















































NAVIGATION

Example: Find the predicted ground speed and
true heading for a planned flight with the following
flight trangle factors known: N
<a = true course = 30°
from North,
<pB = wind direction = 50°
from North.
TAS = true air speed
=140 mph.
V = wind velocity
=42 mph.
<y =true heading="?
PGS = predicted ground
speed="?
Predicted Ground Speed
Using the equation:
PGS =V cos(B-a) +
VIV cos(B-a)]2 - V2 + TAS2
=42 cos(50 - 30) +
V142 cos(50 - 30)]12 - 422 + 1402

KEY IN DISPLAY SHOWS COMMENTS
42 42 Wind velocity.
CENT 42.
50 50 Wind direction (<f).
CENT 50.
30 30 True course (<a).
= 20.
.9396927
-1 39.467093 V cos (B-a).
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v
3

14

o

39.467093

39.467093

15567.6514

42

42.

1764.
—206.3486

140

140.

19600.

19393.652

139.26109

39.467093
178.72818

Store for further use.

[V cos(B-a)]?
V.

V&

[V cos(B-a)]?— V2.

TAS.

TAS2,

[V cos(B-a)]?
— V24 TASZ,

VIV cos(B—a)]?
—V2 4+ TAS2,
V cos(fB—a).

V cos(B—a) +

V[V cos(B-a)]?

—V2 4+ TAS? =

Predicted ground speed.
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Example: What is the great circle route between cos 70215 cos a.
San Francisco and Washington, D.C.? & 43355248 sin b sin ¢ cos a.
Using the formula:
a=arc cos(cos b cos ¢ + sin b sin ¢ cos @) x 60 ‘MR 38231936  Recall memory.
s .81587184 cosbcosc
North Pole + sin b sin c cos a.
arc 81587184
35.32634 arc cos (cos b cos c
b ¢ L + sin b sin c cos a).
‘ 60 60
p-+ Doyt e 2119.5804 Great circle distance.
122.4°W | a ,  77.0°W
\——/
FINANCE

where: a=122.4° -77.0°=45.4°,
b=90° -37.6° =52.4°, and
c=90°-38.8°=51.2°,

Example: What will $7,000 be worth in 5 years if it
is compounded annually at a rate of 8.2% per year?

a=arc cos (cos 52.4 cos 51.2
+ sin 52.4 sin 51.2 cos 45.4) x 60.

KEY IN DISPLAY SHOWS COMMENTS
52.4 52.4 b.

o] 6101452  cosb.
51.2 51.2 e

iepas] 6266039  cosc.
B 38231936 cos b cos c.
- MS 38231936  Store in memory.

52.4 52.4 b.
sin 7922897  sinb.
51.2 51.2 c.
Csin 779338 sin c.
e 61746147 sinbsinc.

32 45.4 45.4 a.

Using the formula: FV=PV(1 +i)"
where: FV =future value,
PV = present value,
i = interest per period (in decimal),
n = number of periods.
=7000 (1 +.082)5

KEY IN DISPLAY SHOWS COMMENTS

1 1

‘ENF: 7,

.082 .082 i

£ 3 1.082

5 5 n.

[ 1.482882  (1+i)".

7000 7000 PV.

%X 10380.874  Future value (FV).
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Example: Compute the annual rate of return (after
taxes) on an investment of $10,000 which after 3%2
years is worth $12,550 if the tax rate is 38%.
Using the formula:
(FV—PV) (1 - tax rate)
r= Xxn
PV
where: r=rate of return,
FV =future value,
PV = present value,
n = number of periods.

part1.
What is the annual payment on a loan of $86,000
taken for 10 years if the rate is 8% per year?

Using the formula:

i
PMT =PV [m]

where: PMT = payment,
PV = present value,
i = interest rate per perior (in

KEY IN DISPLAY SHOWS COMMENTS o ﬁﬁﬂ?:r')af ——

e AE5a0 o KEY IN DISPLAY SHOWS COMMENTS
; JENTS 12550. 1 1

10000 10000 PV. ENT 1.

