions

Logarithms and Exponentials
[in} - Calculates the log. basa e. of the display
|SHIFT| {fog) calculates the lag, base 10, of the display.

[INV] [In]~a *- calculates the natural anti-log - raises e to the power
in the display

[SHIFT] [INV]{iog) - 18% - caleulates the comman antl-log - refses 10
to the power in the display.

Example: 10 calculate In3+1n30 1o 2 declnal plapes

Key Sequence Display Comments

oPs| 2 000 Sel decimal to 2 places

3 1in) 1.10  Caleulate In 3

3o {in] 340 Caleulale In 30

i+l 450 Add x and y register - answer
Example: lo calculale log 54 10% lo 2 decimal places

Key Sequence Display Comments

[DPS} 2 0.0C Set decimal 2 places

5 [SHIFT] (iag} -0.30 Calcuate iog 5

[RCL] ILST X] C50 Recall last argument and
[SHIFT][INV] liog) 3.16 Use to calculate 10%
{+] 286 Add x andy - answer
Example: to caiculate e-."%%to two decimal places

Key Sequence Display Comments

{DPS! [2] 0.00 Sat1decimal 15 2 places
10 {-/- | (ENTI6] - | 167 Calcuiate (- 105}

[INV] [in] 0.1%  answer

X%, /X, 1/X and X!

{SHIFT] (7/x) - Calculates the reciprocal of the display.

[SHIFT] (V%) - Calculates the square roct of the display.

[SHIFT] [INV] (\'X) - %7 - Celculates the square of the display.
[SHIFT] (x!l - Calcuiates the factorial of the dispiay {that Is the
product of (X} (X—1) (X—2}. . (1) The maximum numbar whose
factorial can be caloulatad Is 69, However, by using overflow in-
terpretation (see page 27) the lactorial of numbers up to 120 can be
calculatad,



Example: to calculate V' 17038 to 2 decimal places

Exsmple: to calculzie sin 427 in floating decimal mode

Key Sequence Display

[OPS] [INV] (sei) 0

[SHIFT] [INV] (rad) 0.

42 [SIN] 669130606358 answer
Example: to calculate cos (2r—4.19) to 2 decimal places
Key Sequence Display

|DPS) 2 0.00

[SHIFT] trad) 0.00.

2 [ENT][SHIFT] (=) [X] 6.28

418 [-] 2.09.

Key Sequence Dispiay Comments

[DPS] 2 000 Seldecimal to 2 places

170 [ENT] 38(—] 132:00

[SHIFT] (/% ) 1145 answer

Example: to calculate ( B — )2 to 4 decimal places
VZB - VaEB

Key Sequence Display Comments

[OPS] [4) 0.0000 Sel decimal to 4 places

28 |SHIFT| (V% ] 5.2815 Caloulate V28

36 [SHIFT] (v ) §.0000 Caleulate V3B

[N 11.2015  Add x and y

ISHIFT] (1/x) 00886 Calculate reciprocal

ISHIFT] [INV] {5 ) 0.0078 x? - answer

Example: 10 calculate 131 to floating decimal

(13—11)!
Key Sequence Display Comments
[DPS]INV] (sci) 0. Set floating decimal

13 [SHIFT] (x/)
[RCLJ [LST X
11 [-]

§5227020800. 13!

13 Recall 13
2. Perform subtraction

[SHIFT] rx/) | +] 31 13519400' answer

Trigonometric Caiculation

The Mark 55 will calculate trig or nvarsa trig functions in degrees
or radians.

[SHIFT] (rad) - Causes the calculalor to interprel the displayed
angle, (for inverse lunctions to calculate an angle), as being in
radians. A cecimal paint will be lit in the right most digit to indicate
radians mode. The calculator will remain in this mode until power
“on’ or until the degrees mode s selected.

[SHIFT] (INV]{rag) - causes the calculalor to inlerprel the displayed
angla, (for inverse lunclions ta calculate an angla), as being in
degrees.

SINE, COSINE, AND TANGENT

[SIN] - Determines the “sine’ of the displayed angle in radians or
degreas

[COS| - Determines the “cosine” of the displayed angle in radians
or degrees.

[TAN)] - Detarmines the "tangent” of the displayed angle in radians
or degrees.

18

[COS] -0.50 answar
Example: to calculate tan .75+ sin 510° 1o 2 decimal places
Key Sequence Dispiay

|DPS] 2 0.00

[SHIFT] {rad) 0.00

75 |[ENT] [SHIFT] (=) [X] 236,

[TAN] -1.00

[SHIFT][INV]/rad) ~1.00

510 [SIN] | +) —0.50 ANEWEr

INVERSE SINE. INVERSE COSINE, AND INVERSE TANGENT
[INV] [SIN]—sin " - calcuiates the valua of the angle {in radians or
degrees), whosa sina is displaysc. -
[INV] [COS] - cos "' - calculates the value of the angle (in radians or
degrees), whose cosine is displayed

[INV] [TAN] -tan " - calculates the value of the angle (in radians or
degrees), whose tangent is displayed.

