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Second function key. Accesses secondary
tunctions when touched before a function

key (page 7).

Computes the sine of the angle in the
display (page 28).

Computes the arc sine of the number in
the display (page 28).

Computes the ¢osine ¢of the angle in the
display (page 28).

Computes the arc cosine of the number
N the display {page 28).

Computes the tangent of the angle in
the display (page 28).

Compules the arc tangent of the number
in the display {page 28).

Converts decimal degrees (or hours) in
the display to degrees {or hours), minutes
and seconds format {page 29).

Converts degrees {(or hours), minutes and

seconds in the display to decimal degrees
(or hours) (page 29).

Computes natural logarithm (base e,
e=2.71828. . .) of the number in the
display (page 32).

Computes natural antilogarithm of the num-
ber in the display (raises e = 2.71828. ..

to {he power in the display) (page 33).

Computes common logarithm (base 10) of
the number in the display (page 32).

Computes common antilogarithm of the

number in the display (raises 10 to the
power in the display) (page 32).

Computes reciprocal of the number in the
display {divides 1 by the number in the
agisplay} {page 31).
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Raises number in the Y register to the power
in the display (X register) {page 32).

Computes the square root of the number
in the display (page 31).

oquares the number in the display

(page 31). |

Converts rectangular coordinates in X and
Y registers o polar magnitude and angle
(page 30).

Converts polar magnitude and angle

stored in X and Y registers o rectangular
coordinates (page 31).

Automatically adds the number in the
display 1o the number in memory register 1
(page 26).

Computes the factorial of the number in
the display (page 40).

Automatically accumuiates summations
of X, X2 and n in memory registers 1, 2
and 3 {page 36).

Automaticaliy subtracts summations
of X, x2 ang n from memory registers 1, 2
and 3 (page 39).

Computes percentages (x% of y)
(page 34).

ompuies amount ana percent difference
between numbers tn the X and Y registers

{page 35).
Exchanges conients of X and Y regisiers
(page 16).

Moves the contents of register X to register
T, contents of register Y to reqgister X, con-

ients of register £ to register Y and contenis

of register T to reqgister Z (page 15).

Enters Pi {7} =3.141592654 inlo the dlsplay

(register X) {page 11).
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Followed by number 1, 2 or 3, recalls
number in memory reqgister 1, 2 or 3 1o

display (page 24).

Followed by number key 1, 2 or 3, stores

the number in the display in memory reglster
1, 2 or 3 (page 23). Followed by a + X
or +key, then a numberkey 1,20r3
perfnrms direct register arithmetic on

- memory register 1, 2 or 3 (page 25).

Cqmputes standard deviation using data
accumulated in memory registers 1, 2 and 3
(page 38).

Computes mean using data accumulated in
memory registers 1 and 3 (page 38).

Instructs calculator to accept next number
entry as an exponent of 10 {page 10).

Gonverts display format to engineering
notation format (page 13).

Changes the sign of the number in the
display {page 10).

Foliowed by a number key, selects decimaj
piace setting with automatic roundoff from
0-2 (page 12}. Followed by ENG , con-
veris display format to engineering format
{(page 13).

Coptes number in display (register X) to
reqgister Y (page 18}.

Cencels effect of F key

(page 7). '

Gonverts number in display to kilograms
{(multiplies by .4535924) (page 42).

Converis number in display to centimeters
(multiplies by 2.54) {page 42).

—-3- '??E!T' Converts number in display to liters

(multiplies by 3.785412) {page 42).
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Getiing Started

Your calculator is shipped fully assembled and ready
to operate. Turn the calculator on with the switch on
the left side of the machine. Your machine is auto-
matically cleared and the display should now show 0.
If it does not, check to see if the battery needs
recharging by connecting the AC charger.

AC Charaer

Your calculator is powered by rechargeabte NiCad
patteries. The machine will light an ‘L’ on the left side
of the display as a low battery indicator, Although
calculations can still be made while the low battery
indicator is on, the battery should be charged as soon

Divides 'y’ by ‘X’ {page 19).

Converts number in display to pounds
(divides by .4535924) (page 42).
—a-IN Converts number in display to inches
| (divides by 2.54) (page 42).

(divides by 3.785412) (page 42).
b{ Muitiplies 'y’ by X" (page 13).
EEG Sets angular mode to degrees {page 27).
RAE} Sets angular mode 1o grads {page 27).
HAIJ ~ Sets angular mode to radians (page 27).
“xi T Subtracts ‘X’ from 'y" (page 19).

"=
-

°F.©  Converts number in display to degrees as possible. Continued use on a weak battery may
fahrenheit (°F = 1.8°G+32) (page 43). result in inaccurate answers. To charge the battery,
”*G Converts number in display 10 degrees connect the AC charger to the jack at the top of the

centigrade (°C = °F-32/1.8) {page 43}.
Clears display (register X) and drops
stack down (page 11).

Clears eniire stack and all three memory
reqisters (page 11).

machine. A full charge takes five hours and lasts
approximately tive hours. You can use your machine

while the charget is plugged in. The machine will not
overcharge. {ti1s advisable 1o charge your calculator
each night. BE SURE TO TURN YOUR CALCULATOR
QOFF BEFORE CONNECTING THE AC CHARGER,

Adds ‘X' to 'y {page 19).

Leyboard Lavoul

Most of the keys on your calculator perform two
functions. The primary functions are printed on top
of the keys. They will be represented in this manual
by the function key itself {e.g. :M#* ). Secondary
functions are printed in front of the key, They will be
represented in this manual by the Second Fungtion
key followed by the function key (e.g. (E:ix1)

TR e A e, ATl I T WP P8 e e e R e TR s . |
S T LT T PRI TR P SR T o :

- indicating that the Second Function key (£} must
o be touched before the function key (:xt). f :F. has

been touched accidentally, touching -CF- will cancel
the effect of the - F key.
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10

17
12
13
14

Trigonometric function
Keys

Second function key

Logarithmic function
keys

Power & root key

Accumulating memory
Key

Factorial key
surmmation keys
Memory function keys
Statistical function keys

Enter exponent & engi-
neering notation key

Metric conversion keys
U.S. conversion keys
Number entry keys
Anguilar mode keys

- :
N N
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15 Temperature conversion
keys

16 Degrees, minules &
seconds conversion Key

17 Reciprocal key
18 Square root & square key

19 Rectanguiar to polar
COonversion Key

20 Percent function key
21 Exchange key
22 Roll & Pi entry key

23 Change sign & decimal
set key

24 Enter & clear second
function key

25 Basic function keys
26 Clear entry key
7 Clear all key



Keying in Numbers

Key in numbers by touching the number keys in the
same sequence as if you were writing them down on
paper. If a decimal appears in the number, key it in
sequence as part of the number. The calcuiator
accepts the first decimal keyed in as the decimal In
the number. The decimal need not be keyed in when
keying in whole numbers.

