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Made in America, with pride,
by National Semiconductor

All the advanced electronics in this Novus
caiculator are manufactured by National Semi-
corductor Corp., a world leader in the design and
production of solid-state elecironic componenis.
National is a multinational, NYSE-iisted company
that's demonstrated unparalieled growth over

the last six years,

Your Novus calculator is budlt in the USA. That's
because American iechnology — and specifically
the know-how of National Semiconductoris the
key o this product’'s guality, reliability and com-
putation “horsepower.” No other manufacturer
can equal National’s abiiity io produce rugged,
performance-packed components in the large
volumes that result in quality products with

small price iags.

The same National Semiconductor electronics
have helped take Americans to the moon and
back, and are the ¢ritical "'guts” of high-perfor-
mance products ranging from life-saving medical
equipment fo consumer products such as color
v's and digital watches,

You now own one of the world’s most technically-
advanced consumer products. We hope you'll
be as proud to use it as we were 10 make il
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Getting Started

Turn your NOVUS Mathematician on with the
switch located on the lefi side of the calculator,
The calculator is automatically cleared and the
display should now show 0. I it does not, check
1o see if your battery needs recharging by
connecting the NOVUS AC Charger.

AC Charger

Your NOVUS Mathematician is powered by
rechargeable batteries which should give you
about two months of operation with normal use,
To charge your baltery, connect the NOVUS
AC Charger 1o the jack on the top right side

of the machine. A typical full charge takes

five hours, You can operate your calculator
while it is charging with the charger connected.
BE SURE YOUR MACHINE 1S TURNED OFF
BEFORE CONNECTING THE AC CHARGER.

Keyboard Layout

Single funclion keys and the upper functions on
double function keys have their functions defined
in silver lettering above the key. They will be
represented in this manual by [J. Lower functions
on deuble function keys have their functions
defined in yellow lettering below the key. They will
be represented in this manual by parentheses.

To access lower functions, press [F 1then the
desired key. If you'accidentaily touch [F]when you
didn't want 1o, a touch of the kay will cancel
the effect of the [F | key.

Operation
Bispiay
The NCVUS Mathematician will accept and
display any positive or negative number between
0.0600001 and 99898099, Any resul larger than
98099939, will result in an overfiow, indicated
by ail zeros and decimal points being displayed,

Negative numbers are represented by a minus
sign just to the lefi of the number in the display.

Automatic Display Shutoff

To save battery life, the NOVUS Mathematician
automatically shuts off the display and shows all
dechmal points if no key has been pressed for
approximately 35 seconds. No data has been
changed and further entries or operations will bring
back the display. To restore the display without
changing its contents, press the @ key twice,

Keying in and Entering Numbers

To enter the first number for a 2-function caleula-
tion, key in the number and press [ENT}. if your
number inciudes a decimal point, key it in with

the number. You do not have 10 key in the decimal
in whole numbers,
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Correcting Mistakes

If you enter a wrong number, one touch of the
key will clear the error and bring back the previous
number. Atthough it is not necessary 1o clear the
Mathematician between problems, three touches of
the key will clear all except memory. If you
make a mistake after touching a function key, the
best way to correct your mistake is to enter the

last number again and iouch the opposie function.
For example: ¥ you find you have multiplied 12 by
§ when you wanted 1o divide 12 by 6, enlerthe £
again, touch [+] (division is the opposite of multi-
plication) and vou are back where you slarted
before making the mistake.

XY Exchange

The X Y exchange key, (X<, allows you to
exchange the contents of the display with what
was iast in the display.

Change Sign Kay

The key enables you to change the sign of
the number in the display. lf the number is posi-
tive, touching will make it negative and vice
versa. 1o enter a negative number, key in the
number and touch 4

Entering «

The constant Pi {3.1415928) can be entered
directly by touching the [7] key.

") F ORI o SO S S,
Ferforming Calocuiabions

Py

Since many people who use electronic slide rules
deal with complex problems, Novus believes the
calculator should not add to the complexity of the
problem. Therefore, Novus selected the Reverse
Polish Notation stack principle, which lets you do
your problems the SAME WAY each time, no mat-
ter what the problem. In addition 10 the separale
memory, there are three locations where numbers
can be kept and operated on. These locations are
called registers and in your Mathematician these
have been combined into an automatic slack,
{See Appendix A for a complete explanation of
the stack).

The Logic of Reverse Polish Notation {RPN)
If you remember the following three steps, you
will quickly master your NOVUS Mathematician
and have confidence in its answers.

1. Starling at the left and working right, key in
the next number {or the first number i this s
the beginning of a new problem).

2. Ask yoursell: “Can an operation be per-
formed?" i ves, perform all operations
possible. If no, press ENT).

3. Repeat sieps 1 and 2 until your calculation
is complete,




One-factor calculations

One-factor functions work directly on what
is in the display, there is no need 1o press [ENT
before performing the function.

n]*  computes the natural logarithm of any
positive number in the display.