Example: to calculate cos '.6 in degrees

Key Sequence Diaplay
|OPS] 2 0.00
[SHIFT] [INV] {rad) D00
6 [INV] [COS] 5313 answar
Example: to calculate m/6+tan " 1 in radians to 2 decimal places
Kay Sequence Display
[DPS| 2{SHIFT] {rad) 0.00
[SHIFT] (m) [ENT] 6 [~] Q.52.
079

1 (INV] [TAN]
[+]

.3 answer

17
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Example: To calculate 200x5%

Key Sequenca Display
200 [ENT] 200.00
5 [SHIFT](%) 10,00 answer

Since the Mark 55 still retains the original base number in Y. you
can simply calculate markon or discount.

Example: Buy at $42.00 and markaon 40% - what |s profit and seiling
price?

Key Sequenca Display

42 [ENT] 42.00

40 [SHIFT] (%) 1660  profil

[+] 58.80 selling price

Exampla: You normally sell at $89.96. Mark down by 30%. What is
discount and selling price?

Key Sequence Display

B9.96 [ENT] 89.95

30 [SHIFT] (%) 26,99 discount
1= 62.97 selling price

[SHIFT] { &%) - Calculates the percentage difference between the
numbers in tha X and Y registers, places the resulting percentags
in X and leaves Y unchanged. (100X

Y

Example: Gasoline |asl year was 35¢/gal. This year it is 55¢/gal.
What is the percentage increasa?

Key Sequence Display
35 [ENT) 0.35
55 [SHIFT] { &% ) 57.14 answer

[SHIFT] [INV] (%) - Calculates the GROSS PROFIT MARGIN, using
the sale price as the percentage base Places the answer in the X
registar which can then be added to the Y raglster fo abtain the
salling price.

Example: Your product cost $80 00. In order o conlribute a gross
prolit margin of 25%, whal should you sell It at?

Key Sequence Display Comments
60 [ENT] €0.00  Enter cost
25 25 Key in GPM
[SHIFT] {INV] (%) 20.00 profit

[+] 8000 smelling price

Polar and Rectangular Coordinate Conversions

[SHIFT] (—+pal) -will convert the rectangularcoerdinates located in
the X and Y registers, into poler coordinates. (A radius and angle).
The radius will be displayed (n the X register, and the angle will be
placed in the Y register. NOTE: The angle wlll be calculated in
deqgrees or radians depending on the angle mede selested. {see
page 1B}

[SHIFT] [INV] {(—=pol) - will epnvert the polar coardinates (radius 18
In X and the angls in Y) Into rectangular coordinates. NOTE: The
angteln Y will be interpreted as degrees or radians depending upon
the angle mede selected. The resultant rectangular coordinates are
placed In the X and ¥ reglsters.

Example: Convert rectangular coardinates (1, 1) to polar coordi-
nates with the angle in degrees.

Key Sequence Display Cemments

[DPS] 2 [SHIFT] [INV] trad) 0.00

1|ENT] 1.00

[EHIFT] {—=pal) 141 redius

[X=¥] 43.00 angle in degrees

Example: Canvert the reclangular coordinates (3, 4) to palar, with
the angle in radians

Key Sequence Display Commenis

[8HIFT] {rad) [DPS] 2 0.00

4 [ENT] 3 3.

[SHIFT] (—poi} 500 . radius

X=Y] 0393 . angle in radians

Example: Converl polar coordinates (2, 120) to rectangular
Key Sequence Display Commaeants

[DPS] 3[SHIFT][INV] (ra¢) 0.000 Sel3decimal places
and degreas mode

120 |[ENT] 2 2 Enter argle then
radius

[SHIFT][INV]| {—pal) -1.000 % coordinate

[X—=Y¥] 1.732 y coordinate

Example: Convert polar coordinates (6, 1) te reclangular

Key Sequence Display Comments

[SHIFT] {rad) [DPS]3 0.0a%

1 [ENT] 8 6.

[SHIFT][INV] {-=2pal) 4242  x component

[X—¥] 5049 =y component
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Memory Operations

To allow additional llexibility in caiculations. the MARK 55 has 9
user accessible memorias. These are in addilion 1o the 4 register
operand stack, and the last x ragister.

Storage/Aecall
[STQ] [N] - N is any numeric key 1-9 This key sequence will clear
memory N and stora in memary N. the gata displayed. The dis-
played number (s not effecled.

[RCL] [N] - N isany numeric key 1-8. This key sequencewill olear the
display and recall the number stered |n memary N lo the display.
The number also remains in mamory.

Example: Store 10 (n memary 1. 20 In memory 2 multiply the
display by 2 and put tharesultin memory 3, Then recall memaorias 1,
2. and 3.

Key Sequence Display Comments

10 [STO] [1] 10. Key in 10 and slore in
memory 1.

20 [STO] [2] 20. Hey in 20 and store in
memory 2.

21X 40. Multiply by 2

[5TO] [3] 40. Store in memory 3

RCL] [1] 0.  Recall memory 1

[RCL] [2) 20. Recall memory 2

[ACL] [3] 40. Recail memory 3

Unrestricted and restricted storage:

Memories #7 B, and 9 are used to place resulis during certain
statistical calculations. Any pravicusly stored data will be lost in
these 3 registers during these calculations and therefore, they
should nol be used during these times (see pages 24, 25 for datails)
NOTE: Memaories 1-8 aresunrastricied and may be used atany time.

Clearing Memorles -

Although [t is not necessary to clear the memories since, when
storing data the pid data s written over, clearing can be done by
storing zero or by turning power ‘off” and “on"

Memory— Display Exchange:
[STO] [RCL] [N] - Will simultaneously place the contants of the
display in memary N and the contants ol mamory N inla the display

Example: STORE 10 in mamory 1, and 2. Key in 3 and exchange
with memory 1. Recall memory 1 and 2.