Negative Numbers

To key in a negative number, key in the number
sequence, then touch z{;ﬂfﬁ

Keying in Exponents of 10

Any number can be entered in your calculator in
scientific notation, thai is, as a number {mantissa)
muitiplied by 10 raised fo a power {exponent}. The
exponent indicates how many piaces the decimal
noint should be moved. If the exponent is positive, the
decimal point is moved to the right. If the exponent
is negative, the decimal point is moved 1o the leit.
FOr examplag 1200 gan be entered as 1.2 x 103,
Keyin: 1 252 s__, 2% 3, the display shows: 1.2 03,
Note: The last two digits on the right side of the
display are used to indicate exponenis.

Very large and very small numbers must be entered in
scientific notation. For example: 134,000,800, 000,000
(written 1.34 x 1014) must n%gsgyed in: 2685 (to clear
for these examples), 1.34 EEX: 14, display shows:
1.34 14.

To enter a negative exponent, touch %EF
keylng mthe exponent. For example: ﬂﬂnﬂuﬂooﬂu34
O 11) must be keyed in: %6z 334

¢ ¢ display shows: 3.4 —11

the mahtzssa is entered as 1.

To correct a wrong exponent entry, simply kKey in the
right exponent. The calculator accepls the lagt two

% after

keyed in as the exponent. Tuu;ig_'r_
BEX: cancels the effect of touching 'EEX:.

------
.....
H '!.-'—:----I..-- '''''''''

Entering Pi

To key in the constant Pi (7 = 3.141592654) simply
touch the F 4 key.

Clearing

To clear the number in the display, touch : Eff
If there was another number or an intermediate
resuit in the calculator, that number will appear in

the display. To clear the entire calculator (including
memories) touch F GA

11
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Your calculator displays a 10-digit mantissa and 2-
digit exponent. The calculator will accept and display
numbers from +9.999999999 x 1099 to £1 x 10-99,

All calculations, however, are computed internally.
using 12 mantissa digits to insure accuracy. Thus,
while you see the constant Pi in the display as
3.141592654, internal computations are done using
Pi=3.14159265359.

Display Control Keys

When your calculator is first switched on, the display
shows numbers in floating point format. Numbers
between *.1 and 8999999999, appear with all digiis
present and the decimal place correctly positioned.
With the display control keys, the display can be
controlled {o alter the manner in which the numbers
are shown. Bemember that no matter what format
you select for your displayed numbers, the format

affects the dispfay only and not the internal number.
Et is always calculated using 12 mantissa digits.

% ﬁ Formats the display to show fixed point
format with automatic roundofi. n=0
through 9.

For exarnpie switching the calculator on and keying

in: iE % displays: 3.1415692654. Now, key in:. F

‘DS Z-the display now shows 3.1416, four decimal

placas rnunded at the fourth decima! place.
Formats the display to floaling poink
format.

B psle

For example, key in:: F ES . the display now
shows 3.141592654, return:ng to full floating point
from four-place decimal roundoif.

Numbers smaller than .1 or larger than 9989999599,

are automatically converted to scientific notation
format. Scientific notation format numbers are dis-
played as a mantissa with a 1-digit characteristic
(number to left of the decimal) times 10 {o a power.

12
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F{jrmata the display in engtneering nota-
tion format. Numbers are displayed as a
mantissa with a 1- to 3-digit characteristic

times 10 raised to a power that is a
multipte of 3.

For example, key in: 22334455 “: 86 EN fthe
display now shows: 22334455 66. Now, key n:

E: ENGH the aisplay shows: 22.33445566 06,
rndmatrng that this is 22.33445566 x 106. This format
Is especially useful in scientific and engineering
calculations where units are often expressed with
prefixes that stand for multiples of three. For example,

see the following uhart
ENGINEERING PREFIX EXPONENT
SYMBOL NAME OF 10

T

G
\
K
m
1%
I

P

Overflow and Error Indicators

Any result larger than 9.999999999 x 1099 or smaller
than 1. x 10-99 or any logic errors (e.g. division by

zero) will resuit in the error indtcator ERROR being
displayed. Touching ~G% will clear the error and let

~ you continue calculation. Touching any other key per-

mits continuation of the calculation with the calcuator
assuming that the contents of the display are zero.

Low Battery Indicator

- Your calculator will display an ‘L' in the left side of
- the display if the battery needs recharging.

(See section on AC Charger).

- Change Sign
- Touching GHS any time except after EEX. will

13
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change the sign of the mantissa portion of the number
:n the display. Touching :©HS after .EEX changes

e sign of the exponent being keyed in.”

Parforming Calculations

Yau will find calculations simple on your mrfu::hine
if you keep one all encompassing ruie in mind
A function is performed the moment 1hat function

key is touched.

One-Factor Functions

These are functions that only require one numt:{er

for an operation to be performed. The function I1s per-
formed immediately on the number in the display.

To use a one-factor function, key in the number, then
touch the desired function key. For e:-_:ample. to find
the square root of 16, key ;nF DS e (returnio

floating point format) 16 ¢/ display shows 4

Two-Factor Functions
These are functions that require two numbers for an

operation to be performed. Two-factor functions w'nrk
the same way that one-factor functions work, that is,
the function is performed the moment the functinn‘

key is touched. Therefore, hoth nurnbers must be In
tha machine before the function key is touched. To get
the first number in the calculator, key in the number,
then touch Eﬁ . Key in the second number, then
tauch the desired function key . . .the function IS pef-

farmed. For exampie, to mulliply 5 X 3t key i‘n: 5
BNk 3%  the display shows 15. The function, 'n

- i~
- - _-._J. f:.-. ...-rf- .
'I'.'—'.J:l'l.':.'L. =y r—t

this case multipiication, was performed the moment

the 2% key was touched.

Your calculator uses the most effective logic system
known 1o science, Reverse Polish Notatlon, a system
invented by the Polish mathematician Jan Lukasie-
wicz. The machine uses Reverse Polish Notation

.14
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(RPN) in conjunction with four registers called X, Y,
Zand T. A register is an electronic element used o

store data while it is being displayed, processed or
waiting to be processed.

The Stack

The four registers are arranged in a ‘stack’ as follows:
(To avoid conjusion between the name of a register

- and its contents, the registers in this diagram, this

. instruction book and the diagrams in Appendix A are
. represented by capitai letters X, Y, Z and T while the

contents of the registers are represented by lower-
case letters X, vy, zand t).

The display always shows the contents {x) of register
X. Although the display may be formatted, internally
the contents of register X are always 12 mantissa

digits. See Appendix A for stack diagrams for each
operation on your caiculator. |

Controlling the Stack

The following stack control keys atlow you to control

the stack for reviewing stack contents or shifting data
within the stack for calculations.

ROLL . Touching this key ‘rolls’ the contents of the
stack from one register to another. The con-
tents (x} of register X ‘roll’ to reqister T, the
contents (t) of register T ‘roll’ to register Z,

the contents {z) of register Z 'roll’ to register
¥ and the contents (y) of register Y ‘roli’ to

register X. Touching ROEL four times will

Loz i

bring the stack contents back to their
original stack positions.

T T L T T T T T b N R T e e - R T . . = . ettt
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. Touching this key exchanges the contents {x)
of register X with the contents {y) of regisier Y.

To see how the ROLL: and x-y keys work, fill the
stack up by keying in: 4 €N 3°EN 2 EN 1.
The contenis of the stack now iook like this

Clearing the Stack

~ Touching “C” clears the X register and drops the

stack down. Touching €= will change the stack to
ook like this:

Display shows:

TDUGhrHQ G- fﬂur times wil clear the entire stack.
Touching ¥ CA Clears the entire stack at once
as well as alf memaories.

