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NOTICE

The program material contained herein is supplied without
representation or warranty of any kind. Hewlett-Packard
Company therefore assumes no responsibility and shall
have no liability, consequential or otherwise, of any kind
arising from the use of this program material or any part
thereof.




INTRODUCTION

This HP-41C Solutions book was written to help you get the most from your calculator. The programs were chosen to

‘ provide useful calculations for many of the common problems encountered.

They will provide you with immediate capabilities in your everyday calculations and you will find them useful as guides to

programming techniques for writing your own customized software. The comments on each program listing describe the approach
used to reach the solution and help you follow the programmer’s logic as you become and expert on your HP calculator.

KEYING A PROGRAM INTO THE HP-41C

There are several things that you should keep in mind while you are keying in programs from the program listings provided

in this book. The output from the HP 82143A printer provides a convenient way of listing and an easily understood method of
keying in programs without showing every keystroke. This type of output is what appears in this handbook. Once you understand
the procedure for keying programs in from the printed listings, you will find this method simple and fast. Here is the procedure:

1.

Printer Listing

At the end of each program listing is a listing of status information required to properly execute that program. Inciuded is
the SIZE allocation required. Before you begin keying in the program, press SIZE and specify the allo-
cation (three digits; e.g., 10 should be specified as 010).

Also included in the status information is the display format and status of flags important to the program. To ensure proper
execution, check to see that the display status of the HP-41C is set as specified and check to see that all applicable flags
are set or clear as specified.

Set the HP-41C to PRGM mode (press the key) and press [l (GT0) (] (=] to prepare the calculator for the new
program.

Begin keying in the program. Following is a list of hints that will help you when you key in your programs from the program
listings in this handbook.

a. When you see " (quote marks) around a character or group of characters in the program listing, those characters are
ALPHA. To key them in, simply press , key in the characters, then press again. So " SAMPLE " would
be keyed in as (ALPHA)"SAMPLE " [ALPHA ).

b. The diamond in front of each LBL instruction is only a visual aid to help you locate labels in the program listings.
When you key in a program, ignore the diamond.

¢. The printer indication of divide sign is /. When you see / in the program listing, press (£].
d. The printer indication of the multiply sign is % . When you see # in the program listing, press [J.

e. Thelcharacterin thegogram listing is an indication of the function. When you see I, press il in
ALPHA mode (press and the K key).

f.  All operations requiring register addresses accept those addresses in these forms:

nn (a two-digit number)

IND nn (INDIRECT: @ . followed ty a two-digit number)

X,Y,Z T, orL (a STACK address: [¢] followed by X, Y, Z, T, orl)
IND X, Y, Z, T or L (INDIRECT stack: @(=] followed by X, Y, Z, T, or L)

Indirect addresses are specified by pressing @8 and then the indirect address. Stack addresses are specified by
pressing (=] followed by X, Y, Z, T, or L. Indirect stack addresses are specified by pressing (] and X, Y,Z, T,or L.

Keystrokes Display

B1leLBL "SaM

PLE

A
a3

a4
as
a6
ar
as
a9

16
L
11

12
13
14

a2

@ (L8] (aPra] SAMPLE

01 LBL" SAMPLE

“THIS IS THIS IS A 02" THIS IS A
L (Apna ] @l (APPEND) SAMPLE 03" - SAMPLE
FSANPLE W AvIEW 04 AVIEW
2\? 1IEW 6- 056
(ENTER+] 06 ENTER /
ENTER?T
—2 2 07 -2
- ] 08 /
ST0 IND (xeq] (aPHa]) ABS (ALPHA 09 ABS
o Co@ L 10 STOIND L
noer oz r3= W (AR o3 11"R3=
AVIEW [ ] 12 ARCL 03
RTN ALPHA 13 AVIEW
B 14 RTN
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SINE PLATE SOLUTIONS +« v v v v v o v 4o 0 0 4 4

This program, with the aid of commonly available dowel
pins and measuring tools (in the case of the sine plate,
a sine plate and height blocks), will aid in accurately
finding angles and heights for sine plates, position

and slope

of inclined holes and coordinates of points.

V NOTCHES AND LONG RADII + v v & & + 4 & 0 « &

This program, together with commonly available dowel pins
and height gages, will accurately determine the position

and angles of "V" grooves or notches.

long radii are accurately calculated.

INTERNAL

AND EXTERNAL TAPERS . .+ + + + « v « v .

This program, used with commonly available dowel pins,
height bases, and balls, will accurately determine the
position and angle of both external and internal tapers.

POINTS OF TANGENCY WITH CIRCLES AND ARCS . . . .

This program will accurately locate points of tangency
between straight lines and arcs, between straight lines
and a circle, and between two circles and a straight line.

LINE-LINE INTERSECTION + « v v v « o v & 4 4 4 &

This program will calculate the point of intersection of

two lines.

POINTS ON A STRAIGHT LINE .+ + + v « v v & o« 4
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a straight line.

GRID OF POINTS: CALCULATE ALL POINTS . + + .« &
This program calculates the X and Y coordinates of all the

points of

a grid.

GRID OF POINTS: CALCULATE DISCRETE POINTS . . .
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Points".
grid.
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With the same tools,
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9, TANGENT CIRCLE TO TWO STRAIGHT LINES WITH A GIVEN RADIUS . . 46 "

This program calculates the X and Y coordinates of the
center of a circle with a given radius tangent: to two
given straight lines.

10. DISTANCE BETWEEN LINES IN SPACE .+ « v v v v «+ « &

Given two lines, each defined by any two points, this
program calculates the shortest distance between the two
lines. (This program was written to determine the clearance
between electrical distribution circuits and guy wires or
supporting structures).
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SINE PLATE SOLUTIONS, COORDINATE OF A POINT,
POSITION AND SLOPE OF AN INCLINED HOLE

This program, with the aid of commonly available dowel pins and measuring
tools, (and in the case of the sine plate, a sine plate and height blocks),
will aid in accurately finding angles and heights for sine plates, position
and slope of inclined holes and coordinates of points. All angular output
is in decimal degrees.

Solution for Finding Coordinates of a Point:

Given: a, b, d and e, determine x and y
c =d% +e?
cos o =-P2 tc” - a’
2bc
e
tan 6 = |

x = becos (a + 0)
y = bsin (a + 8)
I 8
Solution for Finding the Location and Angle of £ ol
an Inclined Hole: g k—°y—
8 2N
Given: a, b, r;, and d,, determine 6 and x ) 7]
R 0 /\ "
/ T
. _ 21‘1 + dz y ~ '1"b1"‘
sin 6 = ay - bl r‘/cote 4 ‘/'('14 bl'—“
‘\\ . )
x = %(ay + b1) + r1 cot® V)

Interchangeable Solutions for Work with a Sine Bar:

Given: e and k, determine o

~|o

sin a =

be—— & —>

Y izzzzzzzzyiziyyyyiyyzza

Reference: HP-67/97 "Geometry" Users' Library Solutions Book.




Example:

1.630"! r1
.260"" d,

Given: a

Find 6, x of an inclined hole.