Key Sequence Display Comments

10 [STOIN)[STO)2) 10.  Store 10 in memory
1and 2

3 [STOJRCL]) 10, Key in 3 and exchange
with mamory 1 '

[RCL][1] 3. Recall memory |

[RCL][2] 10 Recall mamaory 2

Performing Arithmetic With Memories:

When the contents of 2 memory ara recalled to the display, the
stack is pushed down (iLe.x—Y, y—2Z. z—W). This allows you to use
the cantents of a memory to add, subfract, multiply or divide with
the display. If you wan! to save the griginal contenis of the display,
either slore it in a memory or first touch [ENT] befora recaliing the
mamory

Example: Store 10 in memory 1. Find the log 10,000 then add it 1o
memory 1. Then multiply the log 10.000 by 3.

Key Sequence Display Comments

10 [STO] 1 10 Store 10 in memory 1

10.000 [SHIFT] fiog) 4. Compute the log 10,000

[STO] 2[RCL} 1 16 Save log 10,000 and
recall memory 1

[+] ISTO] 1 14, Add and store
im mamory 1

[RCL] 2 [3] [X] 12, Recall log 10,000 and
Multiply by 3



Statistical Functions

Summation, Mean and Variance:

The MARK 55 will easily handle calculations involving mean, var-
iance and summations, When performing these calculations mem-
ory registars 7, B. and 9 are used.
[ L #]- This is the sigma key or summation key. When this key is
pressed, the lollowing occurs:
1) Memory #7 is incremented by 1 - This counts the number of
enirias made.
2) The number inthe display (X register) is added to the contents
of memary #8 - summation.
3) The square of the number in the display (x¥) is added to the
contents of memory #8
4) The contenis of the Y register are added 10 an internal mem-
ory - this is usad far vector addition,

[SHIFT] (%.s) - Calculatas the arithmelic mean and the standard
deviation The mean is placed in the X register and the unbiased
standard deviation in the Y register NOTE: Aftar calculating the
maan and standard deviation, additional entries may be made since
memaories 7, 8, and 9 have not been sffected.

Before baginning a new statstical calculation. touch [SHIFT] (cir)
which causes the calculator to ignore (but does not clear) any
numbers in memories 7, 8 and 9

Example: In a survey of a company. the ages of the employees were
5B, 73,71, 49,27, 42 32, and 28. What is the mean age ang standard
deviation. Also the number of employees and the sum ol thair ages

Key Sequence Display Contents

IFT] (eir) 0
S6[L+]T3[E+]1 M [L+) L5
BT -]27[x+]42[x+] 42,
32 |E +] 2B [L +] 28.
[SHIFT] (= s/ 4725, Mean of ages
[X==¥] 18.3127590181 Standard deviation
[RCL) 7 8 # of employess
[RCL] @ 378 Sum of ages

Two new employees join the company whose ages ara 24 and 29
What is the new mean and standard deviation?

Key Sequence Display Comments

2y +]29[5+) 20

[SHIFT) (%.8) 43 Mean age

[X==¥] 184056150852  Standard Deviation
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[

[INV] [ £ =]. £ —: This key sequence is used to perform error recov-

ery. That is. it will decremient by 1

#7, subtract the dis-

played number from memory #3, subtract the square of the dis-

played number from register §.

Example: What is tha average of 80, 100, and 200. Enter 10 instead

of 100 and perform arror recovery.

Key Sequence Display Comments

[SHIFT] fcte) 0.

80|z +] 80.

10 (L +] 10, "MISTAKE™ “MISTAKE"
10 (INV) [ £ +] 10.  Corract mistake
100 [ +] 200 (£ +] 200

[SHIFT] (%.s) 130 Mgan

[X+<¥] 60 8276825303  Standard deviation
Dual Summation

Whan using the summation function | & + |, both the summation of
the X register and Y register contents is performed. This can be
used to perform dual summalion.

[RCL] [L #] - wiil bring to the display, the sum ol the X register
@ntrias and then touching [X--Yjwill show the sum of the Y register
entries.

Vector Addition/Subtraction

Exampla: There are 3 vectors with X and ¥ components of (3, 4] (3,
7] and (10, 14). What is the resullant vector by adding these 3
together Also express as a magnitude and radius.

Key Sequence Display Comments

[SHIFT] feir) [DPS] 2 0.00

4 [ENT] I [T +] 300 Enter and sum vector 1
TIENT]3[L+] 300 Enter and sum veclor 2
14 [ENT] 10 [ £ +] 10.00 Enter and sum vector 3
[RCL] [5 +] 16.00 Resultant x component
[X-¥] 2500 Resultant y component
[X="Y] [SHIFT] [—pol) 2988 Resultant magnitude

[X ~Y] 5738 Resultant angle in degrees



Metric/U.S. Conversions

[SHIFT] fc—f) - interprets the display as being In cantigrade and
converts o farenheitl lamperature.

[SHIFT] [INV]{c—f} - interprets the display as being in larenheit and
converts to centigrade temperature.

[SHIFT] (itr—+gai} - interprets the display as being in liters and
converts to gallons

[SHIFT] [INV] (itr—gal) - Interprets the display as being In gallons
and converts lo liters

|SHIFT)jem—+in) - interprets the display as being in centimelers ard
convarts 10 inches.