One-Factor Calculations and the Stack

Une-factor calculations affect the X register only.
The rest of the stack is undisturbed. Keylng In 30 will
change the stack to ook iike this:

- Touching azn (a one-factor function) wilt change the
- stack to look |IkE this:

Dispiay shows:

NﬂtE If an averflow or lpgic error is made Using a one-
factor function, the Error indicator will be displa yeds
and the cah::ufamr will clear register X to zero.

No other registers are affected.

17
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Entering Numbers T
After keving in a number, fouching EN copies the
number from the display (register X) to register Y and
pushes the stack up. The number at thetﬂp Uff the
stack {register T) is lost. Keying in 20 /EN. will
change the stack to look like this:

Keying in 20:

Touching prepares the X register for a nE-:w
number which replaces the number currently In

register X. Keying inb wilt change the stack to 100k
itke this:

i T T

of. ey o T TP . [T Lo e S, ot o el ol P
-- - aam" - 1 » "
S SHTENTS .| LOGATION:
S e e p e [ e g A T T

B E - Y T

T
Vi
Y
X

oy == -

1. Touching £

"4,
2
LR ___'-:-

2. Keyingina nuﬁ;ber after touching a function
kay.

—————) - ——— .Y w— el T

__-WFHMW'-H =

Two-Factor Calculations and the Stack
To perform a two-factor calculation, key in the first

number, touchZEN:, key in the second number and

The 'basic’ two-factor functions are ik | i

touch the desired function key. Remember that the
function is performed the moment the function key is
touched. Touching % at this point will perform a
division and drop the stack. The stack wili look

like this;

iNote that the stack is dropped in two ways:
t. Touching:Gs-
2. Performing a two-factor function.

NMote: if an overilow or fogic error is made using a two-

factor function, the Error indicator wilf be displayed
and the calculalor will clear register X 1o zero.
No other register is affecied.

Basic Function Keys

3% and

T LV
- whwieek
Lebior RE

"

‘.. They work on the contents of regis ers Xand Y.

= Adds X'to'y'.
== Subtracts X’ from ‘y".
SR Multiplies 'y’ by 'x".

= Divides 'y’ by 'x'.

E.

Mathematical Hierarchy ang |

DRy
L : I.H"i

Hierarchy is a term for the rules of mathematics that
govern the order in which operations are performed
on numbers, They are the ‘pecking order' of math.

b

Operations are performed in the following order:

1. Raising to powers, taking roots, trig, log and
reciprocal functions. |

2. Multiplication and division.
3. Addition and subfiraction.

19
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If there are parentheses in the equation, they should
be thought of as single numbers. Solve the calcula-
1an within the parentheses according to the ruies of
hierarchy to get that single number. For example: the
equation {32 + 2)4 +sin 30 V25 18 solved accord-
ing to the rules of hierarchy as follows:

32+2) 4 + sin30) N_ZTS"]
(%, e

N 4

2

T

7
32=9,

9+2=11.

11 x4=44.

sin 30 =.5

\/ 25 =0.

F+5=1 . |
44 + 1 = 44.1 — the solution to the equation.
The solution was found according to the riles
of hierarchy and therefore is mathematically

%

15
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Most calculations can be dane on your catculatj::r by
remembering the foliowing three sieps in applying
RPN {o the rules of hierarchy: _
1. Starting at the left and working right, key tn the
next number (or first if this is the beginning of
a new problem).
2. Ask yourself: '‘Can an operation be performed
according to the rulies of hierarchy?” (f so, per-
form all operations possible; if not, touch "EN: t
3. Repeat steps 1 and 2 until the calcuiation 1S

complete.
Following these three sieps, you can calculate the

example equation (32 + 2)4 +sin 30 \/ 25
using BPN as foliows:

20

—n . ——e e " g  — L — ——— g
W r-t =" T - 1
R 7 2
r.

KEY IN DISPLAY SHOWS COMMENTS

9. 3z

2.

11. (32 + 2)

N |

44, (3 +2) 4

30.

0 sifn 30

25. |

5, /75

N SN 30 + V’E
44,1 {3+ 2)4 + 5in 30+ \/2“5

The caiculation is complete and performed according
to the rules of hierarchy.

Chain Calculations

The number in the display is always ready to have
functions performed on it. Therefore, to do chain

calculations, simply perform the next operation. The

previous example equation is an example of a
chain calculation.

Although most problems can be handled in the left
to right manner described in the section on hierarchy,

engineers and scientists have found that for extremely
complicated equations, or those with a great many

levels ot parentheses, the optimum method of solving
these equations is to start with the innermost set of
parentheses and work outward, following the rules of
hierarchy. For example, the equation for an lris-

coupled wave guide junction is given as:

21
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QUT = [(ABL) + 2] x {\f{pz + p2)3
= Ip2xB(A+2L) + g2 x A(B + 2L}]}
given A—=4,B=2, L=8 p=25and g=.5,

=[(4x2x8) +2] x {V{(252+ 523

+[*253:{2{4**2?{3}*-5”4{2*2”8”}

Warking from the innermost set of parentheseés out:

KEY IN PISPLAY SHOWS COMMENTS
2 BN
8¢ 4 3 20. (A+20L)
2.9 D x B(A+2L)
18. (B + 2L)
[p’ x B{A+2L)
+ Q€ X A{E+2L]
1746928107 \/{pz_l_qz}s

8.521600524 -03 {+/(p25q7p
T[p* x B(A+21)
+ g% X A{B+2L]}

B4 (ABL)
27268912168 [(ABL) + 2]
< (Voo
+ [[:I"t x B{A+21.)
+ Q2 % A{B+2L}]}

The calculation is complete and perfermed according

to the rules of hicrarchy. While most problems will not

be as complicated as the above example, it illustrates
the ease and simplicity with which your machine can
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Mamaory runctions

In addition to the four-level stack, your calculator has

three fully addressabie separate memory storage
registers called M1, M2 and M3. You can picture them
in addition to the stack like this:

L TR S et S Rl e P

Storing and Recalling Numbers

19 store a number, key in the number and touch
MS 5, where n=1, 2 or 3. If the number you want
o store is already in the display, just touch M8 n'.
For example, to store the gravitational acceleration
cunstant {g - 32.174 fi/sec?) in memory register 2,
key in: . A (to clear the stack and all memory
rragisters for this example} 32 @& 174 MS 2.

The stack and memory now look like this:

ETABI{ MEMEJ Ft"r’

32.174 M2
0

tents of the display i::n memury register n. !t does not
alfect the stack, of_ any;ﬂperatlﬂns taking place in the

:"-

stack. Touching S B at any time will store the

e

contents of the display in memaory register n without
atfecting the cai::uiatiﬂn in progress. Fur example

23

handle even the most complex equations. §
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STACK MEMORY

20 M1
32.174 M2

0 M3

ﬁ{gated o the X regrster Fc:-r example, recall the gravi-

tational acceleration constant from memory register 2.

memory register n to the d:splay and pushes the
stack up, the same as if a number had been keyed

in.
Clearing Memory Registers
To clear a memory register, key'in 0 ¥MS 1., where
n=1, 2 or 3. For example, keving in: 0 ‘MS: 1 will
make the stack look like this:

ETAEE{ MEMDHY

32.174 M2

0
Ihsplay:

Note that keying in 0 & ﬁ n also puts a zero in

regisier X. You can niéér_all three memaory registers
at once by touching *E GA'. Be careful, however,

as this clears the entire sﬂtack ioo.