Keystrokes:

[USER]

[XEQ] [ALPHA] SIZE [ALPHA] 003
[XEQ] [ALPHA] SINP [ALPHA]

[B]

.2 [R/S]

.4375 [R/S]

1.63 [R/S]

.26 [R/S]

[R/S]

]

.200""'
.4375""

Display:

(set USER mode)

SINE PLATE

R1 ?

d2 ?

a?

b?
THETA=59.7007
X=1.0619




User Instructions

SIZE: 003
INSTRUCTIONS INPUT FUNCTION DISPLAY
Key in the program and set USER mode. [USER]
Initialize the program. [XEQ] SINP SINE PLATE
To solve for the coordinates of a point: [A] a?
Input a a [R/S] b?
b b [R/S] d?
d d [R/S] e?
and e. e [R/S] X=(x)
[R/S] Y=(y)
To solve for the location and angle of an
inclined hole. [B] R1 ?
Input r; T, [R/S] a2 ?
dz d, [R/S] a?
a a [R/S] b?
and b. b [R/S] THETA=(8)
[R/S] X=(x)
To solve for angles with a sine bar: [C] e?
Input e e [R/S] K?
and K. K [R/S] ALPHA=(a)
To solve for heights (of blocks) with a
sine bar: [D] K?
Input K K [R/S] ALPHA?
and o. a [R/S] e=(e)




Program Listings

GglelLBL "SIk : 5@ PROMPT
L Initialize | 1 o+
Az "SIHE FPL 52 wg7r
ATE" : 52 PROMPT
a6z AYIEW S4 RCL 88
g4 STOF e e ad 55 -
aSeLEBL H S6 STO @3
ae vaT" 57 BT
67 PROMPT Input a, b, d, 58 PROMPT
B2 T2 and e 59 RCL B8G
B89 "b7?" &a +
18 PROMPT Calculate x,y &1 ST+ @1
it STO Bva o -
12 =12 &3 -
13 - &4 ASIH
i4 =7 &5 “THETA®"
15 PROMPT &6 #ZEGQ 11
i6 “e?"” &7 TAH
17 FPROMFT &8 1=
18 #<L>Y &9 RCL B8
13 RE-F TH ok
za STO @Al 71 RCL &1
21 ®LFY T2 2
22z STO A2 73 -
23 RDH 74 + d
24 HT2 TS .U
25 - TEe HEG 11 | _ o ______J
& CHZ TreLBL
27 RCL Ba TEe ve?r Input e, k
= - 73 FPREOMPT
29 RCL ©1 g “K7?" Calculate o
38 - 81 PROMPT
1 2 sz -
22 7 2 ASIH
23 ACOSs 24 “ALPHA"
34 RCL 82 g5 HEQ 11 L ool
325 + g6+LBL D
26 RCL 9a t= I (A Input a, k
27 PR 28 PROMPT v
38 K" 89 “ALPHAT" Calculate e
39 KEOQ 11 a@ PROMFT
46 RDH a1l SIH
41 "¥" g9z %
42 XE& 11 Qz “em
43+LEL B it g4elLBL 11 [T°TTTTTTTOR i
44 “"R1 7 a5 k="
45 PROMET Input r1, da, 96 ARCL » Display routine
46 STQO 8@ a, b 37 RVIEW
vy 2 ag STOF
48 * Calculate 98, x a9 RTH
49 -d2 2" 160 .END. d




5
REGISTERS, STATUS, FLAGS, ASSIGNMENTS
‘ DATA REGISTERS STATUS
00| bor r; 50 SIZE _003  TOT. REG. _29 USER MODE
cor aj, a3 +bsy ENG FIX sci ON _X__ OFF
9 DEG _ X RAD _— GRAD
5 55 NIT FLAGS
# S/C SET INDICATES CLEAR INDICATES
| 10 60
15 65
20 70

@
| 5 75

30 80
\ 35 85
l
\ ASSIGNMENTS
FUNCTION KEY FUNCTION KEY
40 90
45 95




V NOTCHES AND LONG RADII

This program, together with commonly available dowel pins and height gages,
will accurately determine the position and angles of "V'" grooves or notches.
With the same tools, long radii are accurately measured. All angular output
is in decimal degrees.

Given: a, b, ¢, d, r; and r,, determine X, y, a and B:

_ b1 - a;
tan ¢ ——dl . o
o0 - BN
1v2 cos ¢ b,
fz .
N 1
sing =2 —FL
()102 \ 1 %\ I~ o
— E N\
— 1
00, sin ! ‘1
01 ~
X = a3 - 001 sin ¢ %
N 0
y =c1 - 001 cos ¢ © i
[¢]
a = 900 + ¢ - 6 y re——— x ———4
B =90° - ¢ - 6 . l
Given: L, r and h, determine R:
/R Ren—~7r

®R+r)2=@®+h-1)+ c%)LZ

R

___L* __h
8(2r - h) 2

Given L, r and h , determine R:

®R-0?%= ®-h +1)°+ G L)

L? L
8(h, - 2r) = 2

R =

Reference: HP-67/97 "Geometry" Users' Library Solutions Book.




Example 1:

For Long Radius (concave arc)

L
h
Keystrokes:
[USER]
[XEQ] [ALPHA] SIZE [ALPHA] 006
[XEQ] [ALPHA] VNOTCH [ALPHA]
[B]
1 [R/S]
.15625 [R/S]
.27 [R/S]
Example 2:
For "V" Notch
= 1.500""
=2,125""
c =1.750""'

Keystrokes:

[A]

.875 [R/S]
.4375 [R/S]
1.5 [R/S]
2.125 [R/S]
1.75 [R/S]
2.8 [R/S]
[R/S]

(R/S]

[R/S]

1.000""
.15625""
.270""

r

ra2

Display:

(set USER mode)

V NOTCHES, L.R.
L?

R?

H?

R=2,8062

2.800"'
L4375
.875"!

Display:

R2?

R1?

a?

b?

c?

d?

X=0.8750
Y=0.7000
ALPHA=63. 9420
BETA=29.9010




User Instructions

SIZE: 006
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
1 | Key in the program and set USER mode. [USER]
2 | Initialize the program. [XEQ] VNOTCH V NOTCHES, L.R,
3 | To solve for "V" Notch: [A] R2?
Input r2 r, [R/S] R1?
I Ty [R/S] a?
a a [R/S] b?
b b [R/S] c?
c c [R/S] d?
and d and calculate X d [R/S] X=(x)
y [R/S] Y=(y)
o [R/S] ALPHA=(a)
and 8. [R/S] BETA=(8) d}
4 | To solve for long radii:
4a| (concave radius) ic} L?
Input L L [R/S] R?
r T [R/S] H?
h and calculate R. h [R/S] R=(R)
4b | (convex radius) [B] L?
Input L L [R/S] R?
T T [R/S] H?
h and calculate R h [R/S] R=(R)
—4




Program Listings

81+LEBL

TCH"
az
a3

ES.,
a4
a3

“NHO

CF B4

“Y¥ NOTCH
L-R-n
AVIEW
STOP

Ba+LEL C

ary

SF agc

a8+LEBL E

a9
14
11
12
13
14
15
16
17

18

+

Cod Gl o} TO T3 P P

P e 200 00 -

-

23
24
35
26
27

sa L-’? s
PROMPT
=

11 E-? Y]
PROMPT

=
<

*
F5? @86
CHS

e H‘? (13
PROMPT
FS?C @@
CHS

=TO ea

S L

P

CL &g

+ A

T

I

H
TmA
s
(%)
)

ARCL +
AVIEW
STOF
RTH

28+LBL R

29
4@
41
42
43
44
45
46
47
4ag
49

LT} RE"? "
PROMPT
sTO @8
"R17?"
PROMPT
STO @1

TS )

E= |

PROMPT
LASTH

Initialize

= e e e e e = - —

Concave arcs

Input L, r, h

Calculate R

Input a, b, c,
d, r1, and ry

W'y

ri=

= NS

DOV ALWNRONJTANE WM = DDy OB

000D OVVOODNDDHMDNDMONN

S5TO a2
(13 b-? L1

PROMFT
RCL ©g

R

.
PROMPT
RCL ©1

STO 83
" d? "

PROMPT
RCL 8@

STO @5

ATAN

STO a4
CL=®
RCL
CHS
rRCL B4
coS

IT‘
i

rRCL 90
rRCL 921

1-¥
ASIN
STO @5
RCL ©4d
RCL 9l
LASTH

P-R
ST— B3
RDM
ST— @z
RCL @4
26

RCL B85

+
LASTx
rRCL 0O4
e 5

DY

RCL 82

Calculate x, vy,
o, B

Display results
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Program Listings

1:31 ¥EG 11 51

182 %"

183 RCL 83

184 ¥E@ 11

15 "ALPHa"

i8e RCL T

187 HKEQ 11

188 "BETH"

189 RCL T

118 ¥E 11 60

111 .-.EHNID.
20 70
30 80
40 90
50 00




REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS STATUS
0W[r,orth 50 SIZE _006 TOT.REG. __33 USER MODE
I ENG FIX SCl ON_X OFF ____
a), X DEG _X  RAD__ GRAD
C] 2 ¥
i)
05)c, - dy, 8 55 INIT FLAGS
# SIC SET INDICATES CLEAR INDICATES
] Q0 Concave arc Convex arc
:
| (10 60
i
15 65
20 70
‘5 75
30 80
35 85
ASSIGNMENTS
’ : FUNCTION KEY FUNCTION KEY
40 90
45 95
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INTERNAL AND EXTERNAL TAPERS ﬂ

This program, used with commonly available dowel pins, height bases, and
balls, will accurately determine the position and angle of both external
and internal tapers. All angular output is in decimal degrees.