[SHIFT] [NV cm—=in) < interprets the display as being ininches and
canvearts 1o centimaters,

ISHIFT] (kg—+b) - intarprets the display as being in kilograms and
converts 10 pounds.

[SHIFT] [INV] (kg—ib) - interprets the dispiay as being in pounds
and converts to kilograms

Example: While in Europe, 3 scala reads thar you weigh 80 kilo-
grams. Wha! would you weigh in New York? (Assume no affects
from gravitational var:ations).

Key Sequence Display Comments
[SHIFT] fcir) [DPS] 2 000
BO [SHIFT) (kg—iti} 176.37 answer in pounds

Example: The temperature in Los Angeles is 85 farenheit What
is the equivalent in cenligrade?

Key Sequence Display Comments
[SHIFT] fcir) [OPS] 2 0.00
B5 [SHIFT] [INV] fe—{) 20 44 answer

Exampie: Convert 12° centigrade to farenheit, 12 liters to galions.
12 inches 1o centimeters and 12 pounds to kilograms.

Key Saquence Display Commenis

[DPS] 2 0.00

12 12 12 degrees centigrade to
[SHIFT] (c—f) 5360 Farenheil degrees

[RCL] [LST X] 12,00 12 liters to

[SHIFT] (Ttr—gal) 317 Gallons

[RCL] [LST X] 12,00 12 inches to

[SHIFT] [INV] (em—in) 30.48 Cantimaters

[ACL] [LST X] 1200 12 pounds to

[SHIFT] [INV] (kg—=it) 544 kilograms
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Operating Limits

Overfiow and Underfiow

Whanever the result of a calculation is oulside of the range of the
calculator. overflow (greater than 9 99999889989 « 10M) ar under-
flow (less than 0.1x10-") occurs. This will be indicated by the
display fiashing “on” and “off". To interprat the result in the dis-
play during overflow (or underfiow) simply touch [CLX] once and
then maentaily add 100 to the exponent if owverllow occurred, or
subtract 100 Irom the axponent If underflow occurred. This will
&llow you to obtain a result with a 10 digit mantissa with the correct
axponant of 10. Note: if during overtlow (or underfiow) indication,
the exporent Is 99 (or —99) then the result was outside tha capabil-
ity of the calculator and adding 100 {or - 100) to the expanent will
not give the correcl answer.

Example: Calculate 100!

Kay Sequence Display Commaeants

[DPS] [INV] (sci) o

100 100

[SHIFT] {x!) 9.332621544 57 Flashing

ICLX]) 9332621544 57 Add 100 1o exponent to give

answer of 5332621544 - 10"
Example: To caiculate: 0001 -1=10%

Key Sequence Display Comments

[DPS|INV] rsci) 0

0001 |[ENT] 0.0001

[EE] 99 1. 99

=] 1. -03 Flashing

[CLX] 0001 Subtract 100 from axponent
o give answer of 0001 <10 =

Error Condhtions

There are certain operations that cannot be performed on the Mark
55, and attampt to perform this will cause an error condition. An
arror condition is indicated by a flashing 0. 00. Te remowve an error
condition, touch [CLX] once. The following is a list of calculations
that will cause an arror calculation

Calculation Error Range
v %<0
X ) X<D or X is not an integar
Y* VY Y=0
SIN-', COS™! X>1orX< |
Inx. logx x=0
27



Section Il
Practical Examples

To further assist you in understanding how to use your calculator
some basic examples of probiem solving are given in thissection. it
should be noted that the mathods autlined here are not the only
way to solve the problems. but are used to give you a “flow™ of
praoblem solving. NOTE: Section IV contains groups of useful equa-
tions. Some of these equations are used in the following examples.

Mathematics

Example: Whal are the 2 roots of the quadratic eguation,

X*+x-42=0:

Solution: Use X, X;= 'g:. £ b!-mlwrm'e a=1b=1 c=—42

Key Sequence Display Comments

1 [#/-] [ENT] -1 Enter —b

1 [SHIFT] [INV] (V) [ENT] 1. Caicuiate v b*—4ac

4 [ENT] 1 [X] 42 [+/-] [X] 158  and store the

-1 [SHIFT] (vx) [STO] 1 13,  result in memory 1

[#] 12

2 |[ENT] 1 [X] [STO] [2] 2. Caiculate 2a and store
in memory 2

& 8 Xy-root1

1 [+/-]IRCL] 1 |-] —14.

[ARCL) 2 (-] -7 Xz2-rool 2

Example: For the triangle shown. whal is the angle A

c=0

Solution: Using a®=hi+e?-2be cosh we obtain
L f Bror-al o [ [9]’—:143?)
i '('—zm?_ = s T ame
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Key Sequence Display Comments

[SHIFT] [INV] {rad) 0.

7 [SHIFT] [INV] (VX ) 49 bp?

9 [SHIFT] [INV] (vx ) [+] 130. bP+¢e?

14 [SHIFT] [INV] {(vx ) [-] -86 bE+ci-a?

2 [ENT] 7[x] 9[x] [+] -0.52380952381

[INV] [COS] 121 588135505 answer in
degrees

Example: Given a parabola as shown, what is the arc length ABC?