24
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Direct Fleglster Arithmetic
Touching ‘M3 foliowed by a basic function key fol-
lowed by a memory register address n, where n =1,

" 2 or 3 performs arithmetic directly upon the contents

n.f memur}r register n.
ME :{":"_ 'n Adds the contents of the display to the
' contents of memaory register n.

MS i ﬂ Subtracts the contents of the display
from the contenis of memory register n.

S X n Multiplies the contents of memaory
~ register n by the contents of the dispiay.

MS % n  Divides the contents of memory register
'n by the contents of the display.

The result of the arithmetic operation is always
returned to memory register n. /i does not affect the
display (register X) or the rest of the stack.

For example, put 5 into all three memory registers.
Key in: F CA (clear all for this exampie) 5° ‘MS. 1

MS 2 MS 3- the stack now looks like inis:
ETAG!{ | MEMGHY

Now. add 4 to memory register 1, multiply memory

register 2 by 4 and divide memaory. ragsster 3 by 4.
Key in: 4: MS = MS % 2 ‘MS = 3; the stack

NOW Innks like this:
ETAGH N MEMEIHY
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Automatic Accumaulating Memory

The contents of the display can be automatically
2dded to the contents of memory register 1 by touch-

ing the . Md—“ key. For example, accumulate the sum
of the fﬂlluwmg products in memory register 1:

(2 x 3) (4 J-: 5) +{6 x 7). The stack will iook llkE thls

MEMCGRY

‘Contenis |  Location:.

ETAGI{ MEMORY

Display:

26
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Exchanging Memury Register Contents
Touching MS - f:::-*-y A, where n=1, 2 or 3, exchanges
- the conients of the dispiay (register X} with the con-
tents of memory register n. For exampie, keying in
MSx+y 1, will make the stack look like this:

' STACK _ MEMORY

R T T i E e
- St T . _'.-__:. W "rm LY _-.:'-._: e L " - -:-r.._'.

Memory Overflow

If performing a direct arithmetic operation on a
memory register results in an overflow in the memaory
register, the ERROR indicator is displayed, the con-
tents of register X are copied into the memory register
that overflowed, and register X is cleared 1o zero. The
errcr condition is cleared the same as any other error
or overfiow condilion. (See the section on overilow
and error indicators).

g B
LAY I

- it ' ! -
itar Mone Solection

N |

When your calculator is first switched on, the angular
mode is automatically set {o decimal degrees mode.
That is to say, all trigonometric functions as well as
rectangular to polar coordinate conversions will be
computed in decimal degrees. You can, however,

- change the angular mode from degrees to grads or

radians and back again.

Nnte 360 degrees = 400 grads = 24 radians.
'-f'f'_”f?s.l Changes angular mode to grads
F BEG Changes angular mode to decimal degrees.
F FIAE} Changes anguiar mode to radians.

To convert from one angular mode to another, see
the section on angular mode conversions following
trigonomeidric functions.
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CISITIRIe FUnclions

S Computes the sine of the angle in the
display.
Es . sin=1. Computes the arc sine of the number in
 the display.

60 Computes the cosine of the angle in the
display.

F E:ﬁ:s:} _Computes the arc cosine of the number
"7 in the dispiay.

fan’.  Computes the tangent of the angle in
the display.

F: tan:l: Computes the arc tangent of the number
U the display,

For example: Compute the sine of 45 degrees. Switch

your machine off then back on, thus setting the
angular mode automaticaily to degrees. Key in: 45

sm1 display shows .7071067812. Now, Eainuta‘te the

cosine of 2.2 radians. Key in: F HAE 2 . 2 GEIS
display shows —.5885011173.

Note: [he calcuwiator remains in the anguiar mode last
selected untit a new angular mode is selecled.

I

L,f
i
03
[:T
Eﬂ

X -y = 1 ,:*J'

PP ST DR ™%
F“ﬁ.ﬂbﬂuéﬂf L-rhu

Converting angles (for example, from degrees to
orads) is done by compuling a trigonometric function
in one mode, switching modes, then computing the
inverse trigonometric function. For example, how
many grads is 45 degrees? Key in: £ EJ‘EEL 45 EIH
E—GE%AEI F si{;rl Display shows: 50. ‘Hence, 45
degrees 5[} grads How many degrees is 1 radian?
Key in: F ﬁﬁﬁh a]ﬂﬂF IEC“-E = Stn-?l Display
shows: 57.29577951. Hence, 1 radian = 57.29577951
degrees,

Note: Conversions come back in principle angfes only.

{For exampie, 850 grads — principie angle = 50 —
converis back to 45 degrees, not 785).

-_ Ly = L = iy s = e e -— - - Bt T e e, S p—— g RE R R, — L S
"".'|:'-_":l-_'_ _'E"'._l'-"r':'::'_._‘_":._-i"_'l'- """__""li.'."""-"*"'"." o ST ___‘r_"-: '-.- _""‘-"— Cae e S P _': . _"_.:.'.._-':"_—'_i_ __.TE.""_.-:—_F = e .

DMS Tﬂur:.hing MS converts the number in the
display from decimal degrees (a decimal num-
ber, e.g. 34.887668) {0 degrees, minules and
seconds (DMS). DMS format is in the form
dd.mmss where dd = degrees, mm = minutes
and ss = seconds. DMS format is rounded to
four decimal places (e.g. 34.5316).

f-or example, {o convert 45.98852 degrees to. dgg;ees
minutes and seconds, key in: 45 “¥ 08852 NS
display shows: 45.5919, lndlcatlng 45“59'19"

{45 degrees 59 mlnutes 19 seconds).

F o] Touching - F El converts the number in the

display from degrees, minutes and seconds
to decimal degrees,

This is a handy function in that your calculator com-

putes trigonometric functions in decimal degrees and
not degrees, minutes and seconds. For example
compute the tﬁng_en,t of 56°42'16”. Key in: 56 -

4216 'F B ik DEG fab ; display shows: 1.5296.
Remember; Ei__f_ﬁ automatically sets 4-place decimal
qundﬂff Tn see & full tloating answaer, touch;

E BE ; display shows: 1.522611881.

Caluuiatlons with Time

The {E B and BMS keys are especially useful in
calcuiatmns dealing with time. Hours, minutes and

seconds cnrrespnnd?m dEQrEESf [mnutes and sec-
onds, therefore, the :E ) and BS keys can be

used to convert hours, minutes and seconds (HMS)
to decimal hours and back. For example, will three
works of music, one lasting 1 hour, 14 minutes, 43
seconds, the second lasting 36 minutes, 22 seconds

and the third lasting 1 hour, 9 minutes and 2 seconds
fit on a three-hour tape?
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KEY IN DISPLAY SHOWS COMMENTS
E“ GA . Clear the calculator.