Internal Taper:

Given b, ¢, d, r; and r,, determine C, D, ¢ and R;

C2 = 2¢c(r; + 1) - c?
D2 = 2d(r; + rp) - d? S
D-C /
= ¥
tan ¢ 5 1
\
26 =90°+ ¢ @
=C+ ry cotb

R

LLLLLL

Loose support for

r‘cota C—

b——R‘—- upper balls
External Taper Case #1:
Given: a, b, r; and ry, determine x and ¢
b !
r, = ¢
tan 6 = —2—2L '
b1 - ajx ____b‘
g 8
¢ =90° - 296 e— 0,
I~ "2 ;
X =a; - r; cotb 9 ”
1 1 ¢m 7] ‘,‘ 3
TIIIITIXTTTTN T /If/l/]’”’lrf
v‘cota




External Taper Case #2:

Given a, b, r and h, determine x
h
tan 26 = T
$ =90 - 26
X =a-r -rcotb

#3:

External Taper Case

Given ¢, d, 13

. r — 1,
sin = =V
¢ di - ca
ri
X = - ¢y tan
cos ¢ 1 ¢

Reference:

Example:

Internal Taper: Given b = 1.150"'
= 1.050""'
= ,800""

Keystrokes:

[USER]

[XEQ] [ALPHA] SIZE [ALPHA] 005
[XEQ] [ALPHA] TAPERS [ALPHA]
(A

.21875 [R/S]

.34375 [R/S]

1.05 [R/S]

.8 [R/S]

1.15 [R/S]

[R/S]

[R/S]

[R/S]

and ¢

and r;, determine x and ¢

ry =

ro =

13

o

TrrT

() r i

i
VI T 7777 T7

TrYTY

- e
¢ ‘2
r.cos P
d
vlsin¢ d1
__4 y crc
c1—11sin¢‘ i‘ l
Yy Lo ke Xodoeds
X
(c,— " sind)wnd

HP-67/97 "Geometry'" Users' Library Solutions Book.

.21875"!
.34375""

Display:
(set USER mode)
IN.

R1?
R2?

»EX. TAPERS

c?

d?

b?

C=0.2806
D=0.5099
PHI=11.2753
R1=0.4601

(degs)
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User Instructions

SIZE: Q05
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
1 | Key in the program and set USER mode. [USER]
2 Initialize the program. [XEQ] TAPERS IN. ,EX. TAPERS
3 | Determine the case from the drawings.
4 | For internal taper: [A] R1?
Ty [R/S] R2?
r [R/S] c?
c [R/S] a?
d [R/S] b?
b [R/S] C=(c)
[R/s] D=(d)
[R/S] PHI=(4)
[R/S] R1=(R1) W
5 For an external taper, case 1l: [B] R1? ‘
ry [R/S] R2?
T, [R/S] a?
a [R/S] b?
b [R/S] X=(x)
[R/S] PHI=(¢)
6 For an external taper, case 2: [C] H?
h [R/S] b?
b [R/S] a?
a [R/S] R?
r [R/S] X=(x)
[R/S] PHI=(9)
7 For an external taper, case 3: [D] R1?
ry [R/S] R27?
T, [R/S] c?




) @

User Instructions

15

SIZE: 005
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
c [R/S] d?
d [R/S] X=(x)
[R/S] PHI=(¢)
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Program Listings

al«LEL

ERS™

gz CF &l

83 “IH. . .Ex.
TAFERS"

a4 AYIEMW
AS STOF
acelLBL R
a7 "El17-

Aag PROMPT
@9 STO G

1@ “R27"
11 PROMPT
12 +

13 2

14 *

15 STO @1
i6 "7

17 PROMPT
18 *

19 LASTH
ZB T2

21 -

22 SGRT
23 STO @Gz
24 RCL B1
25 “d7"
26 PROMPT
27 *

28 LASTH
29 HTZ

3@ -

31 SORT
22 STO @4
23 RCL @2
34 -

[ = 23 f=, "> 22
25 ’

26 PROMPT
37

2 ATAN
22 STO 63
48 920

41 +

4z 2

43 -

44 TAH

45 1-=R

46 ST+ 9@
7 RCL @z
48 =C*~

49 RE@ 11

“TAF

Initialize

Internal taper

Input r1i, r2,
c, d and b

Calculate C,
D, ¢, Rl

- 509
51
52
53
54
S5
56
57
58
59
(=37

&2
&3
&4
&5
=1 )
&7
68
(==

D B a e IR I Rt TR BV Y BV st Bl il
W= @00 N AWM=

W
;b

D DD D 000
Nds Wraw @00 ;

0

~

0
(o]

i

L
[ e’

29

. 180

KER 11

cieLBL E

llRl"?ﬁn
PROMPT
STO @@
“R27"
PROMPT
5TO @1

- = Tk e
E=|

FS? 61

FROMFPT
RCL Q@

STO @z
L b? (1]
Fs? a1
as d-"::- L1
PROMPT
ECL 21

P
FS?C 81
RTH
ATAHM
STO 83
LASTH
1.5
RCL @@
*

rRCL 8=z

External taper
case 1

Input ri, T2,
a and b

Calculate x, ¢

"




Program Listings
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181 GTO 4%
182+LBL C
183 “H7T"
184 PROMPT
185 “p7?-
16e PROMPT
iay "a7T*"
168 PROMPT
139 STO Q86
iig -

111 ~

ATAN
STO G1
CHS

209

+

RCL 8@
RCL @1

o
(==

b ok b b ok ok
Pk pd ok pok ek ek ek

e
[y
S0 00 S O b ) P

121 THH
122 1-¥
122 1

124 +

25 “R7"
126 PROMPT

o -
el *

[
M

128 -
129+LEL 85
136 "X

131 XE@ 11
132 RDH
133 “PHI"
134 XEQ 11
IS+LBL D
136 SF ai
137 XEQ B
138 ASIN
139 STO @3
148 RCL ©@
141 LASTH
142 RCL @2
143 *

144 -

145 RCL B
145 COS
147 -~
148 GTO
149+LBL
158 ui_,=u

]

= 5
=

151 ARCL X

External taper,
case 2

Input h, b, a
and T

Calculate x, ¢

External taper,
case 3

Input ri, ra2,
¢ and d

Calculate x, ¢

Display routine

152
153
154
155

AVIEW
STOF
RTH
-EHND.

60

70

80

90

00




"REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS STATUS ﬁ
00 | used 50 SIZE 005  TOT.REG.__41 __  USER MODE ’
used ENG FIX scl ON_X__OFF ____
used DEG _X RAD — GRAD —
used
used
o5 55 NIT FLAGS
# S/C SET INDICATES CLEAR INDICATES
01 C Case 3 Case 1
10 60
15 65
20 70

25 75 m

30 80
35 85
ASSIGNMENTS
FUNCTION KEY FUNCTION KEY
40 90

45 95
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POINTS OF TANGENCY WITH CIRCLES AND ARCS

This program will accurately locate points of tangency between straight
lines and arcs, between straight lines and a circle, and between two
circles and a straight line. All angular outputs are in decimal degrees.