* computes the common logarithm of any
positive number in the display.

le¥]*  computes the natural antilog of the number
in the display by raising the constant ‘e’
(2.7182818) to the power in the display.

1/xj computes the reciprocal of the number

in the display.
Example: 1/2 =05,
KEY iN DISPLAY SHOWS
2 2
5

{:\EE] compuies the square root of any positive
number in the display.

(X2} after touching the [F | key, computes the
square of the number in the display.

KEY N DGR AY SHOWS
5 5
(X% 25,

*See Appendix A for a diagram explanation of how these
work on the stack,

Trigonometric functions

SiN| computes the sine of the angle in the
display.*

COS| computes the cosine of the angle in
the display.”

computes the tangent of the angle in
the dispiay.*

* DEGREES ONLY!

Touching the [F] key before touching (sin-1},
{cos™) or (tan™*) will compute the arc sine, are
cosine or arc iangent, respectively, of the number
in the dispiay.

bxample: Arc sing .8 = 30°

KEY N DISPLAY SHOWS
5 5

5
(sin-1) 30,

{rad) after touching the [Fkey, converis number
in the display from degrees to radians.

Example: 80° == 15707963 radians,

KEY IN SPLAY SHOWS
30 a0
{rad) 1.57079863

(deg} after touching the [F | key, converis number
in the display from radians to degrees.

Two-tactor calculations

To perform two-factor caloulations, key in the first
number, touch . key in the second number
and touch the desired function key. '

adds what is in the display 1o what was
iast in the display.

Exampie: 24+ 3 =5,

KEY N CISPLAY SHOWS
2 2
ENT 2,
3 3
5.

=] subtracts what is in the display from what
was last in the display,

muitiplies what is in the display by what
was last in the dispiay,

divides what was last in the dispiay by what
is now in the display. 5

e



KEY IN DISPLAY SHOWS
12 12
ENT] 12
6 6

= 2
[Y9* raises the number in the display to the
power now in the display.

Example: 4% m 256

KEY IN DISPLAY SHOWS
4 4
ENT 4.
4 4

ad 256.

Since taking the Xth root of Y is the same as
raising Y 1o the 1/x power, to obtain rools,

touch before touching [V

Example: /256 = 4.

KEY IR BISPLAY SHOWS
256 256
ENT 256.
4 4
25
] 3.999998**

Chain calculations with two-factor functions

The number in the display is always ready 1o have
calculations performed on #. Chain problems
require no forethought with RPN! Just follow the
three steps of BPN.

" See appendix A for a diagram explanation of how this
function works on the stack.

* “The reason for the small variation from the absolute answer
les in that the Mathematician uses a log, antilog method of
raising to powers; i.e., y* = e~ 'y, While /258 = 4, most
calouiators will give you 3.990998 because there is simply no
S-digit number which gives 4 when e i3 raised 0 this power,

G

Exampie: (2 > 3} 4+ (4 X 5} — 26.
KEY 1N DISPLAY SHOWS COMMENTS
2 Starting at the left, key in
the first number,

Can an opetation be performed?
No. Press EENTE

Waorking teft to right, key in
the next number.

2

3

8. Can an operation be performed?
Yes. Perform the operation,

4

4

Working leff to right, key in
the next number.

Can an operation be performed?
Mo, (There aren’t two factors to
add together yet). Press
5 Working left to right, key in
the next number.

Can an opearation be performed?
Yes. Perform ail operations
poasible. {in this case, two:
multiplication then addition).

End of calculation.

Chain calculations combining one and
two-factor functions

Example: f you have a right triangle
with side A == 3 and side B == 4, you

can find the third side using the
Pythagorean theorem VA2 + 2w
Substituting: V32 T 42 =5,

KEY 1N (HEPLAY SHOWS COMMENTS

3 3 Siarting at the left, key in
the first number,

(xa) Q9. Can an operation be performed?
Yes, squaring, Perform ali
operations possible.

4 4 Working left 1o right, key in
the next number.

(X% 16, Canan operation be performed?

Yes. Perform all operations
possible. {In this case, three:
squaring, addition, square rool).

2
@ .

oo

Calculation is complete,
iU's that simplet



Memory

The NOVUS Mathematician has a completsly
independent memory which can be used {0 store
constants for later use, for storing intermediate
results or 1o accumulate into memaory.

stores the number in the display in memory.
Any previously stored number is repiaced
by the new number. To clear memory, enter
G then touch [MS}

recalls the number in memory to the dispiay.

(M-+) after touching[F}, touching (M) adds the
number in ihe display o the numberin
memory and leaves the sum in mermory.
The display remains unchanged.

(M—) after touching [E] touching (M—) subtracts
the number in the display from the number
in memory and leaves the difference in
memory. The dispiay remains unchanged.