- b6 -
solution:
Arc length={N-2)+(b?-8a) In[{4& + N) - b}]
where N= v BT+ 16a°
Therefore.
N=/(B)* + 16(4)?
Arc length=[N- 2]+ (6 » B) -(8-4)] Inj(4-4 + N) - E]
Key Sequence Display Commants
[DPS] 2 0.00
6 [SHIFT] [INV] (V) 3600 Calculate N
16 [ENT] 4 4 and

[SHIFT] [INV] { VX ) [X] 256.00 store in
[+] [SHIFTI (yx ) [STO) 1 17.09  memory 1

2(-] 854

6 [ENT] [x] 38.00

BENT] 4 [X][-] 1,13

4 [SHIFT] [INV] (V) 16,00

[RGL) 1 [ +] 33.09

6 (=] (i) [X] [+] 1046  snswer
298



Business and Finance

Example: $10,000 is deposited in & bank at 7 75% per year. com-
pounded quarterly. What is the total amount after &6 years?
Salution. Using Amount=p (1 +1"

0775
1 =interest per period= == T

N=Number of periods={4).(6)

Key Sequance Display
10.000 [ENT] 10000.
1 [ENT] 0775 [ENT] 4 | -] 0018375
[+] 4[ENT] 6 X1 [Y*] 15842495899
ix] [OPS] 2 1584950 answer

Example: You are obtaining a morigage for $30.000 Cne bank
offers you a 30 year morigage al 8% per year and theolharbanka2s
year mortgage a1 8.5%. Which one will give you the lower monthly
payment and what is the percentage difference between the 2
payments

Solution: UslngI the formula
P

- lT.P_
-a+1% e M

P=principal N=number of paymenl periods

I=interest per period as a decimal

Key Sequence Display Comments

[DPS] 4 0.0000

0B [ENT] 12 || [STD] 4 0.0067 Calculate |y: store in 4
(/-] 30000[X] 2000000

[RCL] (41 11¢] 1.0067

30 [ENT] 12 [X] [+/-] 3600000 Calculate-n

v¥ 1 (=111 2201294 1st payments

[STO] 1 220.1204  Stare in memary 1

085 [ENT] 12 [=] [STO] 4 00071  Calculate l:: store in 4
[4/~] 30000 [X] ~212.5000

IRCL] (4] 7{+] 1.0071

25 [ENT] 12 [X] [#/=]  -300.0000 Calculate n,

Y 11-11-) 2415681 2nd payments

[RCL] 1 [SHIFT] (&%) 88748  Percant diffarence
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Example: For the values 4 9, 11 4, and 3 whal s the mean. un-
biased standard dewviation and unbiased vanance? What is the
biased stancard devialion and variance?

Solution: The mean and unbiased standard deviation can be
automatically calculated. Than variance=(standard deviation)®

¥ =¥
To lind the biased vanance use var- "‘LTM
I x?=sum of squares ol entries
N=number of antries
% *=mean sgquared
Key Ssquence Dispiay Comments
[SHIFT] (cir)
4z +1YT~]1{z+] 11 Enter the values with
4[2-]13[2=] 3 the summalion function
[SHIFT] r=_s)[5T0) 1 6.2 Calcutate mean, and
store in memory 1
[x—Y] 3.56370583625  Unbiased standard
devialion
[SHIFT] [INV] () 12. 7000000001 Unbiased variance
[RCL] B 243 Sum of squares
[RCL} 7 5. Number of entries
[RCL] 1 [ENT] [X] 3844  mean squared
[s) [=) [RCL} 7 |~ 1016  Biased variance
[SHIFT] (v ) 3 18747549011 Biased standard
devialion
Combinations

Example: From a group of 36 people, how many subgroups of &
people can be lormed

Solution:
n 36!
Use Cr=C 3§= 81 (36-8)!
Key Sequence Display
36 [SHIFT] () 3719933267 41
6 [SHIFT] (x1) 720.
3B [ENT] B[ | 3n
[SHIFT] (x) 2652528508 32
X1[-] 1947792, Number of subgroups ol

6 people

mn
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Permutations

Exampie: Find the number of arrangemants that can be made from
the numbers 1 through 6 taking 3 at a time

Nt 8t
Solution: using P=TN-my ~ @3
Key Sequence Display
6 [SHIFT) (x1) T20.
|IRCL] [LST X] 3 [-] 3.
[SHIFT] (X1} [ <] 120.  answer

Probability
Example: You choose 3 items from & group of 16. There are 5
defectiva piaces in the group of 16. a) What is the probability that all
3 items are defective? b) that none are delective?
Solution:
§ = number of ways 3 items can be chosen from
s 100
3 3 (16-3)
A = number of ways 3 defectiva items can be chosen from 5
delective lems
N . (G
=€ (g’ 31 -3
B = number of ways that 2 non defective items can be chosen
from 11 non-defactive itlems
c'h - 11!
=Cl3) = I ey

a) then P (A)-probability all 3 are defective - %
b) P{B)=probability none are defective - %
Key Sequence Diq:g Comments

[SHIFTYcir)[DPS] 2 :
16 [SHIFT)x!) 3 [SHIFT)x!) BED0 Calculate S

16 [ENT] 3 || 13.00 and store
[SHIFTYx/)[x][ - ]ISTO] 1 560.00 in memary 1.
5 [SHIFT)x/) 3[SHIFT)(x!) 6.00 Calculate A and
5 [ENT] 3[~] [SHIFTYx/) 200 divide by S for
[=1=]IRCL| 11 0.02 answer a.
TISHIFT)c!) 3[SHIFT]x!) 6.00 Calculate B
11 [ENT] 3] B.OO  and divide
(SHIFT) = =] <] 168500 by S for
[RCL] 1 [+] 028 answerb
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Electrical Engineering

Example: A coil having inductance of 0.034 henries and a resis-
tance of 14 chms. is connectad across 117 volts, 60 hertz What is
the current through the coil and the power absorbed by the coil?