Convert HMS to decima!

hours and accurnulate
in memory 1.

1.245277778

6061111111

- vert 1o HMS. The tape
is 7 seconds short!
For example, how many manhours are expended if 17
people work on a project for 2 hours and 15 minutes?
Keyin: 2 : ‘-’ﬁ 15 B D: 17 X display shows:
38 2500 — 38 25 dec:mal man-hours, or, touching

@?ﬁ& display shows: 38.1500 -— 38 man-hours.
15 man-minutes.

. ot L T T PR T BRI 1 anTy i T R it 1-.5. - -__|1_i1.€-':rf. ..__!;' .';?.‘-:':ﬂ" - Qo' .'Ef:-':c't.l-.'-l-':'
e b R S T A L R RS T g
P

Reclangular/Polar
Coordinate Conversions

+ F’ Converts the rectangular coordinates x and y

stored in registers X and Y, respectively, to
the polar cm:.-rdmates R and 6.

e gt . i - . - oy i . :
e L P P TP B [ WIS L T
r

0
_ ’ _
30 X

Convert and accumulate.

“Eaﬁ;j: 1.150555556 Convert and accumulate.
MR 1 Recall accumulated
DMS: 3 0007 decimal hours and con-

Key in: 220 3% 145 #/%. % 175 1% & 1/x.

The angle, 6, is returned to the X register, and the
- magnitude, R, is returned to the Y register. For
example, convert the rectangular coordinates x =8,

Y..6,.10 polar _coardinates R and 9. Key in: ; -IEG F

DS s 6 EN 8 =3P ; display shows: 36.86989765

{9] tﬂuchmg "J-;efig;.'"j display shows: 10. (R).

'F._ ﬁ Converts the polar coordinates R (stored in
| register Y} and © (stored in register X} {o
rectangular coordinates x and v.

The x-coordinate is returned to register X, and the

y-coordinate is returned to register Y. For example,
convert the polar coordinates R=8.5,8=860°t0
| rect@aﬂg__ql_aqkr coordinates x and y. Key in: 8:+:5 EN:

ED 2R display shows: 4.25 (x). Tt::ur.:hmg
XV dlsplay shows: 7.361215932 (y).

Remember that the rectangular/poiar conversion

function works with O using the iast angle mode
that was sel.

'-.-'---.-'

squaring and Square Rooi

Cnmputes the sguare root of the number
in the display.

F xﬂ Computes the square of the number in the
display.

For exampie, to square 5.43, key in: 5
~display shows: 29.4849.

43 F w2

Reciprocals

1}1 Computes the reciprocal of the number in the
- display (divides 1 by the number in display).

ror example, what is the equivalent resistance of a
220~ohm risistor, a 145-ohm resistor and a 175-o0hm
resistor connected in parallel if the following eguation

applies? .
R E— S
eq 1;’F{1+13H2+1fﬁ3

display shows: 58. 28?65335.
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Dowers and Roots

]’= 5*??'5 Raises a positive integer or decimai number

{x} to any positive or negative, integer or
decima! power—in other words, raises 'y’ to

the 'X’ power.

For. e;-:arnp!e compute 53 {i.e. 5 X 5 x5). Keyin:

5 BN 3 F ¥ display shows: 125. Now, compute
8.02-2.34, i{ey in: 8422 E f_f o 5% 34 ‘CHS B v%:
display shows: 7. 23102639? -0)3.

Q’ s ?F ﬁ Computes the positive or negative, integer
or decimal root of any positive integer or
decimal number-—in otherwords, com-
nutes the ‘%" root of 'y'. Since taking the

xh root of 2 number is the same as raising
that number to the 1/x power, using the
F/% key in conjunction with ‘E. §% key

provides a simple way (o extract roots.

Fur example, compute the EUbE_Jﬂﬂi of 125 (l e.
°/125 = 1251/3)_ Key in: 125 :EN 3 *" E
dlSpiay shows: 5. Now mrnpute the -~5 4“‘ root of .
e “>3/556D) Keyin: 2267%:2 EN § i

% E ¥ display shows: 366423106,

Logarithmic Funclions

éL ) Computes the common log {i.e. log to the
base 10 = log ;o) of the number in the display.

For example, compute thixj_;umman lﬂg of 45.67 =
l0g;0 45.67. Key in: 45 “&% 67 ‘EGG; display shows:

1.858631012.

e el A

S

e ﬁiﬁ Computes the common antilog of the number
in the display. That is to say, it raises 10 to

the ‘X' power.
For example, what is the ct%mrnnr; ar ;Lng of 2.77 =
antilog,o 2777 Keyin: 2 & 77 ﬁ[:'r 102 display

shows.,.588.8436554. Nuw what is 1057 Key In:
B8 $0%: display shows: 100000.

; Computes the natural log {i.e. log to the base e,
e = 2.718281828) of the number in the display.

-
. . e L PP R . T - I A SRR T R TT N
- e e = tese o m e mem g e ne DALl o T L e e e e = g . . e g = L : .
T . . Lo T w2 T e w” et LT L TTEM - AR - . . _r e e, am .
=t e NS :'.'-E-..'"'_- B L R S T e A L T LR S R - .
- - . . .. . . A . . .

For example, compute the natural logof 5=1n 5

{In stands for Log Natural). Key in: 5 In; display
shows: 1.609437912. Now, find out haw many years
it will take $4600 to grow {0 $15,000 at an annual

‘interest rate of 8.5% if the following formula is

applicable: n = In{FV=PV) = In{1+1), where n = num-
ber of years, FV = future value ($15,000), PV = present
value (54600} and i = interest rate/year (8.5%):

KEY IN DISPLAY SHOWS COMMENTS
F EJS e Round dispiay to
RS 5 places.
15000 EN:
4600 = 3.26 (FV = PV)
]n i.18 In{FV -+ PV}
1.085 In: -— 14.49 In{FV+PV} & In{1+1).

[t will take approximatetly
14V2 years.

F. :e¥% Computes the natural antilog of the number in
~ the display. That is, it raises e = 2.718281828
to the *xX’™ power.

For example, given that the half-iife of a radioactive
substance is 10 minutes, how much of a given sample

of 5 grams will remain undecomposed after 20
minutes if the folfowing decay formula is applicable?:

q = He-kt
First we must find k. From the given data; ¥z = e-10k

faking the natural log of both sides, we have k =
In 2/10; substituting back, we find: y=5e-{n2+10}x 20,
when t =20 minutes, we have: y = 5g-(In2+-10)X 20

KEY IN DISPLAY SHOWS COMMENTS
F.D§ v Set display to floating
R ooint
2 In 10
'.— 20 }( 1.386294361 (in2 10} x 20
GHS F e" 5a—(In 2 + 10) X 20
There are 1.25 grams

5}( 125

of the substance left.
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Percentage Functions

'%_ Computes 'x’ percent of 'y’. Touching . %
replaces the contents of register X with ‘X' x Y’

For exempie _Whet is 15% of 2007 100
Keying in: sBiig

A (clear the stack for this example)

-
AT H k-

200 E‘}}J 15 % will make the stack lock like this:

Display: 30 X=15% ot 200.