A TR

Solutions for Finding Point of Tangency With an Arc:

Given: a and r, determine x and y

b = (a+1r)? - r? :
v o
1 = r = X = E s° y
sin 6 P 5 - - 9 l
6
X = r2
a+r ’ “'"
__br r ) T
y a+r
% Solution for Finding Points of Tangency with A Circle:

Given: b, ¢ and r, determine x; and y3

a=7b +c’-r

. 1
r
in 8 =
sin a-+r Yy
b I ;
tan o = —
c r
n 4
o~ ‘0
Y =90° -9 - a e - ° e
e =1 siny, then x3 = b + e
d =r cosy, theny1 =c¢c -4d




20

Solution for Finding Points of Tangency with

Two Circles:

Given: a, b, r; and r;, determine x;, y1, X2 and y2

c = a% + b?
tan 0 = b
a 6 + ¢"
- A- Y2 "2
Sin ¢ = BC—I-_L ”/ /
| E\ 8'¢ /”’ A" 1
- c-_”
X1 = r]_ Sin(e + ¢) Y‘ ', ,,//1,¢”" L—xz-u b
l \ (_’a"--: 0 1
y1 = r1 cos(8 + ¢) | .
x"
1
Xy = Ty sin(6 + ¢)
y2 =b + 13 cos (6 + ¢)

Reference: HP-67/97 "Geometry" Users' Library Solutions Book.

Example:

Find the point of tangency with an arc given:

Keystrokes:

[USER]

[XEQ] [ALPHA] SIZE [ALPHA] 007
[XEQ] [ALPHA] POINTS [ALPHA]
[A]

1.125 [R/S]

.75 [R/S]

(R/S]

[R/S]

[R/S]

a=1.125"" and r = .750"".

Display:

(set USER mode)

POINTS OF T.

a?

R?

X=0.3000

Y=0.6874

b=1.7185
THETA=23.5782 (degs)




User Instructions
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SIZE: 007
INSTRUCTIONS INPUT FUNCTION DISPLAY
Key in the program and set USER mode. [USER]
Initialize the program. [XEQ] POINTS POINTS OF T.
Determine the case from the drawings.
For the point of tangency with an arc: [A] a?
a [R/S] R?
r [R/S] X=(x)
[R/S] Y=(y)
(optional) {R/S] b=(b)
[R/S] THETA=(g)
For the point of tangency with a circle: [B] b?
b [R/S] c?
c [R/S] R?
T [R/S] X1=(x1)
[R/S] Yi=(y1)
(optional) [R/S] a=(a)
[R/S] THETA=(6)
[R/S] ALPHA=(0)
For the points of tangency with two
circles: (C] a?
a [R/S] b?
b [R/S] R2?
rs [R/S] R1?
r [R/S] X1=(x1)
[R/S] Y1=(y1)
[R/S] X2=(x2)
[R/S] Y2=(y2)
(optional) [R/S] c=(c)
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User Instructions

SIZE: 007

STEP

INSTRUCTIONS

INPUT

FUNCTION

DISPLAY ﬂ

[R/S]

THETA=(6)

[R/S]

PHI=(¢)




Program Listings
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i« BL ©“FOI
NTS "

62 "FOIHTES
oF T."

aZ AVIEW
a4 STOF
aS+LEBL R
EE‘ . a ? 1]

a7 PROMPT
az "Ep7-
A9 PROMPT
i SsTO 81
11 +

12 STO B8
13 =12

i4 RCL &1
15 HXT2

16 -

17 SGRT
18 3TO 8z
12 RCL &1
28 RCL B84
22 #*

27 LAST=
z4 RCL @1
25 *

‘-:-‘__.E‘ 2 ::_:: 1]

Z7 HE® 11
Z2 REDH

29 xa ‘.'.' (13

Za HKEGQ 11
21 RCL &z
3 2 . t‘ .

23 KER® 11
4 -

25 HSIN
36 "THETAH"
37 XKER 11
3g«LEL B
23 kb7

48 FROMFPT
41 STO @@
42 "c?*”
43 PROMPT
44 STO a1
45 R-F

46 “R7?
47 PROMPT
48 STO &4
4S9 -

Initialize

Tangency with

an arc

Input a, r

Calculate x, vy,

b, ©

Tangency with

a circle

Input b, ¢, r

S0
S1

53

sS4

55

SE

57

58

59

6 CHS

£1 RCL @@
62 RCL @1
(=Y

64 ATAN
£S5 STO @5
6o —

&7 RCL 94
65 P-R

£9 RCL 81
Te -

F1 CHS

T2 oMY
73 RCL @@
74+
TS
76 HER 11
77 RDN

7E tv1T
79 MER 11
@3 RCL @2
a1 “a-

£2 XE@ 11
23 RCL @3
84 “THETA"
25 MEQ 11
g6 REL @5
87 “"ALPHA"
s MER 11
£9eLEL C
9@ “a7"
91 PROMPT
32 STO @9
93 "b‘?n
94 PROMPT
95 STO 81
96 R-P

97 ST0 82
98 “R27?"
99 PROMPT
180 STQ B4

STO a2
LASTH®
LASTX
rRCL @2
+

HSIN
STO @3
29

Calculate x;,
Y1, &, 0, a

o - - — o — e e e

Tangency with
two circles
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Program Listings

181
1682
183
184
185
1686
187
1688
189
110
111
112
113
114
115
116
117
118
119
129
121

T
[y i

123
124
125
126
127
128
129
136
131
132
133
134
135
136
1327
128
139
1486
141
142

“R17"
PROMPT
STO 85

-
1=
ASIN
STO 63
RCL O1
RCL Q8

e

ATAHN
STO @8
+

STO B&
RCL B85
P-R
nLFY
SRS B
H“ER 11
HaEY
nrpin
XE:r 11
RCL A%
RCL B4
P-F
RCL 91
-+

KLY
"D e
XE& 11
HL2Y
L1} !.rﬁ?_nl
XEQ 1
RCL ©
ot
XE@ 11
RCL @@

b

“THETAH"

XE& 11
RCL 83
.'PHI LT

143«0LBL 11

144
145
146
147
148

1493

. '_.._: "
ARCL =
AVIEW
STOF
RTHN
-END.

Input a, b, ri,
I

Calculate x3,
Y, X2y Y25 C»

8, ¢

Display routine

50

51

60

70

80

90

00




T REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS STATUS
[ 00 used 50 size 007 _ TOT.REG._45 __  USER MODE
! used ENG FIX scl ON_X OFF ____
: used DEG _X _ RAD___ GRAD
‘ used
?; used
|05 used 55 INIT FLAGS
/ used # S/C SET INDICATES CLEAR INDICATES
gﬁi used
<
- [10 60
15 65
20 70
- 5
30 80
35 85
ASSIGNMENTS
FUNCTION KEY FUNCTION KEY
40 90
45 95
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LINE-LINE INTERSECTION

This program will calculate the point of intersection of two lines. For
each line the user specifies two points, or one point and the angle from
horizontal, or one point and the slope. Slope will be converted to angle
by the relation 6 = tan~!(slope). Given two points (x1,y1) and (%2,¥2)
on the line, the angle is:

6 = tan—l XZ__LXL

X2 — X1

(x,y) = Coordinates of point of intersection
(x1,y1) = Coordinates of point on line one
(%2,y2) = Coordinates of point on line two

81 = Angle from horizontal to line one
6, = Angle from horizontal to line two

X
(xz,y,)\—
( ) \(x.y)
‘hY\ 59,\

Equations:

_Xjtan0; - xptanfby +y; - vy
tanf; - tan@;

y =y + (x-x1)tan )

Reference: HP-67/97 "Geometry" Users' Library Solutions Book.