Example: Store 12 in memory, add 6 to it, subtract
3 from it and then recall memaory io see what
you have. in memory: 12 +6 — 3 == 15,

KEY IN DISPLAY SHOWS COMMENTS
12 12
12. Memory now has 12 stored in it,
replacing what was praviously
in memory. Display remains
unchanged.
8 5
{M+} 8, Memory now has 18 {12 + 6)
stored in it Display remains
unchanged,
3 3
(M—)} 3. Memory now has 15 (18- 3)
stored in it Display remains
unchanged.
15, Recall what is in memory to

the display. Memory remains
unchanged,

(M+X2) after touching the [F] key, squares the
number in the dispiay and adds it to the
aumber in memory. Display remains
unchanged.

Example: Sum of squares. 42 + 22 + 3% 20,

KEY N DISPLAY SHOWS COMMENTS
4 4
[Flxs 16
[@ 18. Store the first number in the
memory.
2 2

(M+X2) 2

Memaory now containg 20.
{16 + 2%, Display remains

unchanged.
3 3
Memory now contains 28,
(M+X? 3. {20 + 39). Display remains
unchanged.
29 Recall what is in memory 1o the

display. Calculation complete.

Error Conditions

Any overflow or illegal operation will cause the
NOVUS Mathematician to indicate an error condi-
tion by displaying all zeros and decimal points.
{See Appendix C for a gompiete iable of illegal
operations). Touching clears the error condi-
tion and lets you start the problem over again,
Touching any key EXCEPT [1/x], [+], or
clears the error condition and assumes continu-
ance of the calculation in progress with the num-
ber in the display being equal 10 zero. Memory is
not affected by the error condition. if performing
a function would cause the contents of memory to
overfiow, the error condition will be dispiaved and
the contents of memory will remain undisturbed.



Programming

The addition of leam-mode programming to the
already powerful NOVUS Mathematician creates
a truly innovative combination of calculating
power and convenience. The Mathematician’s
programming capability means you can virtuaily
eliminate the possibility of errors in performing
repetitious calculations. And it means you can
save not iust minutes, but hours of valuable Hime
in periorming sophisticated problems.

Learn-mode programming is essentially automatic
key pressing. Once you have found an efficient
sequence of steps that soives a particular prob-
lem, you can program those steps to work the
problems with a full range of variables,

There are 100 steps of programming available.
This means you can store up o 100 keyboard
operations at one Hme. You can program the
Mathematician with one large program or as many
small programs as you can fit into the 100 steps.

if you go past 100 steps, the calculator will indicate
an error condition by displaying all decimal points.

LOAD/STEP/RUN Switch

LOAD — Fo program the calcudator, key ina
particutar calculating sequence with the switch
in the LOAD position. Once programmed, the
Mathematician will perform that sequence of
operations until you reprogram or furn the
machine off,

STEP - With the switch in the STEP position,
the calculator will execute one step of a stored
program for each touch of the key.

HUN - With the switch in the RUN position,
touch to execute a stored program.

With the LOAD/STEP/RUN switch in the
LOAD position, touching clears the
entire program storage area of all previous
programs and initializes the calculator for
accepting a new set of programs. Touch-
ing the key is always necessary

at the beginning of the first program.

With the LOAD/STER/RUN switch in the
RUN position, touching begins
execution of the firs? stored program, or,
i the program is paused at a HALT
command, touching continues
execution of the program with the firsi
step following the HALT.

With the LOAD/STEP/RUN switch in the
LOAD position, touching programs
a data entry pause in the playback of a
key sequence, This enables you o tell the
program to stop for entry of a variable.
Any positive or negative number entered
after touching will not be stored as
part of the program. Entering a number
WITHOUT touching will enter that
number in the program as a ¢onsiani. The
key is ignored if the LOAD/STER/
RUN swiich is in the BUN position.




With the LOAD/STEP/RUN switch in the With the LOAD/STEP/RUN switch in the

LOAD position, touching terminates LOAD position:
the current program and marxs the STEP KEYIN  DISPLAY SHOWS COMMENTS
beginning of a new program, 1 0 Clear program area and

initiate new program.

With the LOAD/STEP/RUN switch in the

RUN position, if the program is stopped at
ithe beginning of the first program, touch-
ing will cause the first program io be
skipped. Execution automaticaily begins
again with the start of the second program

2

Pause to enter variable
{the value of x}. Since
the Mathematician will
perform caiculgtions
whie you &re program-
ming it, we can use the
first value of X to debug

and continues 1o the first programmed the program.,

HALT o7, if there is no programmed HALT, 3 b5 6 First value of x.