Solution:

Using 1 =ViZ where Z= VR + (27 IL]

and power=VIcos g when g =fan’ '(1’&&)

Key Sequence Display Comments
[DPS] 3 0.000

14 [ENT] [X] 186.000 R?

2 [ENT] [SHIFT] (=) [X] 6283 2n

60 |X] .034 [X] [STO] 1 12818  2r 1L and store in 1
[SHIFT] [INV] {vx) [+] 3680203 R+ (27 L)
ISHIFT] (vx ) 117 117

X=Y] [+] 8184 | (current)
17 |X] 721180 V|

[RCL] 1 [ENT] 14 [~] 0916 2sfL-R
[INV] [TAN] [COS] 0738

[x] 531917 Power

Example: What is the equivalent resistance of 3 paralle! resistors
whose values are 100 chms, 220 ochms, and 580 chms.

Solution: Using A =~ : ;
AR
Key Sequence Display
[OPS] 2 0.00
100 [SHIFT] [1/x) 0.01
220 [SHIFT) (1) 455 -03
560 [SHIFT] (1/x) 1.79 -03
[=] [+] [SHIFT] (1) 61.23  answer

Example: The power output af an amplifier is increased from 3105
watts. What is the change in db (decibles)

Solution: Using N=10 Iiog?
1

Key Sequence Display

[OPS] 2 0.00

!DIENT]S[ENTiSl*] 1.67

ISHIFT] (log) [X] 222  answer
<



Example: A step voltage (Vi) of 35 volts s applied across asenas rc
network r=50K, ¢ - 2mfa What s the vollage across the capacitor
{Vc) atter 100 miliseconds

Solution Using Vc=Vi (1-e V7%

Key Sequence Display Comments
[DPS] (sci) D 00 Set scien:

tific mode
100 [+ ! ] [EE] 3]+ /-][ENT] 1. 01 Enter 1
SO|EE] 3[ENT] & 04 Enterr
2[EE]B[ -/~ 1] -] -1. 01 Calculate

; tire

[INV] [In] 4530992976 - 05 Calﬁulata

e Wrc
[+/-]1 11 +] 35{X] 3499841100 01 answer

in volts

Example: Paralell plate capacitor. has plate area of 2.2m? and
plate separation of 8 1mm in a vacuum_ a polential differance of
3000 volts s applied. What is 2) the capaciance. b the charge on
the capacitor, ¢ the electnic intensily batween the plates?
Solution:

€0A (88510 '5(2.2)coul

8) usingC= g =713 N.M
t) charge -Q-C Vab caulombs
) Ea -3 Newltons
- €0A coulomb
Key Sequence Dispiay Comments
[SHIFT] fclrj [DPS] (sci) 0. 00
[DPS] 2 000 00
B.85 [EE|12] +/ | |[ENT] BB5 12 Calculate €04 and
22 [x] [STO] 1 185-11 store in 1 for part ¢
61 [EERR[+-] -] 319 09 capacitance
BOOOD [X] 255-05 charge
[REL] 1 |) .31 06 electric Intensity

Mechanical Engineering

Exampie: A shafl, 3 inches in diameter (d), has a 3000 inch-pounds
bending moment (M) and a 4000 inch-pounds lorque (T) What s
the maximum stress?

16(M -i'_lp.l*»_‘rﬂ

Solution Use maximum Siress —

di
Key Sequence Dispiay Commants
(DPS] rsci} 0, 00 Set scientific

display

16 [ENT] 3000 [ENT) 3 03 Enter 16
[SHIFT] [INV] (V% ) 9 06 M
4000 [SHIFT) [INV] 1 ) 1.6 OF T¢
[+] [SHIFT] {vx ) [+] [X] 1 28 05 16 (M+ VvV MI+T?)

A[ENT] [Y* |[SHIFT](m[X] 8482300164 01 d'n
(] 1509024645 03  anawer

Example: A unilorm power cabla is hung betwean 2 poles of equal
haight and 50 feet apart {2X). Tha waight of the cable (W) is 1.1
pound/foot. The tension at the lowast paint (T) 15 65 Ibs. What is the
length of the cable?

i WX
Solution: Using L=T SiNh ——
Key Ssquence Display Commants
|DPS] 2 0.00
2 [ENT] 85 [X] 13000 2T
1.1[=) 11818  2T/W
1 1 |[ENT] 50 [ENT] 2 -][x] 2750 WX

044  sinh (WXIT)

65 [ <] [HYP] [SIN] L
1x] L) E-1 answer in feal
Example: Determine the momeant of inertia of a hollow circular
cylindar about its axis. The outer radius is 3 feet (R;). the inner
radius 2 25 lsel (Rzl, the length is 5 leel | and the malenal has a
mass of 435 Ib/Mt* (m)

aml (ry* - r2*)