Example:

Find the point of intersection of two lines, one passing through (10,20)
(40,30), and the other through (-10,30) (50,10).

Keystrokes:

[USER]

[XEQ] [ALPHA] SIZE [ALPHA] 007
[XEQ] [ALPHA] LINE [ALPHA]
[A]

10 [R/S]

20 [R/S]

40 [R/S]

30 [R/S]

[A]

10 [CHS] [R/S]

30 [R/S]

50 [R/S]

10 [R/S]

[R/S]

Display:

(set USER mode)

LINE INTRSEC
X1 ?

Yl ?

X2 ?

Y2 ?

NEXT LINE ?
X1 ?

Y1 ?

X2 ?

Y2 ?
X=15.0000
Y=21.6667
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User Instruetions

Size: 007
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
1 |Key in th; program and set USER mode. [USER]
2 | Initialize the program. [XEQ] LINE LINE INTRSEC
LINE-LINE INTERSECTION:
3a | Input two points on line: [A] X1 ?
X1 [R/S] Yl ?
y1 [R/S] X2 ?
X2 [R/S] Y2 ?
y2 [R/S] NEXT LINE ?
3b |{ Or, input one point and the slope, m: [B] X 7
X [R/S] Y ?
y [R/S] M ?
m [R/S] NEXT LINE ?
3c | Or, input one point and the angle 6: [C] X?
x [R/S] Y ?
Yy [R/S] THETA ?
8 [R/S] NEXT LINE ?
3d | or, for the case where the second line is
vertical, input the x coordinate: X [D] Y=(y)
4 | Repeat step 3 for the second line.
5 | After the parameters for the second line
are input, the intersection coordinates X=(x)
are automatically displayed. [R/S] Y=(y)
6 | For a new case, go to step 2.




Program Listings

E
a2z
a3
a4
as

ac
a7

ag
18

12
13
14
z15)
15
ie
17
1=
aa
19
28

° :

22
23
24
25
26
27
22
29

31

33
34
3S

aa
i Z6
7 a7
] 28
29
oa
40
41
42

43
44

Al+LEL “LIH

CF @ao
1.88¢5
STO @6
“LINE IH

TRSEC™

AVIEW
STOP

a8+l BL O1

AVIEW
STOF

11«LEL A

“H1 P
PROMPT
STO IND

ISG @8
T
PROMPT
STG IND

E A
e e

PROMPT

MY
nYz 2
FROMPT

-

-
1-8

GTO a

38+«LEBL C

SF 84

IZz+LBL E

w7
PROMPT
STO IMD

ISG va
-s“.' ?"

PROMFT
STO IND

"M
FS? @8
“~THETR 7

PROMPT
FS?C 0a

Initialize

Input x1, y1
and X2, y2

Calculate 9

Input x, y and
slope or ©

45 TAH
46+l BL
47 1I5G
48 5TO
aa
49
NE 27*
568 I5G
51 GT0
sZ2+«LBL
53 RCL
S4 RCL
55 *
56 RCL
57 RCL
58 *
59 -
A RCL
&1 +
&2 RCL
&3 -
&4
&3
66
&7 -
68 . }\.: aa
69 XEQ
T8+ BL
71 RCL
72 -
72 RCL
74 *
7S RCL
TG +

? ? o '.I.P (1]
78«LEBL
TS k="
£2a

RCL
RCL

a
B
IND

“NEXT LI

an
a1
E

a1
a3

@34
B E‘

as

~

—

B3
g6

11
ai
a3

az

11

ARCL X

81 AVIEHNW

g2
83
g4

RTH

STaF

. END.

Calculate x, y

r— —————————— —

Display routine

00




"REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS STATUS k
00 | used 50 size Q07 TOT. REG. __ 32 USER MODE
used ENG FIX SCI ON _X__ OFF
used DEG X RAD . GRAD
used
used
05 [ used 55 INIT FLAGS
used # S/C SET INDICATES CLEAR INDICATES
used
10 60 i
15 65
20 70
25 75 M
30 80
35 85
ASSIGNMENTS
FUNCTION KEY FUNCTION KEY
40 - 90
45




3N

POINTS ON A STRAIGHT LINE

This program calculates. the coordinates of equidistant points on a straight
line.

Equations:

Point Py is calculated by

x; =x1 + (1 - 1)Hcos®

yi =y1+ (i - 1)HEsing, i =+%0, 1, 2, ...

where
Py = (x1,y1) (the starting point);
9 is the angle of the straight line with the x axis;

H is the distance between consecutive points in the
direction of the straight line.

b Y

Reference: HP-67/97 "Geometry' Users' Library Solutions Book.
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Example:

For the straight line designated by X;
P;{ for H =20 and i =1, 2, and 3.

Keystrokes:

[USER]
[XEQ] [ALPHA] SIZE [ALPHA] 005
[XEQ] [ALPHA] PLINE [ALPHA]

10 [R/S]

10 [R/S]

30 [CHS] [R/S]
20 [R/S]

1 [R/S]

[R/S]

[R/8] [R/S]
[R/S]

[R/8] [R/S]
[R/S]

10, Y; = 10, 8 = -30°, calculate

Display:

(set USER mode)

PTS. ON ST. L.
X1 ?

Y1 ?

THETA ?

H ?

I ?
X=10.0000
Y=10.0000
X=27.3205
Y=0.0000
X=44.6410
Y=-10.0000




User Instructions

SIZE: 005
0 STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
1 | Key in the program and set USER mode. [USER]
2 | Initialize the program. [XEQ] PLINE PTS. ON ST. L.
X1 ?
]
3 | Input P1, the angle of the line, and the X1 [R/S] Yl ?
l distance between points. v1 [R/S] THETA ?
9 [R/S] H?
H [R/S] 1?
4 | Calculate Pj. i [R/S] X=(x)
[R/S] Y=(y)
5a| To calculate a new P;, [R/S] I?
and go to step 4, or
5b | To calculate Pj41) [R/S] L7
W [R/S] X=(x)
[R/S] Y=(y)




Program Listings

Ba1eLBL "F
HE ~
az
5T.
a3
a4
% b
a5
a7’

"PTS.
L.ll
AVIEW
PSE
= B
PROMPT
STO @82
gg -¥1 7
89 PROMPT
18 STO 83
11 ~“THETAH

12 PROMPT
13 *“H 7"
14 PROMPT
15 P-R
1¢ STOQ
17 RDH
12 5T7T0 @at
19« BL A1
2@ --I ?ll
21 PROMPT
22 1
23 -
24 STOQO
29 RCL
zZ6 #*
27 RCL 8z
28 +

29 "AR"

Z6 XEQ 11
21 RCL 84
Z2 RCL 81
33 *
34 RCL
35 +
36 N

37 XEQ 11
28 RCL
32 2
48 +
41 GTO &ai
4zZ«+L BL 11
43 .l'_:.’
44 ARCL =
45 AYIEW
46 STOFP
47 RTH

48 .EMND.

ua

a4
an

LI

OH

Initialize

Input x1, Vi,

0, and H

Input I

Calculate x, y

Display routine

51

60

70

80

80

00




| REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS STATUS
hcos 50 size _005 TOT. REG. __19 USER MODE
hsin ENG FIX scl oN _X_OFF
X1 DEG _X RAD ___ GRAD
y1
i+l
5 33 NIT FLAGS
# SIC SET INDICATES CLEAR INDICATES
10 60
15 65
20 70
5 75
30 80
35 85
ASSIGNMENTS
FUNCTION KEY FUNCTION KEY
40 90
45 95

F
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GRID OF POINTS: CALCULATE ALL POINTS

This program calculates the X and Y coordinates of all the points on a grid
defined as follows:

a. First direction of a grid:

the angle, 61, with the positive X axis
the algebraic distance between each point, Hi, in this direction

the total number, Ni, of points (including the first one)

b. Second direction of the grid:

the angle, 62, with the positive X axis
the algebraic distance between two points, Hz, in that direction

the total number, N, of points (including the first one)
c. Starting point (noted 1) with coordinates X and Y.