1o the end of all programs. if the program

is stopped at a HALT, touching is zp_;wili 4 1.822118

cause all subsequent steps of the current 5 1.822118

program 1o be skipped. kxecution auio- 6 17% 54681187 &

matically begins again with the start of the ’ '

next program and continues to the first 7 1.2733062

programmed HALT, or if there is no pro- g8 o 2 Since no HALT pre-

grammed HALT, 1o the end of ail programs. ceded this numetical
With the LOAD/STEP/RUN switch in the pniry. 1 is programmed
LOAD position, touching ‘ (delete) 6366531 Program is complete.
provides an editing function by erasing the First value of sinh x is
lasi step entered in the program. Multiple caloulated providing

deletes can be used o remove several “built-in” debugging.
Steps or even Complete programs. HE:) Mave the LOAD/STEP/RUN switch to the

[t

programmed SKIP is deleted, or if an RUN position:
attempt is made to delete START, the cal- STEP  KEYIN  DISPLAY SHOWS COMMENTS
: culator will indicate an error by displaying 1 Program starts at begin-
4 all decimal points. if 2 programmed SKIP ning ﬁféd riﬁfnﬁgsﬁﬁj
i has been deleted by mistake, re-eniering - 3 o ‘: gh o
will reinitiate that program, frog @?agjef’ggf;
*  Example: Program the Mathematician to calculate nextvaiue o7 x.
pie: % 9 v 3 10.017866 sinh 3. Program con-
! inh x = g — & tinues o end, caloulates

Sinn X &= 2 ! and displays sinh 3,

fart
forx=6 x=3 and x=2.4: 1 10.017866 Start program
2 24 2.4 Enter next vaiue of x.

start 5466226  sinh 2.4, Program con-
tinues to ond, calculates
and displays sinh 24. Q

)



Multiple Programs

When programming with the LOAD/STEP/RUN
switch in the LOAD position, keying in a
terminates the current program and initiates a
new one. Using this fealure, you can key in as
many separate programs or subprograms as will
fit into 100 steps. Remember that fouching [skip
with the LOAD/STEP/RUN switch in the RUN
position while the current program is pausing at

a HALT command terminates the current program

and begins execution of the foliowing program.
The following program will then run uniif the first

programmed HALT or to the end of all programs.

If you want the Mathematician to pause at the
beginning of each new program, be sure a
is programmed immediately following [sKip].

Example: Calculate the circumierence and area

of a circle or the area and volume of a sphere,

whichever is needed. Since you do not know

which you will need, you can write iwo programs,

and use whichever one is necessary.
The first program will be for the circle and use
the formuias:
circumference = 2arr, whete ris the radius,
and area — 12
The second program will be for the sphere
using the formulas:
area = 412, where ris the radius,
and volume == 4/3mr3,
Since you can debug the Mathematician using
actual variables, use aradius of r == 1

circumierence of circle = 6.2831é52, ares of

cirgle = 4.1415298,; area of sphere == 1256637

and volume of sphere == 418879,

10

With the LOAD/STEP/RUN switch in the
LOAD position:
KEY IN

STER

1
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DISPLAY BHOWS

1
1.

1,
3.1415926
3.1415926
2

6.2831852
6.2831852

1.
1.
3.1415926
3.1415826

GCOMMENTS

Clear program area and
imitiate first program.

Pause 1o enter variable
{the vaiue of r).

Enter lestvalue of r,

Save for use in calou-
lating ares of circle.

ar
Kk g

Since no HALT pre-
ceded this numerical
entry, it is programmed
inas a constant,

2y, Gircurnderance of
the cirgle.

Pause o display cir-
cumference of the cirgle
before caloulating area
of circle. When in RUN
mode, touching
at this point will con-
tinue the program.

Recal radius.
r2
k7

2. Area of gircle,
First program finished,
In BUN mode, firat pro-
gram will automatically
ston here.



15 3.1415926 Initiat? s?zcond pro- } STEP  KEYIN  DISFLAY SHOWS COMMENTS
gram {sphere program). 4 -stafz Program starls at begin-
16 3.1415926  Pause for a variable - ning of program 1 and
(the value of 1), continues o first pro-
17 1 1 Enter test vatue of . s 5 grammed HALT.
5 Program has paused for
18 1. ES?V& foriuse in calcu- varigbie, ente?vaiue of 1.
allng voiume, 3 start 31.415296 Circumterence of circle.
16 x3 1. £2 - ’ Program continues o
next programmed HALT,
20 3.1415928 = caicuia;es and displays
circumierence,
2
21 3.1415928 v 4 78.539815  Area of circle, Program
22 4 4 Since no HALY pre- continues ta end of
ceded this numerical program 1, calculates
entry, it is programmed ang displays area,
in as a constant. 4 78 530815 P;agrafm starig at?begén»
ning of program 1 an
23 12.56637  4ur2 Area of sphere. executes 1o first pro-
24 hait 1256637  Pause o dgisplay area of grammaed HALT.
the sphere before cal- 2 10 10 Enter next valus of 1.,
pﬁgf}a{&g vo{lﬁumf. Wg_en 5 - )
mode, ouching m 62, Circumierance of circle
jatart] at ihgs point will 831852 with radiys = 10.
contine the program. 4 - . .
-start 14, Arpa of circle with
25 1. Recall the radius, 314,15296 radivs = 10.
8 12 56637 4w 1 314.15296 Start program 1 again.
57 g 3 2 124 12.4 Enter next vatue of r.
28 418879 4,373, Voéai}rrﬁa of %he 3 77.911496 ggga:ggg:rfe?gffimia
sphere. In mode, e HHEURR T i
second program will 4 48305127  Area of circle with

automatically stop here. ragiug = 12.4.