Multiplying and Dividing by Percentages
Because the percentage of the base number VA E
returned 1o register X, touching: :>< or .~= allows you
to multiply or divide the base 'y’ b‘}-’ the percentage
For exampie, touching f:}ﬁ will make the stack ieek

hke {his:

Dispiay: 6000 X =200 x 15% of 290
(200 x 30).

‘Add-on’ and ‘Discount’ Calculations
Because the percentage of the base number y' is

returned to register X, touching :: ; or == allows you
o add on or subtract the pereentege frern the base
number. For example: How much would you pay for a
stereo costing $475. Q0 1T there wee 6.5% sales tax?

"- e

Key in: | FEE} 2 475 EN 6 % and the stack
tooks like this:

R I T T R

Display:  30.88 X = 6.5% of $475,
= fax.

in: 4, and the stack looks like this:

6000.00 Y
Display:  505.88 X=8$475 + 6.5% of
$475, = price.
(475 + 30.88).

Amount and Percent Change Calculations

- ﬁ% Computes the percent difference and actual
difference between the number in register X
and the number in register Y. Touching
F &% replaces the contents of register X
wnth V—'x'1'x’ X 100 (the percent difference)
and repleeee the contents of register Y with
y—'X' (the actual difference).

For example, if sales this month were $450 and sales
last month werc $310, what is the percent Ingrease
and actual increase in sales? Key in: 450 EN 310
F ﬂ% and the stack locks like this:

505.68 Z

| 140.00 Y = actual difference
(450 — 310},
Display: 45.16 X = percent difference

(450 is a 45.168%
increase over 310,

450-310
or —— .= _
316 x 100}
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The percent difference is displayed. To see fhe actual
difference. touch X3y ; display shows: 140.00.

STACK MEMORY

Computing Percentages |
For example, what percent of 310 is 1867 Key In:
186 EN 310-F A% 100 4 ; display shows:
60.00 {186 is 60% of 310).

e

=
-

Loy 27 n ] eyl
Sintistioal

===
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Summaﬁans - Keyin: 7 '-i"+, and the stack {ooks like this:

‘% This key is used to enter data points for com- STACK MEMORY

puting means and standard deviations.

Touching =+ does the following things:
1 Sums x in memory register M1 {Zx),
5 Sums x2 in memory register M2 {(Zx2},
3 Adds 1 to memory register M3 (n-count).

aint keved in remains in register X allowing .
;‘L":’En"?tjali?p?e data__;qint entries (repeat summation) by Key in: 3 Z#, and the stack looks like this:
simply touching | Lo T—
Because the calculator uses memory registers Mi, | . Contents:|  Location:
M2 and M3 for summations, make sure that you clear
the memory registers beiore heginning any new
calculations using the <+ key. If you do not need
the contents of the rest of the stack, key in’ F GA .
if you do need the contents of the rest of the st_ack.
key in 0:MS 1:MS 2 'MS 3. For example, tind =X
and =x2 for the following data points: 2,5, 7, 3, 2.
Key in:+F DS = FCA 2 =+, and the stack 100ks
l1ke thiﬁ MEMORY

“Contents | tocation’

Key in: 2 "E* and the stack looks like this:
STACK MEMORY

I'_ - :I :_ .I!'_- _|_
- Tl e - » LR T ", - 1
I -. _*--- o :-‘_.?ri - . |-_.

Touch MR 1 display shows: 19 (2x). Touch MR 2;
display shows: 91 (Zx2}). Touch ‘MR 3; display
shows: 5 (n-count).
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Computing Means
Touching :F: % compulgs (he mean (average) of the

data summed using the ¥ key. The contents of M3

are divided by the cantenfs; of M1 and the resuil
returnec! to register X {x =m1/m3}. Now, touch: F
;;'éj and ihe stack looks tike this:

Computing Standara Deviations

Touching & 3 ' computes the, §tandard deviation

of the dat;ﬁa}ﬁmed using the Eﬂ; key. The standard

deviation is compuied using this formula:
xx2 - {&x)2 =N m2 —m12 -+ m3
S = n—1 = m3 — 1

38

Adding, Deleting and Correcting Data Entries

New data points can be added to the summations in

the memory registers and a new mean and standard

deviation computed_ If[l'lﬂ[y by keying in the new data

point and touching@idk

mean and standarddewatmn of the fmllﬂwmg data

points: 2,5, 7, 3, 2, 87 Since only one new data

point (8) was added to the list and the rest of the

data points have already been summed, touch 8588
ﬁ?':' dispiay shows: 4.5 {(new X). TGUGh“E 291 o

& =2 This key is used to delete incorrect =+ entries.

fnuchtng% ¥ does the following things:

1, Subtracts X fr{:um the contents of
regisier M1.

2. Subtracts xZ from the confenis of
regisier M2.

3. Subilracts 1 from the conlents of
register M3.

For example, the 8 added 1o the list of daia points in
the last example was a mistake. Delete the data point
and compute the ariginal mean and standard devia-
tion. Key_ I 'ﬁr}. P %% diaptay shows: 3.8 {x)

"Zl.:-:'é-:-; ﬁ.r?l.'

=%  touching: gﬁﬁﬁi will back it right out, since
the mcnrrect agata point i3 still in the display. For
exarnple, find the mean and standard deviation of the
following data points: 2, 7, 5, 3, B(H'Jfﬂifﬂkei') 6, 2. Key
in: i BA 273k 7 % 5 :EE 3 E¢ 813k (oops,

a mistake!)'f Bk ¥ 2 I R dlspiay

shows: 4. 16566665? ("}.*5 388 : display shows

2.136976057 (5.0.).

Multiple Data Entries

Since the last data pu_keyed in remains in the
display after tﬂuchmg- A R | multiple data
entries can be made by repeatediy tuuchmg;

For example: Compute the mean and standa'rdhdewa-

tion of the following data: 2,3.7, 3.7, 3.7, 4.6, 5.8, 19
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7 % display shows. 4.990909091 (%),
QE d!splay shows: 1.562980835 {S.D.).

Whoops! It should have been three ﬂccurencgs c:f
2.7, not3.7! Keyin: 3 ; VTR SFEIEE2 o7
S B¢ SE X display shows: 4 718181818 {x}

Ei5p:; display shows: 1.853546968 (5.D.).

Factorials

dlEpiEY{IE nxnN-1xn-2x...x2x%1).
For example: compute 7 (=7 x6 x5x4 X3 x2x1).
Keyin: 7 F= ;;;_ + display shows: 5040. Factorials

can be cnmputed for any positive integer from 0 to
69. Attempling to compute the factorial of a number

greater than 69, a negative number or a fractional
number will resuit in an ERROR display.

Permutations

For example: Qut of a dinner party for 10, how many
ways can the hostess assign players to one table of
bridge (4 positions)? Tne equation for permutations
with random arrangement of n items fakenr at a

time 1s:

N 10!
F" n r' N ———
= -1 (o-41
KEY IN DISPLAY SHOWS COMMENTS
£ %l 3828800. 10 1
720. (10— 4) 1
K40 Number of difierent

positions possible.