‘MS 10000. Save for use in dividing. 08 08 i

== 2550. FV—PV. 1.08 (1 +1).

1 1 10 10 n.

ENT  [# -10

38 38 Tax rate. oy 4631941  (1+i)™

=i 62 T~ Ria. 4631941

(B 1581. (FV —=PV) (1 —tax rate). 1 1

b W, Regalh Y. + 5368059 1—(1+0)™

= 1581 (FV—=PV) (1—tax rate) 08 08

35 3.5 n. " Xy .5368059 )

] 55335 (Y- PY) (1~ tax rate) . o =t 14902965 1—_(—117

100 100 w 86000 86000 PV.

X 55.335 Multiply by 100 to make E 3 12816.549 PMT.

into whole percentage
= rate of return.




Part 2.

In the above example (part 1), what is the remaining
balance after the 6th payment?

Using the formula:
. 1\k=n
BAL.= PMT [—1 dadl ]

Appendix B — Part 2 — Hyperbolic
and Inverse Hyperbolic Functions

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

gd x=2 arc tan e*—7/2 (Note: m/2 =90°).
and the inverse Gudermannian function:
gd-1x=Intan [7/4 +x/2] (Note: 7/4 =45°).

where: k= number of payments made.

wER IR PISRLAY SHOWS G in conjunction with the following formulas:
1 1 X _ a-X
e’—e
CENT 1 sinh x= 2
X -X
08 08 i WO, . ;e ,
MS 08 Store for further use. e
= =singd X,
A 1.08 141 anit X coshx "8
1
6 6 k. coth x= s
6 tanh x
ENT . 1
10 10 n. o K= cosh x’
1
) —4. K= esghi g=———,
; sinh x
£ 1) 7350307 (1 +i)
sinh-1x=In [x +\/(x2 s 1)] =gd-1(sin-1 x),
" CHS —-.7350307
cosh-1 x =sech-11/x,
L L tanh-1x=1/2 In [1 + x/1 - x] = gd-1(sin-1 x),
8 2649693  1-(1+i) coth-1 x=tanh-11/x,
MR .08 Recall i. sech-1 x=[In 1/x +\/1/x2 — 1] = gd-1(cos-1 x),
- 33121162 1 "(1 + i)k—n CSCh‘l X=Sinh‘1 1/X

i
816.55 12816.55 PMT (from part 1).
42449902 Bal,.

Gl
n
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Inverse hyperbolic secant: sech-1.52=1.271361.

Examples:

Gudermannian function: gd 0.225=12.7841.
Key in: .225 ¥ @’ fani2 X 90 —
Display shows: 12.7841

Inverse Gudermannian function: gd-1 60° = 1.316958.

Key in: 60 ENTI2 B 45 5 fan Ia¥
Display shows: 1.316958.

Hyperbolic sine: sinh 2.5 =6.0502025.
Key in: 2.5 €51 ENTY ik =212 =0
Display shows: 6.0502025.

Hyperbolic cosine: cosh 2.5=6.1322875.
Key in: 2.5 @5 ENT! /¢ #2 =
Display shows: 6.1322875.

Hyperbolic tangent: tanh 2.5 =.9866143.
Key in: 206 €% @re) ftam 2 X1 90 == SiAl

Appendix C—
CONDITIONS FOR ERROR INDICATION

Key in: .52 (GGl 6681 2 B8 45 B8 Wanl 1M
Display shows: 1.271361.

Inverse hyperbaolic cosine: cosh-1 30 =4,094066.

Key in: 30 Xl [&f6l 668 2 &= 45 B8 &n I
Display shows: 4.094066.

Inverse hyperbolic cotangent: coth-1 30 = 0.0333458.
Key in: 30 X @6 Sl 2 B8 45 BE &R IR
Display shows: 0.0333458.