Move the LOAD/STEP/RUN swiich 10 the
RUN position.

Calculations involving circles and spheres,

Probiem 1. Find the circumference and area of
a circle with radius 5, a circle with radius 10
and a circle with radius 12.4:



Problem 2. Find the area and volume of a sphere 5 235 2.35 Enter radius of sphere.

with radius 3.25, and a sphere with radius 4.68: 6 69.30778  Area of sphere with
STEP  KEY IN DHSPLAY SHOWS COMMENTS radius == 2.35.
i Skip over pro 1. 7 start 54 361593 Volume of sphera with
! Pr(?;ra\;n m{f}iit s?t?r?with - 615 radius — 2.'35‘
program 2 and continues
LT, Frogrammed A Recap of Programming Tips
2 325 3.25 Enter first value of r. 1. To clear display before starting program,
3 [start| 132.73228 Areaof sphere with touch [C]. |
L%‘ij:;‘iugﬁfigﬁf‘;?éﬁm 2. To program, move LOAD/STEP/RUN switch
grammed HALT, calcu- 1o LOAD., -

lates and displays area.

start 1437833  Volume of sphere with
radius = 3.25. Program

continues to end of

3. Begin the first program with [start].
Begin all subsequent programs with [skip].

E-
w
2

program 2, caloulales
and displays volums,

Skip over program 1§
o execute program 2
again,

To interrupt the program, whether to enter a
variable or to display & result touch [halt}

i you want your calculator to pause ai the
beginning of each program, enter

as the second siep of the program.

2 468 4.68 Enter next vaiue of 1, ' .
‘ 5. Yo enier a constant, key in the desired
startj 4293645  Area of sphare with number. it becomes part of the program.

4 start

&

4290.3645  Volume of sphere with 8. To enter a variable, key in {hall), then the
radius = 4.88. desired number. it does not become part of

the program, but is used 10 debug program.

Problem 3. Find the circumference of a circle 7. Torun programs, move LOAD/STEP/RBUN
with radiqs 6543 the grea and volume of & switch to BUN,
sphere with radius 2.35: 8. To start first program, touch [start]. To start

STEP KEYIN  DISPLAY SHOWS COMMENTS
1 start

2 654 6.54

3 start 41.00203  Circumference of circle
- with radius = 6.54.

4 41.09203  Since the program was
paused ata HALT in
program 1 and the part
of program 1 which cal-
cutates areas of circles
is not needed, skip the
remaining portions of
program 1, start pro-
p gram 2 and continue to
12 the first programmed
HALT.

second program, touch EKip
To start the nt program, fouch n—1
times.

Start program 1,

Enter radiug of circle.



Appendices

Appendix A — RPN and the Stack Principle

The NOVUS Mathematician uses RPN with three
registers called X, Y and Z. A register is an glec-
fronic element used to store data while # is being
displayed, processed or waiting to be processed.
They are arranged in a stack with register X on the
bottom. Register X is the displayed register.

As numbers are keyed in, they go inio the display
{register X}. When you touch ENT]. the number is
duplicated into register Y. At the same time, the
contents of register Y are transferred to regisier Z
and the contents of register Z are ransferred

out of the stack.

Performing an arithmetic operation (4 ~ X =)
causes the contents of registers X and Y 1o be com-
bined according to the operation performed and
the results transferred {o register X, At the same
time, the contents of register Z are transferred to
register Y and register Z is cleared automatically.

Since the memory {register M} is not affecied
by any operation other than specific memory func-
tions, it is not part of the basic three-level! stack,

The foilowing diagrams show what happens o the
stack for each operation on the NOVUS Mathe-
matician. To avoid confusion between the name of
a register and its contents, the regisiers in these
diagrams are represented by capital letters X, Y
and Z and the contents of the registers by lower
case letters x, y and z.

@ &
0

TOUCH | CONTENTS | LOCATION
—/-» L.OST
ENTT ¢ _/' ‘
L
X X
TOUCH | CONTENTS | LOCATION
0
z x zZ
y . v
N
X \-’ X
LOST
TOUCH | CONTENTS | LOCATION
[0]

2 m—

Y — Y

AFTER X j" X
TOUCHING | NUMBER
ENT?
TOUCH | CONTENTS | LOCATION
7 i
VoY

X X
: M
m\. LOST

13



TOUCH | CONTENTS | LOCATION
TOUCH | CONTENTS ] LOCATION
: v 0 LOST
E y — Y
COS z DC Z
X e X =
g =
n X X
LG f{x} DC LOST
TOUCH | CONTENTS | LOCATION
N 7 _/., 7 TOUCH | CONTENTS | LOCATION
AFTER % f X z DC Z
TOUCHING f X
ANY | NUMBER Y X Y
FUNCTION Y
KEY X X
TOUCH | CONTENTS | LOCATION *Note: Performing any trig, fog or antilog function

clears register Z. 1(x) is transferred 1o register X,
and register Y remains unchanged. Performing
the Y* function clears register Z. The contents of
register X is transferred {o register Y and YXis
transferred 1o register X.