Solution: Usel= 2

Koy Sequence Display Commants
[DPS) 2 0.00

[SHIFT] (=) [ENT] 435 [X] 1366 59

5% 6832968 aml
J|ENT| 4 [vy"] Broo ot

225 [ENT]A [y"] [~] 5537  rdt-rd
[x12(] 18917435 mnswer

-]



Simple Harmonic Motion

Exampile: When the baiance wheel ol a watch is displaced 45° from
its equilibrium position, it begins to move with an angular accelera-
tion of 30 rad/sec? Find the frequency F

e 1 1 25 rad/sec
Soheon e f=T= 2wV witd
Key Sequence Display Comments
[DPS] 2 0.00
2 [ENT] [SHIFT] (=) [X] 528 =
|SHIFT] (Tix) 016 ‘ta=
25 [ENT] [SHIFT] (=) [ENT] 14
4[]11~-] 3183 25(=i4)
[SHIFT] (vx ) [x] 080 answer
Rectilinear Motion

Example: A ball is thrown upward with an initial velocity (Vo) of 40
meters’sec. What is the height (S) at the end of 2.5 seconds (1)?

Solution Using S=Vot - -9; where g=9 807 meter/sec?

Key Sequance Display Comments

IDPS] 2 0.00

40 [ENT] 25 [X] 10000 Vot

5 [ENT] 8.807 [X] 490 g2

2.5 [SHIFT] [INV] (v ) 625 ¢

xX1{- 6935 answer In meters
Navigation

Example: An airplane has an air speed of 600 mph, at a bearing ol
45 itistighting a head wind of 60 mph._ at the heading of 225° Whalt
is the ground speed, and final heading of the airplane?

Solution: This s simply the summation of 2 vectors

Key Sequence Display
[SHIFT] (clr) 0,
45. [ENT] 600 600
[SHIFT] [INV] (—=poi) 424.28
[E+] 424.26
225 [ENT] 60 80
[SHIFT) [INV] t—~pol) -42.43
[T 4] [RCL] [X +] 38184
[SHIFT] = pol) 540,00
[X--Y] 4500

36

Commaents

Enter first vector

and convert 1o rectangular.
Sum x, y componants

Enter 2nd veclor and

convart lo rectangular,

Sum x, y componants and recall
ground speed

final heading

Atomic and Nuclear Physics

: What is the ratio of the electrical force {te) and gravita-
tional force (fg) between 2 electrons?

Solution: 2. = X (@) _ Kxg?
"Fg G (m%r%) Gm*

K=9x10* nt-m¥coul®

mass=9.10956 <10 Mkg

G=68732x10 "' nt- m¥Kg?
q=1.60219x10""% coul

Key Sequence Display Comments

[DPS] (sci) [OPS] 2 0.00 00

S [EE] 9 [ENT] 800 09

1.60219 [EE] 19 [+/-] [ENT] 160-19 g

Ix1 [x] 231-28 Kgf

B6.6732 [EE] 11 [+/-] [ENT] 667-11 G

8.10956 [EE] 31 [+/-] S10956 -31 m
554-71 Gm?

[SHIFT] [INV] (V') IX]
=) 417 42 answer

Quantum Physics

Example: What is the mass of an electron traveling at haif the speed
ol light? Also at 35 the speed of light what is the % incraase.

Solution. Using mt—-'m—m N=—
vi- ‘NF G

Incase 1 N=5and in case 2 N=§

Key Sequence Display Commaents

9.10956 [EE] 31[+/~] [ENT] 9.10956 - 31 Enter mo
{rest mass)

1 [ENT] .5 [SHIFT] [INV] (v= ) 025

[~ 0.75 1-N?

[SHIFT] ( vx) [+] [STO] 1
9.10956 [EE] 31 [ +/~] [ENT]
ET [;:u'n BISHIFT] INV] (yx )

1051881383 30 mass at v=_5¢
9.10956 —31 Enter mo
038 1-M

0.64

[SHIFT] (v ) [+] 1138695 —30 mass at v=_6¢
[RCL] 1 [X=-¥] [SHIFT) &%)
[oPS] 2 825 Increase of 8.25%
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Section IV
Useful Equations

Trigonometry
8
Cc 3
a
c A
b
sinA = alg  csoA = TeinA
cosA = blce seoA = 1icosB
tan A = alb cotA = 1/tanB

Relationships Among Trigonometric Functions

sintA -+ oos?A = 1
taniA+1 = sath
1+cot?A = csc?A

Relationships Between Sides and Angles of 2 Plane Triangle

A

law of sines v
s e omEs o =t
sinA sinB sinC

law of cosines:
aith?-ZancosC = ¢

Law of Tangents.
a+b Tan Y(A+B)

a—b Tan %(A-B)

38

Geometry

Triangle: perimeter=a~b+c
area=": (bh)

Circle: circumferance=2nr b.
area=mre

Analytic Eguation

%t g2
T T \
Trapezoid:
1
area— T n(a T b:l : ; s
parimeter=a-b h{m Sin@2 ) "
Ellipse
area=rmab a=Semi-major axis

b=Semi-minor axis

Analytic Equation
X Yy
i

Paraboia

Argas %ah B

ArcLength ABC a : C

vbi-18a? b2
ET-’EI"(_ F

43 b+ 'Iﬁa’]

Analytic Equation

x21=+2PY
rt
Sphere: area=47r®  volume=—;
Regular Polygon ol N Sides
| i
= Lnpd =
Area=——Nb Cot( )
Perimetar=Nb.
39