The calculation is incremental from point 1 to point (N;,N2). For each
point we find:

A

The index i, the Xy and Yy coordinates

Y

| Ny =4
P

Reference: HP-67/97 "Geometry" Users' Library Solutions Book.




Example:
Find the grid points for:
61 = 0°, H; = 10,

62 = 90°, H, = 20,

Keystrokes:

[USER]
[XEQ] [ALPHA] SIZE [ALPHA] 010
[XEQ] [ALPHA] GRIDALL [ALPHA]

3 [R/S]
2 [R/S]
10 [R/S]
10 [R/S]
10 [R/S]
20 [R/S]
0 [R/S]
90 [R/S]
[R/S]
[R/S]
[R/S]

[R/S]
[R/S]
[R/S]

N2

3,

=2,

X, =10
Y, =10
Display:

GRID ALL PTS
N1 ?

N2 ?

X1 ?

Y1 ?

H1 ?

H2 ?

THETA 1 ?
THETA 2 ?
X1=10.0000
Y1=10.0000
X2=20.0000
Y2=10.0000
X6=30.0000
Y6=30.0000
END

(set USER mode)

37
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User Instructions

SIZE: (10
DISPLAY *\

STEP INSTRUCTIONS INPUT FUNCTION
1 | Key in the program and set USER mode. [USER]
2 | Initialize the program. [XEQ] GRIDALL |GRID ALL PTS
Nl ?
3 Input the number of points: N1 [R/S] N2 ?
N2 [R/S] X1 ?
the origin: X1 [R/S] Y1 ?
Y1 [R/S] H1 ?
grid increments: H1 [R/S] H2 ?
H2 [R/S] THETA 1 ?
and directions. 61 [R/S] THETA 2 ?
Calculate the coordinates of the grid 62 [R/S] X1=(x,)
points. [R/S] Y1=(y,) W
[R/S] XA)=Gx)
[R/S] Y([H1)=(yi)
[R/S] END
4 | For another case, go to step 2.




Program Listings

LA B S Y AN IR o )

o ) Gl Gl Wl G M

o R R

& BB
o= S

NN
N

5%
M

=

TGRI 48 STO B85S
49 GTO d
1 Initialize Se«LBL @1
STO a9 =1 i
CF 25 52 ST+ A9
"GRID HL 53 ISG 66
&- 54 GTO d
AYVIEW =S RCL @2
SE 0 oo 56 STO A6
"Ml TP 57 ISG 87
PROMPT s GTO d
1 Input N1, N2, 29 END
Y X1, X2, Hl, H2 66 AVYIEW
1 E3 ol 82 61 STOF
- ’ 62¢LBL o
STO 85 63 RCL 66
STO @3 &4 INT
N2 T 65 RCL B2
PROMP 6
i 67 RCL 94
- 68 RCL @7
1 EZ 69 INT
TE *
STO 87 =1 +
TRl P 72 RCL 88
PROMPT =3 +
STOQ Al 74 e
L S 75 X®EQ@ 12
PROMFT 76 RCL 03
STO 21 77 RCL 86
“H1 7T 78 INT
PROMPT -9
+ 8@ RCL 05
CH2 T 81 RCL ©7
PROMPT e2 INT
STO 04 83 *
“THETA 1 g4 +
Calculate AX's 8% RCL 81
PROMFT and AY's S5 +
LASTH a7 ey
P-R a8 XEGQ 12
STO Bz 89 GTO 91
RDH 9@eLBL 12
sTO 82 91 FIX @
"THETA = 92 ARCL ©9
93 n'__:u
PROMFT a4 FIxX 4
RCL @4 Qs ARCL ¥
P-R 96 RVIEMW
STQ B4 97 STOP
RIDH 98 RTHN

Loop control
routine

Calculate X, Y

Display routine




° REGISTERS, STATUS, FLAGS, ASSIGNMENTS

T

DATA REGISTERS STATUS

00 ] X1 50 size _010 TOT.REG. 37 USER MODE

Yl ENG FiX scCl ON_X OFF

AXy DEG X RAD . GRAD

AY,

AXo
05 | AY, 55 INIT FLAGS

1.00N;-1 # SIC SET INDICATES CLEAR INDICATES

1.00N,~1 29 | C |For proper display

.00N;-1 format

Counter
10 60
15 65
20 70
25 75 !
30 80
35 85

ASSIGNMENTS
FUNCTION KEY FUNCTION KEY

40 .90
45 95




]

W

4

GRID OF POINTS: CALCULATE DISCRETE POINTS

This program calculates the cartesian coordinates of specified points of a
grid defined as follows:

a. First direction:

the angle 61 (related to positive X axis)

the distance between each point, Hi, in this direction

b. Second direction:

the angle 6:

the distance H»

c. Starting point (origin of the grid), Xi:1 and Yi; .

Formulas:

Xij X1 + (3-1) AXy: + (i-1) AX»

Yij

Hi cos 63 #
Y A1

Y1 + (G-1) AYy + (i-1) AY»

where AXy

AY; = Hysin 61 ,
AX, = Hj cos 03
AY, = Hz2 sin 62

L
%@_

02

Reference: HP-67/97 "Geometry" Users' Library Solutions Book.
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Example:

”

For a grid with its origin at (1,1), H; = 2, H, = 3, 8; = 30, and 6, = 90°,
find the cartesian coordinates for the following grid coordinates: (1,1),

(2.5,4).

Keystrokes:

[USER]
[XEQ] [ALPHA] SIZE [ALPHA] 008
[XEQ] [ALPHA] GRIDISC [ALPHA]

1 [R/S]
1 [R/S]
2 [R/S]
3 [R/S]
30 [R/S]
90 [R/S]
1 [R/S]
1 [R/S]
[R/S]
[A]

2.5 [R/S]
4 [R/S]
[R/S]

Display:

(set USER mode)

GRID DIS. PTS.
X1 ?

Y1 ?

H1 ?

H2 ?

THETA 1 ?
THETA 2 ?

1?

J?

X=1.0000 m
Y=1.0000

1?

37

X=6.1962
Y=8.5000




User Instructions

SIZE: 008
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
1 | Key in the program and set USER mode. [USER]
2 | Initialize the program. [XEQ] GRIDISC |GRID DIS. PTS.
3 | Input grid parameters: X1 ?
X [R/S] Yl ?
Y1 [R/S] Hl ?
H, [R/S] H2 ?
H, [R/S] THETA 1 ?
61 [R/S] THETA 2 ?
62 [R/S] 1?
4 { Input i, j, and calculate grid X,y
coordinates. i [R/S] J?
J [R/S] X=(x)
[R/S] Y=(y)
5 For additional points on the grid: [A] I?
then go to step 4.
6 | For a new case, go to step 2.