X < N
<
A
ot

EY

N

TOUCH | CONTENTS | LOCATION TOUCH | CONTENTS | LOCATION
_/— LOST 0 DC LOST
2 -/-» Z {sin-1} z Z
¥ Y or Y i
X f % {cos™h) X X
m —L: M or f(x}DC LOSY
{tan1)




TOUCH | CONTENTS | LOCATION
T e 7
1/x Y it Y
& X X
%) LOST
TOUCH | CONTENTS | LOCATION
Z s 7
e
X2 X X
X2 LGST
TOUCH | CONTENTS i LOCATION
z mwb- Z
| J———
(rad) X DC X
or f(x} - { O8T
(deg) |(RADIANS TO DEGREES
DEGREES‘? ?0 RADIANS}
TOUCH | CONTENTS | LOCATION
L ———
Y i N
X i X
(M-+X32)

m M
M-+X2 DC LOST

TOUCH | CONTENTS | LOCATION
A e 4
XY y Y
Xy
TOUCH | CONTENTS | LOCATION
0 LGSY
z Z
ERAOR Y st Y
INDICATION « X
0 : :: LOST
M g 7]
TOUCH | CONTENTS | LOCATION
0 \*
E] Z \’ Z
N Y
Xt f{X} X
f{x); ytx—>X
y X -» X
y X x> X
Y o X e X
TOUCH | CONTENTS | LOCATION
7 —— 7
Y
(M)
(M-}

5



Appendix B - Some Examples Here is what happens in the stack for

Mathematics (X3}t (4 X5)=26

Exampie: Sum of products

(2X3) A {4 X 5) =26 K| 2 ‘EN"{? 3 [ x| 4 [enttl 5 | x | +
KEY iN DiSPLAY SHOWS — -
2 2

2 ‘ i

3 3

5. Y 2 | 2 6 | 4 4 8

4 4

ENT} 4 Xt 212 13161 41]4 s 1201}]2s
5 5

20. M

26.

Here is what happens in the stack for
(2 3) X {4+ 4} m 45

Example: Product of sums

(2 -+ 3) X (4 4 5) = 45 K]l 2 IENTH 3 | + | 4 |[enTt| 5 | + | x
KEY iN DISPLAY SHOWS | S—— .

2 P

ENT 2 z 51 °

3 3

5 Y P 2 s 4 4 5

4 4

4. X 21213854 4|5 |94
5 5 P —————————— e e bt
. M

45,

16



Exampie: Convert the rectangular coordinates

K

z

Lising the formuiae: R =

KEY IN

L]

£3

DISPLAY SHOWS

(tan-)
Note: To see R again, touch

1.3333333
53,1301

VX A+ Y2 and
tan-x(Y/X)
GOMMENTS
X coordingte,

Transfer contents of
register Y to register 2
tc save for use in
caloulating 6.

Y coordinate.

Save for use in caicu-
tating 0.

X+ y?
R calcuiated.

Exchange to bring X
coordinate back to
rogister X,

Recall Y coordinate.

Exchange to divide
Y by X,

O caloulated.

6 | ENTIENT] X 8 MS F X2 + |V XY MR [ XeY] - F TAN-J
6 8 8 6 6 10 |10
8 6 8 36 |3 |31 36 6 6 10 8 8 10 7110
8 6 5 36 8 8 8 64 1100 | 10 6 8 6 | 1.33]1.33(53.13
r——— e —"  Ki————
8 8 8 8 8 8




Although most problems can be solved in the
straightforward left 1o right method discussed
under “The Logic of RPN,” thinking through the
problem and planning in advance can lead to
some shortculs. Here is an example of a shortcut
method of solving the probiem.

Convert the rectanguiar coordinates X == 8,
Y = 8 to polar coordinates R and o.

KEY IN DISFLAY SHOWS COMMENTS

0 0

0. Clear memory.

8 8 Y coordinate,
(M-+x2) 8 Store v* in memory,
6 6 X coordinate,

{M—i—x"’} 6. Add %? to y* in memory,
1.3333333 Compuletan 0 =y/x.

[Flttans)  83.1301 o calculated.
[@E 100, Recalt x? + y2,
10 R calculated.