Inverse hyperbolic cosecant: csch-1.52 =1.408696.
Key in: .52 [l &€ Hahl 2 B9 45 B8 @A WA
Display shows: 1.408696.

Operating Limits

CONDITION (X=contents of register X)

Display shows: .9866143. FUNCTION
Hyperbolic cotangent: coth 2.5=1.0135673. A
Key in: 2.5 [ &6l f@fl 2 X1 90 == SiAl M K i

Display shows: 1.0135673. | e
Hyperbolic secant: sech 2.5=.16307128. | Vx

Key in: 2.5 8% ENE M5 58 2 =1 @5 { i

Display shows: .16307128. LOG X, Ln x
Hyperbolic cosecant: csch 2.5=.16528372. | e*

Key in: 2.5 g8 ENT & =12 &= A l SIN, COS

Display shows: .16528372. TAN
Inverse hyperbolic sine: sinh-1 30 = 4.094624. SIN-1, COS-1

Key in: 30 el tan 2 = 45 =8 ltan I TAN-1

X >99999999

|X| < 0.00000001

X<0

Y<0;18.42060 < XInY <-28
X<0

18.42068 < X <-28

X 2 7 radians, X = 401°

|X| Z90°, X=7radians

X>1

X > 99999999

Display shows: 4.094624.

Inverse hyperbolic tangent: tanh-1.52 = .5763396.
Key in: .52 @@l [§inl 2 55 45 59 fan) Inl
Display shows: .5763396.

{
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Other Products
Other “professional’’ calculators from NOVUS...

Novus 4510 Mathematician
The Electronic Slide Rule
e Trig and inverse trig functions
e Common and natural logs and anti-logs
* Fully addressable, accumulating memory

Novus 4515 Mathematician PR

The Programmable Electronic Slide Rule

e Same features as Novus 4510

* 100-step programming capability
Novus 4520 Scientist

The Scientist's Electronic Slide Rule

¢ Scientific notation

* Trig and inverse trig functions

e Common and natural logs and anti-logs

Novus 4525 Scientist PR
Scientist's Programmable Electronic Slide Rule
e Same features as Novus 4520
* 100-step programming capability
Novus 6010 International Computer
The Electronic Measurement Converter
e Over 65 international measurement conversions
* Fully addressable, accumulating memory
e Total calculating capability with live percent

Novus 6020 Financier
The Electronic Financial Calculator
¢ Dedicated to solving financial calculations
* Pre-programmed financial equations
» Fully addressable, accumulating memory

Novus 6025 Financier PR
Programmable Electronic Financial Calculator
e Same features as the Novus 6020
e 100-step programming capability

40

Novus 6030 Statistician
The Electronic Statistical Calculator
» Dedicated to solving statistical calculations
« Pre-programmed statistical equations
e Fully addressable, accumulating memory

Novus 6035 Statistician PR
Programmable Electronic Statistical Calculator
» Same features as the Novus 6030
¢ 100-step programming capability

Novus AC adaptors and chargers also available

For further information see your dealer or write:

NOVUS CUSTOMER RELATIONS DEPT.
1177 Kern Avenue

Sunnyvale, CA 94086

(408) 732-5000




Consumer Warranty Warranty Information

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

Model Number 3500

NOVUS, the consumer products division of National
Semiconductor Corporation, is proud to guarantee
your electronic calculator to be free from defects in
workmanship and materials for a period of one year
from date of purchase. Defects caused by abuse,
accidents, modifications, negligence, misuse or
other causes beyond the control of NOVUS are, of
course, not covered by this warranty, nor are batteries.
Should the calculator prove defective within 30 days

Model Number

Serial Number.

Purchased from

of purchase, NOVUS will repair or, at its discretion,
replace it free of charge. If the defect occurs after 30
days from date of purchase, a $3.50 charge will be
made for handling and insurance. If your calculator
becomes defective after the one-year period, NOVUS
will make repairs for a nominal charge of $17.50.
Simply mail it prepaid and insured with your check
or money order to the nearest NOVUS 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.

Date purchased
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