Program Listings

Gl1eLBL

DISC™
“GRID DI

az
S.
az
a4
a5
a5
% g
ags
a9
ia
11
12
13
i4
15
16
17
l?u
1a
19
20
21
=2
23

24
e

25
26
27
28
29
38

PTS. ™

AYIEW
PSE
n:,<1 -'?--
PROMPT
STO Ba
"Yl "?ln
PROMPT
sTO a1
“H1 2"
PROMPT
+

“HZ2 7
PROMPT
STO a4
~THETA

PROMPT
LASTH
F-R

STO @2
RDM

STO @3
~THETA

PROMFT
RCL 84
FP-R
STO a4
RDH
STO &S5

31+LBL R

z2
33
34
s
26
37
38
29
46
41
4z
43
44
45
46
47

ar I?-n
PROMPT
1

STO B
(1] J? (1]
PROMPT
1

STO A7
RCL 9=z
*
RCL 24
RCL #8e
*
+

“GRI

fad

Initialize

Input X1, ¥2,
H1, H2, s

and calculate
fx's and 6y's

Input i, j and
calculate x, y

48
49
1)
S1
52
53
S 4
S5
56

o =
P

58
59
68
=1

RCL @
+

3z 8.5

REQ
RCL
RCL
#
RCL @
ECL
*»

+
RCL @1
+

e

IS5 e
=) (]

(k]
oin

&2+LEL 11

&3
4
&5
&G
&7
=323

L1 I__: L1}
ARCL
AYIEW
S5TOF
RETH
-EHD.

b e o o o ——

Display routine

4

80

90

00




| REGISTERS, STATUS, FLAGS, ASSIGNMENTS -

DATA REGISTERS STATUS
00 ] X1 50 size _008  TOT.REG. 27 USER MODE
Y, ENG FIX sCl ON_X OFF
AXy DEG _X  RAD —_ GRAD
AY,
AX,
051 AY, 55 INIT FLAGS
1-1 # SIC SET INDICATES CLEAR INDICATES
J-1
10 60
15 65
20 70
‘5 75
30 80
35 85
ASSIGNMENTS
FUNCTION KEY FUNCTION KEY
40 90
45 95

l




46

TANGENT CIRCLE TO TWO STRAIGHT LINES WITH A GIVEN RADIUS

This program calculates the X and Y coordinates of the centers of the four
circles with a given radius, R, which are tangent to two given lines.

0.

D, X

)»

\ ot

The straight lines are each defined by one point and an angle which follows
the convention below:

0 70 -180°

The straight lines are first shifted by R. The calculation is then one of
the intersection of two straight lines.

Formulas used:

(Y, - Y;) cos 83 cos B, + X;sin 6; cos 82 - Xpsin 6 cos 61
X = sin(6; - 02)

Y=Y + (X - X1) tan 61, |8] » 90°

Y =Y, + (X - Xz) tan 62, |6] < 90°

Reference: HP-67/97 "Geometry" Users' Library Solutions Book.




Example:
Find the tangent circle for:

D, = [10,20,30°]

D, = [-20,30,-60°] R

Executing the program four times will yield:

Above (A)

Below (B)
Left (L)

Right (R)

Keystrokes:

[XEQ] [ALPHA] SIZE [ALPHA] 009
[XEQ] [ALPHA] TANGENT [ALPHA]

10 [R/S]
A [R/S]
10 [R/S]
20 [R/S]
30 [R/S]
20 [CHS]
30 [R/s]
60 [CHS] [R/S]
[R/S]

[R/S]

X Y
-4.5096 | 23.1699
-11.8301 | -4.1506
-21.8301 | 13.1699
5.4904 5.8494

Display:

TANGENT CIRC.
R?

WHERE (L,R,A,B) ?

X?

Y?

THETA?

X?

Y?

THETA ?
X=-4.5096
Y=23.1699

10




User Instructions

SIZE: 009
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
1 | Key in the program.
2 Initialize the program. [XEQ] TANGENT TANGENT CIRC,
R?
WHERE
3 | Input R. R [R/S] (L,R,A,B)?
4 | Input position L = left; R = right;
A = above; B = below. pos [R/S] X?
5 | Imput Xy, Yi, 6. Xy [R/S] Y?
Y, [R/S] THETA ?
01 [R/S] X?
X2 [R/S] Y?
Y2 [R/S] THETA ?
02 [R/S] X=(x)
[R/S] Y=(¥)
6 | For another case, go to step 2.




Program Listings

49

ai1+LBL

GEHNT™

a2z
a3
a4
a5

a6

-F a1
CF aZ
CF 83
CF @4

“"TAMGENT

~TAH

CIrRC. "

ar RVYIEM
a8 PS3E

B? IIR'?II
i PROMPT
i1 STO @4a&
12 “"WHERE<L
R.A.B>?"
1Z RAOHN

14 PROMPT
1S5 RAOFF
16 AST k)
1? nnn

18 ASTO =
193 H=¥7?
28 SF B8Zz
21 I-Bn

22 A3TO X
23 B=%¥"7
24 SF a3
25 “L~-

26 ASTO =
27 #H=¥7?
28 SF a4
29«LBL 87
38 “X7"
21 PROMPT
32 =Y
33 PROMFT
34 "THETR 7

35 FROMPT
36 FS? 82
37 GTO
38 F57
39 GTO
48 FS57
41 GTO
42 ¥<87?
43 GTO B
44 GTO C
45«LBL D
46 XKL87
47 GTO C

fal

= CEm
£

b o e e -

Initialize

Input position

Input X, Y, ©

Set up
calculations

4g3eLBL B
49 RCL 82
58 GTO B81
SieLBL ©C
52 RCL @8
53 CHS
S4«LBL 91

55
S6
57
58
59
1295
&1
62
63
&4
&5
56
&7
&8
&9
7a

HLeY
FS?C a1l
GTO @2
STO 83
KL>Y
P-R
RLPY
RDHN

+

STO 82
RIDH
"W

STO P91
SF 81
GTO 87

7ieLBL 82

e
73
74
75
A
78
Fa
88
g1
ez
83
g4
85
86
v
88
89
an
91
a2z
a3
94
95
96
o7
Qg

STQ @6
KLY
P—-R
KLY
RDH

+

STO 85
RIDN
A §

STO ©4
RCL 9%
RCL @z

RCL 83
c0os
STo &7
*
rRCL
cos
STO
*#
RCL
RCL
*
RCL
SIH

an O 0
W = D,

@

Calculate X,
T

Calculate X,
Y

Calculate X




Program Listings

99 * o
160 +

i@l RCL 84
iz RCL @7
183 =

ia4 RCL @b
185 SIH
186 *

187 -~

188 RCL A3 =
182 RCL Q&

118 -

i1 SIH
112 ~

113 STO a7
114 =X~
115 ¥EQ 11
116 RCL 82
117 ABS
118 96

119 H>Y7? Calculate Y 70
126 GTO B3
121 RCL @av¥
i22 RCL 81
123 -

124 RCL 83
125 TAH
126 *

127 RCL @z
i22 GTO 84
129«LLBL 92 80
138 RCL @7
131 RCL 8B4
132 -

1323 RCL 8&
134 TAH
1325 *

1326 RCL @5
137«LEBL 84
138 +

139 ¥~ N T
146+0.BL 11
141 "F=~
142 ARCL = Display routine
143 RAVYIEW
144 STOP
145 RTHN
146 . EHND.

00




| REGISTERS, STATUS, FLAGS, ASSIGNMENTS ’

DATA REGISTERS STATUS

wf 50 sizE _009  TOT.REG. _44 _  USER MODE

X 1 ENG FIX scl ON__OFF X

’g 1 DEG X _ RAD GRAD

1

S FLAGS

02 # S/C SET INDICATES CLEAR INDICATES

cos 61, X 01 lst pass, input ¥ [2nd pass, inputX,,...

R, cos 83 02 circle above

03 circle below
10 60 04 circle left
15 65
20 70
05 75
30 80
35 85
ASSIGNMENTS
FUNCTION KEY FUNCTION KEY

40 90
45 95

\




52

DISTANCE BETWEEN LINES IN SPACE ”

Given two lines, each defined by two points, this program calculates the
shortest distance between the two lines. (This program was originally
written to determine the clearance between electrical distribution circuits
and guy wires or supporting structures).

The program takes lines defined by the two-point form,

X~ X3 Y- ¥ _.2 < 2
- =
x-x1 yl'-y1 z-2z1

changes them to the point-direction form,

X=-X3 _Yy-y1_2-=21
a b c

and the shortest distance (D) is calculated by:

X2 — X1 Y2 - Y1 22 - 21

a b c1
as bz C2
D= ¢ :
2 2 2
b ¢ c1 a1 a1 b
b2 c2 cy az az b2

Reference: Handbook of Tables for Mathematics, Third Edition, Samuel M.
Selby, Published by The Chemical Rubber Co., 1967, page 509.