Note: To see © again, touch
Example: Find the cotangent, secant and
cosecant of 30°. Using the formulae;

1 1 1
COt i e, SO 5 o | GEE = e

tan cOs sin
KEY IN DISPLAY SHOWS COMMENTS
30 30
30, Store for further use with-
out having to re-enter.
TAN B7T3502
1.732051  COTANGENT 30°
30. Re-enter 30°
8660255
/% 1.1547004 SECANT 30°
30. Re-enter 30°
SIN 5
2 COSECANT 30°

Example: Find the arc cotangent of 1.7320508.
are cot 1.7320508 == 30°

HKEY 1M DISPLAY SHOWS
1.7320508  1.7320508
57735027
57735027
(tan-1) 30.

Example: Find the sine of 1.5707963 radians. '

KEY iN DISFLAY BHOWS

1.5707963  1.5707963

Fl(deg) 89.999999

(SIN] 1.
Engineering

Example: What is the equivalent resistance of
a t0-ohm, 15-ohm and 20-ohm resistor
connected in paraliel?

Using the formuta:

b 7
LT I
R Ha 20
Substituting: 1
R = I 48153847
10 18 20
KEY IN HEPLAY SHOWS
10 10
1
15 15
0666666
1666666
20 20
05
] 21666666
174 4.6153847




i\

Example: Calculate the percentage by weight of
10 grams of a substance with normality of
0.15 in 45 millilters of standard soiution with

mew of 0.03646. )
Using the formula: Y%wt = {mew) x \l:ix Vx10

substance
N == normality of the substance
V == volume of standard solution
i mitlifiters, and
W = weight of sampie in grams.,
Substituting:
. 0.03646x0.15 x45x 102

Yy wi = i = 2.46105
KEY N DISFLAY SHOWS
03646 03646
ENT 03646
15 15
005469
45 45
246105
10 10
(X2} 100.
24.6105
10 10.
=] 2.46105

Example: Compute the area of a cone with
radius 5 and height 15,

Using the formuta: A = xR yR2 + H2 - =R?
Substituting: A== x5x/52 - 1562 F » x 52

= 326.9045

KEY IN DISELAY SHOWS
3.1415926

ENT 3.1415926
5 5
15.707963
5 5

(X2) 25.

15 15

X2y 228,

250.

e 15.811388
] 248.36469

7] 3.1415926
FENT 3.1415926

5 5

(X2) 25,
78530815
326.9045

Although most problems can be solved in the
straightforward left 1o right method discussed
under “The Logic of RPN, thinking through the
problem and planning in advance can lead 1o
some shoriculs. Here is an exampie of a shorteut
method of solving the problem.

Compute the area of a cone with
radius 5 and height 15.

KEY IN DISPLAY SHOWS

0 0

[ME] 0.

=] 3.1415926

5 5

(M+x?) 5. 19



X 15.707963
7 ] 3.1415926
MR} 25,
<] 78.539815
[Xen ¥ 15.707963
15 15
[Flm+xay 15,
15.707963
250.
[ 15.811388
248.36469
326.9045

Exampie: If the irternal pressure of a tank of
gas at 295°K is 1500 psi, what is the pressure
if the temperature is raised 1o 303°K?
Using the formula:

Py o Pil2 . 1800X303 4546 6779 psi
*s 295 .

KEY IN BISPLAY SHOWS
1500 1500
ENT] 1500
303 303
454500,
295 295

= 1540.6779

Example: What is the equivalent impedance
of a 325-chm resistor and a 15.2-millihensy
inductor at a frequency of 1500 Hz?

Using the formula: Zq == B/6 where
2x il o 2X7x1500% 0152
R 325

20

KEY 1N DISPLAY SHOWS COMMENTS
2 2
ENT 2.
3.1415926
6.2831852
1500 1500
9424.7778
0152 G152
143.25662
143.256672 Since you're going to use
2arfl. again {0 calculate
R, store it for further use.
325 325
[+ 4407896
[Flaanyy 2378739 @ caiculated.
SIN 4033439
143.25662  Recall 2wiL
K Y 4033438 Exchange X and Y regis-
' ters so you can divide
what was last in display
by what is now in display.
E] 355,17238 R calculated.

Example: Find the volume of & sphere whose '
radius is 6.25,

Using the formula: V= % =R

Substituting: V = ; - X X (6.25)% == 1022.6532

KEY IN EHBPLAY SHOWS COMMENTS
4 4
4.
3 3
= 1.3333333
3.1415926
4.18879
4.18879 Store the intermediate

resuit for further use,
Hemember that YX funce-
tion clears register 2.




™

b

6.25 8.25

ENT 6.25
3 3
2441405
4.18879 Recal the intermediate
Tesu,
1022.6532

Finance
Example: How much do you have to put in

the bank for it 1o be worth $25,000 in 10 vears
if the interest rale is 8.5% per year?