Logarithms

logiox

converting lbg (any base) of X to logwx
logioa

log x=
log xy=log x+log v
log (x/¥i=log x—log ¥y
log {x¥]=Y log x

loggab=1/logy =

Complex numbers

x+ly=ricos@=| sind)
whera r= VyT+y?
¥
- g
&=TAN X
Euler Idantities
8% =cos8 =i sing
gl® —cosG—isind

i= V=1

Business and Finance

Interest Compounded
A=P{1=1)

A=future value

F=present value

I=interest per period in decimal
N=number of periods

PMT =payments per period

Payments
Bj
PE‘]’MB‘HT.—‘I—_[T_'_—HT.]
Annuities
1= =1
A=
Statistics
EXN =
Mean= - N =X
unbiased biased
< T XIN-Nx: TKIN— N2
Variance —pr—— = e
Standard a_——== .
Daviation v variance v variance
whare

T Xy==ach terms value summed
T XnF=sum of the squares of sach lerm
N=number of terms

41




Appendix A

Physical Constants
Physical Constant  Value Units
&vogodro Number 6.02217 =109 Farticles'mole
Baltrmon Constart 1.38062 <109 Joule X
Heciron Charge 160219107 Coulomb
EHactron Maoss 2.10956= 10 " g
Hectron Voll 1.80219%10°"% Iondes
Faraday Constont 9.64867 < 10* C mole"
Gos Constont B.31434 Joules/ Mate X
Grovitgtional Constant  £.4732x 107" NI-MiKg?
Permeability of o Vocuum 47< 1077 NY/Amp*
Pesmittivity of o Viecuum /36w 10" Coulombd/N—Mm*
Planck Cansionl B.A2619x10 Joules - Sec
Protan. Moss 1.67261 %10 & Kq
Rydberg Constan! 1.09737107 iMuter
Speed of Light F99792 108 M/Sec
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Atto

Appendix B
Prefixes For Power of Ten

‘Symbol

T
G
M
K
h

Multiple
101
100
100
10°
10%
10
10
102
10~
10-¢
10°%
10—
10—
10~



Appendix ( Energy
: 1 jodle=1 nt m=107 ergs—0.7376 ft Ib=0 2389 col=9.481 < 10-* Btu
Conversions Factors 1flb =1.356 joules=0.3239 cal=1.285% 10-3 By
1 colorie (col)=4. 186 joules=3.087 f Ib=3.968 < 102 iy

Length 1 Bty (Britigh thermal unit)=778 f1 Ib=1055 joules=0.293 watt he
1 kilometer (km)=1000 meters (m) 1 inch (in.)=2.540em | kilowatt hour (low hr}=3.50+ 10* joules=840.0 kcal=3413 Bru
1 mater (m)=1000 centimeters (cm) 1 foot [ft)=30.48 tm 1 elettron volt (ev)=1.602x107"* joule

1 centimeter {tm)=10 *m 1 mile (mi)y=1.809 km Power

I millimeler {mm)=10-%m 1 mil=10"%n. I

1 micron (&)= 10 *m 1 centimater=0 3937 in | watt=1 joulefsec=107 args/sec=0.2389 colfsec

1 millimicron (m )= 10""m 1 meter=39.37 in | harsepowar (hp)= 550 fi Ib/sec=33,000 ft Ib/min=745.7 watts

1 angstrom (A}=10 'tm 1 kilomater=0.6214 mile 1 kilowar (kw)=1.341 hp=737.4 {1 Ib/sec=0.9483 Bru/sec

Areoa Pressure

1 squore meter (m%)=10.74 t 1 square mile (mi*)=&40 oores 1 mim?=10 dynesfem®=9.869< 10 mmosphera =2 089> 10-2 Ib/f2
1 squore foot (")=929 cm? 1 acre=43,560 11 I Ihwiin? =6895 nijm?=5.171 cm mercury=27.68 in. water

1 atmesphere (atm)=1.013 ¢ 10% nt/m?= 1,013 10* dynes/cm?
Yolume =14.70 Ib/in?=76 cm mencury=406.B in. watar
1 liter ()= 1000 em®=1 057 quart [qi)=51.02 n?=0,03532

1 cubic meter (m”1=1000 1=35.32 f1*

1 cubic loot {H%)=7.281 U.S. gol=0.02832 m*=28.32 |

1 US. gallon (gal)=23) n?=3.785 |;

1 British gollon=1.202 U §. golion=277 & i

Mass
1 kilogrom (kg)=2.2046 pounds (1b)=0.05852 siug:

1 B=453.4 gm=0.0318 <ug
1 shg=32.174 b=14.59 kg

Speed

1 kmfhe=0.2778 mysec=0.6214 mihr=0.9113 Hfsec
1 e =1.487 fUsec=1.509 kmw=0.4470 mvsec=1.1508 knots

Density

| gmiemd =107 kg/m3=62.43 lbh®=1 940 shug f1* 5
1 I/7=0.01602 gmicm®;

1 slugM3=0.5154 gmicm?

Farce

1 niwlon (n1) =107 dynes=0.1020 kg=0.2248 b

1 pound weight (I} =4 448 n1—0.4536 ky=37.17 poundals '
1 kilogram weight (kg)=2.205 b=9.807 nt

1 U5, short ton=2000 Ih: 1 long ton=2240 (b

I metric 1on=2205 b