Example:
Given two lines in three-dimensional space:

Line #1 defined by points (X1,Y1,Z1) = (30,14,10) and (X%,Y%2%) = (0,46,10);
Line #2 defined by points (X ,Y ,Z )= (124,50,-30) and (X%, Y%Z%) = (0,36,16).

Calculate the shortest distance between the two lines.

Keystrokes: Display:

[XEQ] [ALPHA] SIZE [ALPHA] 014

[XEQ] [ALPHA] DIST [ALPHA] DIST. B. LINES
X1 ?

30 [R/S] Y1 ?

14 [R/S] Z1 ?

10 [R/S] X1-PRIME ?

0 [R/S] Y1-PRIME ?

46 [R/S] Z1-PRIME ?

10 [R/S] X2 ?

124 [R/S] Y2 ?

50 [R/S] z2 ?

30 [CHS] [R/S] X2-PRIME ?

0 [R/S] Y2-PRIME ?

36 [R/S] Z2-PRIME ?

16 [R/S] D=2.5940




User Instructions

SIZE: 014
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY j\

1 | Key in the program.

2 Initialize the program. [XEQ] DIST DIST. B.LINES
3 | Input line parameters: X1 ?
Xy [R/S] Yl ?
V1 [R/S] z1 ?
z, [R/S] X1-PRIME ?
x [R/S] Y1-PRIME ?
v [R/S] Z1-PRIME ?
z) [R/S] X2 ?
Xy [R/S] Y2 ?
v, [R/S] z2 ?
Z, [R/S] X2-PRIME ?
x", [R/S] Y2—PRIME7“ |
v [R/S] Z2-PRIME ?
and calculate D. zh IR/S] D=(D) *

4 For a new case, go to step 2.

*Negative sign, if present, has no meaning.




Program Listings

B1+LBL "DIS ’ Ss@ RCL 13 %
T S1 RCL @5
az “DIsST. E 3 . 52 RCL 87
. LINES" Initialize 53 RCL 11 | moccen- _
93 AYIEMW o4 XEG 14
a4 2.2 5SS RCL 85
5 STO 90 e K12
ae i. a2 S7 RCL 8= Calculate D
67 STO @l 55 %12 ‘
| @g CF 29 sa + -
@9 FI1x B A — 6@ RCL 84 |
19« BL Bz 61 ¥12 }
11 =R" 62 + |
12 XEG 12 632 SQART |
13 "y~ Input data 64 1%
14 ®EQ 1= 65 RCL @8
13 "2 66 RCL 04
16 XEG@ 12 67 *
17 v 68 RCL @9
18 XEQ 13 69 RCL BS
t 19 ll‘.l.'ll ?B * ‘
: z@ WE® 13 21+ |
21 "2 72 RCL 10 |
v 22 ¥ER 13 737 RCL 832 |
O 23 I1SG 91 Sa
24 GTO @2 _ _ o5 4+
25 RCL @& [TTTTTTTTTS e *
26 ST— 11 77 FIX 4
27 RCL 09 8 D=~
2g &T7T— 12 Calculate aj, 79 ARCL =
29 RCL 1@ bi, ci, AX, AY, g8 AVIEW
Fa 57— 12 AZ 81 STOP |
31 RCL @z g2eLBL 13
32 ST- 6% 83 ARCL 061
33 ST- 85 84 “F-PRIME _
34 RCL B3 o Input prompting
35 ST- 8¢ 85 GTO 1S routine
36 ST- 89 g6eLBL 12
37 RCL @4 87 ARCL @1
38 ST"‘ ? 88 --'_ ?..
39 sT- 1@ | ____ ... g9+LBL 1S
4@ RCL 11 98 PROMPT
41 RCL @6 91 STO IND
42 RCL @3 Calculate an
43 RCL 12 (A-B), (B-C) 92 ISG 9@
44 KE@ 14 (C-A) 93 RTN -----
45 rRCL iz 94.LBL i4 o=
46 RCL @7 as =
47 RCL @& 96 STO IND Galeulate 2x2
48 RCL 13 a1
@ 49 XEQ 14 57 RDN




56

Program Listings

a8

99
ail
166
191
182

ST— IND
ISG 81
RTH
-EHI.

51

10

60

20

70

30

80

40

90

50

00




REGISTERS, STATUS, FLAGS, ASSIGNMENTS F

[
.— DATA REGISTERS STATUS
00 [ pointer 50 size 014  toT.REG._%4l ___  USER MODE
counter ENG FIX sci ON____OFF X
X1 DEG _X RAD GRAD
Yi, (A—B)
Z] (B_C)
05 X'l, ai, (C—A) 55 INIT FLAGS
y'1, b1 # SIC SET INDICATES CLEAR INDICATES
zh, C1 29 C |For proper display
X2, X2=X1 format
Y25 Y2—V1
10 Z2, 2221 60
X'Z’ az
Y'Z, b2
Z'z, Cc2
15 65
20 70
30 80
35 85
[
ASSIGNMENTS
FUNCTION KEY FUNCTION KEY
40 90
]
45 95
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Hewlett-Packard Software

In terms of power and flexibility, the problem-solving potential of the HP-41C programmable calculator is nearly

limitless. And in order to see the practical side of this potential, HP has different types of software to help save you

. time and programming effort. Every one of our software solutions has been carefully selected to effectively increase
your problem-solving potential. Chances are, we already have the solutions you're looking for.

Application Pacs

To increase the versatility of your HP-41C, HP has an extensive library of “Application Pacs”. These programs
transform your HP-41C into a specialized calculator in seconds. Included in these pacs are detailed manuals with
examples, minature plug-in Application Modules, and keyboard overlays. Every Application Pac has been designed
to extend the capabilities of the HP-41C.

You can choose from:

Aviation Structural Analysis Home Management
Clinical Lab Surveying Machine Design
Circuit Analysis Securities Navigation
Financial Decisions Statistics Real Estate
Mathematics Stress Analysis Thermal and Transport Science
Games

Users’ Library

The Users’ Library provides the best programs from contributors and makes them available to you. By sub-
scribing to the HP-41C Users’ Library you'll have at your fingertips literally hundreds of different programs from

. many different application areas.

* Users’ Library Solutions Books

Hewlett-Packard offers a wide selection of Solutions Books complete with user instructions, examples, and
listings. These solution books will complement our other software offerings and provide you with a valuable tool for
program solutions.

You can choose from:

Business Stat/Marketing/Sales Civil Engineering
Home Construction Estimating Heating, Ventilating & Air Conditioning
Lending, Saving and Leasing Mechanical Engineering
Real Estate Solar Engineering
Small Business Calendars
Geometry Cardiac/Pulmonary
High-Level Math Chemistry
Test Statistics Games
Antennas Optometry | (General)
Chemical Engineering Optometry Il (Contact Lens)
Control Systems Physics
Electrical Engineering Surveying

Fluid Dynamics and Hydraulics

* Some books require additional memory moduies to accomodate all programs.




GEOMETRY

SINE PLATE SOLUTIONS

V NOTCHES AND LONG RADII

INTERNAL AND EXTERNAL TAPERS

POINTS OF TANGENCY WITH CIRCLES AND ARCS

LINE-LINE INTERSECTION

POINTS ON A STRAIGHT LINE

GRID OF POINTS: CALCULATE ALL POINTS

GRID OF POINTS: CALCULATE DISCRETE POINTS

TANGENT CIRCLE TO TWO STRAIGHT LINES WITH A GIVEN RADIUS
DISTANCE BETWEEN LINES IN SPACE

(ﬁﬁ HEWLETT

PACKARD
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