Uture value
- interest rate {in decimal}
n = number of vears,

Substituting: PV =—22990 _ _ ¢11057.15
REY M DISPLAY SHOWS COMMENTS

1 1

ERT 1

085 085

1,085

10 10

2.26008

25000 25000

oY 226098

= 11057.152

Example: If you invest $10,000 now at an
interest rate of 8.65% per year, how much
witl your money be worth in 10 yearg?
Using the formula: FV = (1 +iyx PV
where: FV = fulure value

PV = present value
i = interest rale {in decimal)
n = number of years.

= $22609.80

KEY i DISPLAY SHOWS COMMENTS

1 1

ENT 1.

085 085

1.085

10 10

2.26098

10000 10000

22609.8

a1



Other Products

Other “professional” calculators from NOVUS...

4510 « NOVUS Mathematician
The Electronic Siide Rule
+ Trig and inverse ¥rig functions
« Common and natural logs and anti-logs
» Fully addressable, accumulating memory

4520 « NOVUS Scientist
The Scientist's Electronic Slide Rule
» Scientitic notation
+ Trig and inverse irig functions
+ Common and natural logs and anti-logs

4525 « NOVUS Scientisi P.R.
The Scientist’'s Programmable Electronic Slide
Rule
+ Same features as 4520
« 100 step programming capability
6010 « NOVUS International Computer
The Electronic Measurement Converler
s More than 86 international measurement
conversions
+ Fully addressable, accurmulating memory
» Total calculating capabiiity with live percent
6020 « NOVLUS Financier
The Electronic Financial Calculator
+ Dedicated to solving financial calculations
+ Pre-programmed financial equations
« Fully addregsable, accumulating memory

22

6025 « NOVUS Financier P.R,
The Programmable Electronic Financial
Calculator
» Same fealures as 8020
» 100 step programming capability
6030 « NOVUS Statistician
The Electronic Statistica! Calculator
= Dedicated fo solving statistical calculations
* Pre-programmed statistical equations
+ Fully addressable, accumuiating memory

6035 « NOVUS Statistician P.R.
The Programmabie Siatistical Calculator
* Same features as 6030
» 100 step programming capability

AC adaptors & chargers also available from
NOVUS,

For further information see your dealer or write:
NOVUS CUSTOMER RELATHONS DEPT,
1177 Kemn Ave.
Sunnyvale, CA 84086
{408} 732-5000



Consumer Warranty

NOVUS Model 4515

NOVUS, the consumer products division of
Nationa! Semiconductor Corporation, is proud
{0 guaraniee your elecironic calculator to be
tree from defects in workmanship and materials
tor a period of one year from the date of your
purchase. Defects caused by abuse, accidents,
modifications, negligence, misuse or other
causes beyond the control of NOQVLUS are, of
course, not covered by this warranty, nor are
batteries. Should the calculator prove defective
within 30 days of purchase, NOVUS will repair
or, at its discretion, replace it {ree of charge.

i the defect occurs after 30 days from dale of
purchase, a charge of $3.50 will be made for
handling and insurance. If your calculator
becomaes defective afier the one-year period,
NOVUS will make repairs for a nominal charge
of $20.00. Simply maii it prepaid and insured
with your check or money order o the nearest
NOVLIS service center. Repair prices are subject
to change without notice. Please do not send
or include cash. Make your check or money
order payable to NOVUS. Upon receipt, your
calculator will be promptly serviced and
returned to you freight prepaid.

Consumer Warranty
Registration Certificate

Please put your warranty into effect by com-
pleting this form and mailing i within 10 days
from date of purchase o the NOVUS service
center in your area.

Modeal Number 4515

Serial Number

Purchase Date

{month /day/ year}

Purchased from

Address

City, State, Zip

Your Name

Your Address

City, State, Zip

23



Optional Information

Was this calculator purchased for:
[1GHt [ ] Personal use

What s your occupation?
("1 Student or Teacher [ Professional
[ Executive [ ] Financial or Commercial

fields
{1 Other occupation

What is your age group?

Where will you most use your NOVUS calculator?
M Athome [ Atschool [ At work
[.] Buring travei

Where did you tearn about the NOVUS
calculators?

What most attracted you to your NOVUS
calculator?
[t Appearance [ ]Size [T Reputation
[™ Price |} Features and capabiiities,

24

Warranty Information

For Your Records
NOVUS Warranty Certificate
Please retain for your records. See inser

for trouble-shooting lips and product service
ocations.

Model Number

Serial Number,

Purchased from

Date purchased




Appendix G - Operating Limits
CONDITIONS FOR ERROR INDHCATION

FUNCTION CONDITION (X = contents of register X)
e, —, X, X > 89999999

-, 1 /X iX| = 0.00000001

VX X< G

& ¥ <0, 1842060 <XInY < 28
LOG X, Lnx X=0

e 18.42068 < X < 28

SIN, COS8 X3 7 ragians, X 2 401°

TAN |Xiz 90", X = 7 radians

SiN-1 COSH X>1

TANL X > 98080089
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