Combinations

For example: What is the number of combinations ot

24 eggs the Easter Bunny can take if he takes 7 eggs
at a time? The equation for combinations with fixed

arrangements of n items taken r at a time is:

4()

T T S P N T T e S T W U PR T Lt et e r

C(ﬂ, F) — ni _ 24 1 |
(n—ntrt (24-T7)t 71
KEY IN DISPLAY SHOWS COMMENTS
24 F Rl 6.204484017 23 - 241!
24 Ehl ?
F xl 3.556874281 14 (24-71
? F= z(l |
* Number of possible
}i o 346104, combinations.
Probabilities

For example, determine the probability of three 6’s in
five tosses of a fair die. The equation for probabiliity
of an event happening r times in n trials using the
binominai law is: C{n, r) x ppn-r, where p = proba-
otlity that an event will happen in any single trial
(probability of a success) and g = (1-p) = probabiiity
that an event will not happen in any single trial
(probability of a failure); hence, P=C(5,3) x (1/6)3 x
(5/0)2=51/(5-3)131x{1/6)3 x (5/6)2:

HE'I’ IH DISPLAY SHOWS
5 F 3{‘ 5

COMMENTS

el 10. C(5,3)

462962963 -02 C(5,3) x (1/8)

C(5,3) x (1/6)°

x (576)2
3.215020576 -02 :E}rnb::ihility*
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Meitric Converston Functions

=54 Converis the number in the display from
~ pounds to kilograms.

For example: It a French chef uses an English recipe

cailing for 3 pﬂunds of sugar ﬂwmany kilograms

Converts the number in the dtspiay from
kilograms {o pounas.

For example: If an U.5. importer receives a 42kg
shipment from Holland and the shipping charge on
the American ship is 23¢ per pound, how much does
the:mpurter pay fﬂt‘ shipping? K&y in: 42 %

mches to centimeters.
Car exampie: If to fix a dress, a woman needs a

o-inch zipper, how many centimeters of zipper shouid

shenrcler frﬂm the French store? Keyin: 5 #Ea

Converfs the number in the display from
centimeters 1o inches.

For example: If the electricail schematic for your
“Mercedes calis for a 45.5-cm lead wire, how many
mnhes nf wwe would yuu need? Keyin: 45 '_f‘% 5

~ U.S. gallons to liters.
For example: H a Dutch firm imports 30 galions of
California wine, how many 2-lifer r.:arafe__s vgglithe_x =
need 1o bottle the wine? Key in: 30; If s 9]

s P .-l-l—':'-': "
% EIE i 2 ATy
= .-! ---1-:

display shows: 56.78118 (They need 56 carafes,
and there s a little left over to drink!).

S3BAL. Converts the number in the display
 from liters to U.S. gallons.

b e g o xS e AP e A e = = e By, gy = — g T T B

- e n n B — gy, "

1 T ey

ELLE.  SEEETE Sl WL

For example: If the Fiat you buy in ltaly has a 48-liter
tank ﬂapaclty, h{:{w_many gatlons will the car hold?
\L; display shows: 12.68026779.

“F Cnnuerts 1‘hE number in the display from
| degrees centigrade 1o degrees fahrenheit.
For example: If the doctor in Toronto tells you that
you have a temperature of 37°C, should.you worry?
Key in: 37 F F display shows: 98.6 (No need

to worry!l).

Converts the number in the display from
degrees fahrenheit to degrees centigrade.
For example: The antifreeze sticker on your Celica
says that antifreeze should be added at —35°C.

If the temperature is —27°F, should you ada the anti-
freeze? Keyin: 27 GHS E 3C; display shows:

—32.77777778 {Clﬂse bt nnf”cimtei}
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Appendix A~ Stack Diagrams

N L ¥ o e L s ShiE
The following diagrams show what happens in the - S
stack for each of the functions on your calculator.

Remember that the contents of the registers (the

numbers in the registers) are indicated by lower case
lettars X, vy, z and { while the registers themselves are
indicated by capital letters X, Y, Zand T. it is the |
contents of the registers, not the registeng___,tt}ﬁmselvea, ;

Ei-a.

that move. For instance, the diagram for =
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Annendix B — Hyperbolic and
inverse Hyperbolic Funciions

The hyperbolic and inverse hyperbolic functions can
be found by using the Gudermannian function:

gd X = 2 arc tan e¥—%/2 {Note: /2 = 90°).
and the inverse Gudermannian function:

gd-! x = Intan [7/4 + x/2] (Note: w/4 == 45°%).
in conjunction with the following formulas:

2
In {x++/(x2 + 1)} = gdt (sin~1 x),

51NN %

{

sinh~-1 x

lI

cosh X
i 2

|

.i cosh-1 x = sech-1 1/x .

I

sinh X _
5 tanh X = ——— = 5in gd X,
: cosh X _
tanh-1 x == V2 In [1 +x/1 —x] = gd-1 (sin-1 x),

cothx= 1
f tanh X

coth-1 x == tanh-1 1/Xx,

[
1 sech X == ———
- cosh X

sech-1x = [In 1/x++/7/x2-1] = gd* {cos~* ),

; 1
* csch X = —
sinh x

_- csch-! x = sinh~1 T/X.

Examuples:
Gudermannian function: gc;lhg.g.?& o
. :_..!_ . ._.: I._-EF'F.: 'l'.lljl?_-.":_- iy ,§. ._.-:_-_ i_':._-‘!'-_l {E-‘. Za. _:: s E_E;'
Key in: = 2250 f:_- : f = 2 2% 9057

R S LE L piiEoToie TR

Display shaws: 12.78413460.




Key imn;: F EFEQ Eif.} _;5
Dispilay shows: 1 31895?89?
Hyperbolic SH‘IE 5mh_2_5 e
KE‘J’ . 2 5 sl e munt o

KEY Hr1. 2 5 ;@ e EN: - 29 S
Display shnws 8. 13228948
Hyperbolic tangent: tanh 2.5,
Keyin: 2 % 5 Eﬁ%%
Display shuws 98661 42952
Hyperbolic cotangent: coth 2.5,

L w2 "'ﬂ' "-_

Key in: 2 i 5 [ &5 & tanst 2 2 90
S R
Display shuws i {31356?31
Hyperbolic se,pant ech 2.9 .
Key in: 2 &% %%
Diaplay shnws

Hyperbolic cn_ car
Key in: 2 i

16307123193¢ﬁﬂ

59836890

Display shniﬁrs

Appendix C— Operating Limits

Table 1: Results and operations resulting
in an Error indication.

Results > 9.989999999 X 1032,

Results < 1. x 10-99.

Division by zero,

LOG, In < 0.

SIN. COS, TAN > 25 revolutions (9000°).
TAN in multiples of ¥4 revolution {90, 180° etc.).
SIN-E, COS-t >~ 1.

SiIN-1, COS-1 = 10-39.

VX<0.

DMS/D conversions > 1019,

x| not an integer, <0 or > 69.

ol e P P, = ek Fa -

:II-I-'II.-I'I-I.I-—FI-ﬂ#J- of i —I':;.—""ﬂ_ b prhiali—— =R,

Ve S - ..._." 1t

Table 2: Range accuracy and speed.

1. All trigonometric functions, logarithmic funciions
and y* are accurate to 10 digits and are computed
in jess than 1 second.

2 91is accurate to 12 digits and is computed
in 3 seconds.

3 Al other functions are accurate to 12 digits and
are computed in less than ¥z second.

4. All functions work over the fuli mathematicaltly
aliowable range as defined by the eryor
conditions in Table 1.
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NVARRANTY INFORMATION

The Consumer Products Division of National Semi-
conductor Corporation is proud to give you the
following Warranty on your calculator.

~utl 80-Day Warranty

National Semiconductor gives you a full ninety-day
Warranty from the date of original purchase on ail
defects in material and workmanship, excluding any

disposabie batteries, which are not a component part -

of your calculator. Shouid the calculator prove to
have such defects within ninety days of original pur-
chase, National Semiconductor will repair, or, at its
discretion, replace it with a new calculator, all without
charge, within a reasonable period of time after
receipt by National Semiconductor, postage prepaid.
This FULL WARRANTY does not apply to defects or
malfunctions caused by abuse, accident, modifica-
tions, negligence, or any other damage not resulting
from defects in materials or workmanship or beyond
the control of National Semiconductor. THIS FULL
WARRANTY IS IN LIEU OF ANY CLAIM BY THE CON-
SUMER FOR CONSEQUENTIAL OR INCIDENTAL
DAMAGES and shall apply to the purchaser or the

purchaser's transteree, so long as the mailing
instructions below are foliowed.

Limited 275-Day Warranty

National Semiconductor also offers a LIMITED WAR-
RANTY in addition to the above FULL WARRANTY
whiCh shall apply t0 any defects in material or work-
manship which occur during the 275-day period after
the 90-day period covered by the FULL WARRANTY
excluding the battery, which is not a component part
of your calcutater. Under this LIMITED WARRANTY,
National Semiconductor, for a service charge of U.S.
$3.50, and for no additional charge will repair such
deiects or, at its discretion, replace your calculator
with one that is identical or reasonably equivalent, all
within a reasonable period of time after receipt by
National Semiconductor, postage prepaid. This
LIMITED WARRANTY does not apply to defects or
malfunctions caused by abuse, accident, modifica-
tions, negligence, or any other damage not resulting
from defects in materials or workmanship or beyond
the control of National Semiconductor. THIS LIMITED
WARBANTY IS IN LIEU OF ANY CLAIM BY THE CON-
SUMER FOR CONSEQUENTIAL OR INCIDENTAL

DAMAGES and shall apply to the purchaser or the
purchaser s transferee, s0 iong as the mailing
instructions below are followed. THE DURATION OF

ALL IMPLIED WARRANTIES ON THIS CALCULATOR

WILL BE THE SAME AS, AND NO LONGER THAN,
THE 365-DAY PERIOD OF THE FULL AND UIMITED
WARRANTIES COMBINED.
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~ast Warranty Repairs

Even though your Warranty may have expired, if your
calcutator becomes defective after the 365-day
warranty period, National Semiconductor will make
repairs for a nominal charge of $17.50, providing

the mailing instructions below are followed. Repair
prices during the post-warranty period are subject
to change without notice.

Product Service Locations

United Siates
N.C.P.S.—Cenltrai U.S.

P.O. Box 1000
wWest Jordan, UT 84084

Asia
NS Electronics HK

Consumer Products Division
Cheung Kong Inc, Bidg.,
4 Hing Yip Street,

Canada Kwun Tong,
N3 Electronics Hong Kong.
286 Wildcat Road
Downsview Scottand
Ontaric M3.J-2N5 NS—UK Ltd.
Canada National Semiconductor
Product Service
lLarktield [ndustrial Estate
Greenock PA18 QEQ,
Scotland
Germany
National Semiconducior GmbH
Product Service
D808 Furstenfeidbruck
Industriestrasse 10
Bundesrepublik
Deutschland
54
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Mailing Instructions

Should your calculator need servicing, pack it care-
fully in a sturdy box for shipping. Proof of original
purchase date must be enclosed. Be sure to include
your name and return address. The package should
be mailed postpaid o the nearest National Semicon-
ductor Service Center, If your calculator is returned
for warranty repairs more than ninety days alter the
ortginal purchase date, you must enclose the appro-
priale service charge {if the service charge during
the POST WARRANTY period has been changed.
National Semiconductor will request you to sSupply
the additional amount, if any is needed, or make the
appropriate refund, if there is any difference, by check
or money order payable to National Semiconductor).
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Harranty information
-1 Your Hecords

NOVUS Warranty Certificate
Please retain for your records. See insert for
trouble-shooting tips and product service locations.

Model Number__

Serial Number___.__

Purchasedfrom —

Date purchased._ .

B L —y p— — — —— S - - wll B el e o B SFETLT WY ™ — o e " — R B PR T gEmEme R

Consumer Warranty
Reglatration Certificale

Please put your warranty inio effect by completing
this form and mailing it within 10 days from date of
purchase to the NOVUS service center in vour area.

Novus Model 4640

serial Number__

Purchase Date
{month/day/vyear)

Purchased from

Address__ . _ .

Wy — pp— i — e e e S S S

City, Sfate, Zip__ ______

Your Name_

Your Address_.

T e T T T T . S N B e e e B . L L

City, State, Zip.

o



Zotional information

Was this calculator purchased for:
] Gift [} Personal use

What is your occupation? |
1 Student or Teacher L] Professional
[T Executive [ Financial or Commercial

] Engineering or Scientific [} Statistical fields

[1 Other occupation—
What is your age group”

] Under18 [ 18-34 [J 35-49 [ 50-over

Where will you most use your Novus calculator?
1 Athome [ Atschool [ Atwork
[1 During travel

Where did you learn about the Novus calculators?
1 Magazine [ Newspaper L) Television
[J Radio [ Mail [ Store salesman
(] Friend
] Other_____

What most altracted you to your Novus calculator?

] Appearance [ Size {J Reputation
1 Price [ Features and capabilities

- e B = AL 1 Py - = eyt e v b s W

Other Producis _

Other "professional’” calculators from;
National Semiconductor. ..

MNaiional Semiconductor 4615
The Programmable Etectronic Slide Rule
& Trig and inverse trig functions
¢ Common and natural logs and anti-logs
» Fully addressable, accumulating memaory
e 100-step programming capability

Natioral Semiconductor 4520 Scientist
The Scientist's Electronic Slide Rule
¢ Scientific notation
» Trig and inverse trig functions
¢ Common and natural logs and anti-fogs

National Semiconductor 4525 Scientist PR
Scientist's Prograrmmable Electronic Shide Rule

s Same features as National Semiconductor 4520

» {100-step programming capability

National Semiconductor 6025 Financier PR
Programmable Electronic Financial Galculator
¢ Dedicated to solving financial calculations
¢ Pre-programmed financial equations
e Fully addressable, accumulating memaory
¢ 100-step programming capability

National Semiconductor Statistician PR
Programmable Electronic Statistical Calculator
e Dedicated to solving statistical calculations
s Pre-programmed statistical equations
¢ Fully addressable, accumulating memory
¢ 100-step programming capability

National Semiconductor AC adaptors and
chargers are also available.

For further information see your dealer or write;

CUSTOMER RELATIONS DEPT.

1177 Kern Avenue
Sunnyvale, CA 94086

(408) 732-5000
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