


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. Atthe end of each program listing is a listing of status information required to properly execute that program. Included 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.

2. Set the HP-41C to PRGM mode (press the key) and press EB(GT9) (5] (2] to prepare the calculator for the new
program.

3. 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 themin, simply press , key in the characters, then press again. So " 3AMPLE " would
be keyed in as (ALPRA)"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 =].
. The printer indication of the multiply sign is % . When you see % in the program listing, press .
e. Thelcharacter in the program listing is an indication of the function. When you see |, press il in
ALPHA mode (press il 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 fy a two-digit number)

X,Y,Z, T, orL (a STACK address: (<] followed by X, Y, Z, T, or L)
IND X, Y, Z, T or L (INDIRECT stack: (] followed by X, Y, Z, T, or L)

Indirect addresses are specified by pressing @ ond 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 @) andX, Y,Z T, orlL.

Printer Listing Keystrokes Display
@1+LBL "SAM @ (teL) (ALPHA] SAMPLE 01 LBL" SAMPLE
P THIS 15 THIS IS A 02" THIS IS A
A~ (atpra ) (@l (APPEND] SAMPLE 03" +- SAMPLE
83 "FSAMPLE @8 AviEW 04 AVIEW
84 AVIEHW 6 056
85 6
86 ENTERT (ENTERY) 06 ENTER /
ar -2 2 |CHS 07 -2
o8 @ (=] 08 /
o Deo IND (xeq) (ALPHA) ABS 09 ABS
Lo apae GO L 10 STO IND L
11 ReL o3 R3= @l (&Rc) 03 11'R3=
13 AYIEMW B (aview] 12 ARCL 03
14 RTH 13 AVIEW

14 RTN
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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.
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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 calculated.
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This program, used with commonly available dowel pins,
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position and angle of both external and internal tapers.
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This program will accurately locate points of tangency
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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 '« 4 + & & 4 s + & s « « + + 52

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).



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?

b2 + c? - a®

bcos (o + 6)
bsin (a + 6)

X

y

Solution for Finding the Location and Angle of
an Inclined Hole: ,

Given: a, b, r1, and d,, determine 6 and x |
WAN

2r; + d 7 .,—b "
sin 6 = =+ ——2 ;oA vd +b.)
a; — by r.cotf ?

x = %(ay + b1) + r1 cotb V)

Interchangeable Solutions for Work with a Sine Bar:

Given: e and k, determine a

sin a =

=l

le—— & ——

Wiz

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



Example:

1.630""'
.260"!

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]

ra

dz

.200""'
.4375"!

Display:

(set USER mode)

SINE PLATE
R1 ?

d2 ?

a?

b?
THETA=59.7007
X=1.0619



User Instructions

SIZE: 003
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
1 |Key in the program and set USER mode. [USER]
2 | Initialize the program. [XEQ] SINP SINE PLATE
3 | To solve for the coordinates of a point: [A] a?
Input a a [R/S] b?
b b [R/S] a?
d d [R/S] e?
and e. e [R/S] X=(x)
[R/S] Y=(y)
4 | To sol?e for the location and angle of an
inclined hole. [B] R1 ?
Input r; Ty [R/S] d2 ?
ds d, [R/S] a?
a a [R/S] b?
and b. b [R/S] THETA=(6)
[R/S] X=(x)
5 | To solve for angles with a sine bar: [C] e?
Input e e [R/S] K?
and K. K [R/S] ALPHA=(a)
6 | To solve for heights (of blocks) with a
sine bar: [D] K?
Input K K [R/S] ALPHA?
and a. o [R/S] e=(e)




Program Listings

P

Gz S IHE FL
RTE "

g3 AYIEH
a4 STOPF
as+LBL A
as a7
a7y PROMFT
as =12

B3 | R
ia PROMPT
11 STO o5
iz =tz

132 -

14 47~
15 FPROMPT
1 2"
iv FROMFT
12 HL2Y
i3 E-F

zZa =STO &1
Z1 H4>Y
2z STO @z
23 RIH

z4 HTZ2

5 -

=& CHZ

27 RCL Ba
=g -

=9 RCL @i
2a -

Z1 =

2 -

Z3 RACO:s
24 RECL @8z
25 +

Z& RCL Qg
27 FP-R

33 2 :Jf: »z

29 HEG 11
48 RIH

Ju
[y

vl
4z XEG@ 11
4Z+LEBL B

44 "R1 7~
45 PROMFT
46 STO @@
a7 2

45 *

49 vd2 7~

Bl+«LBL *SIH

Initialize

Input a, b, d,
and e

Calculate x,y

Input r;, do,
a, b

Calculate 6, x

l__,

t,

o

00 = T U P e 0000 00 =) T 0N

e I R T L R P I

8 =*

71 RBRCL &1
F==

73 -

74 +

S o ovHET

e REG 11
rr#lLBL ©
72 FEOMFPT
g6 "E7?”
21 PROMPT
gz -~

83 HESIH
84 =“ALFHAE"
8% XEG 11
g6+l BEL I
g7 “K?-
88 FROMFT
89 “ALPHAT"
S8 FPEOMPT
21 SIN

2 *

QZ e
S4+LBL 11
a5 “p=-
9& ARCL =
7 AVIEN
98 STOF
SS9 RTH
1@@ !EHD'

PROMPT
+ .
l-‘a‘?Ilt

FROMPT
ECL &&

=70 &3
" h-’? 1)
FROMET
RCL B8G6
+

ST+ @1l
RS IH
“THETE*"~
HEGZ 11
TAH
1.4

RCL 8a

Input a, k

Calculate e

Display routine




REGISTERS, STATUS, FLAGS, ASSIGNMENTS 5

DATA REGISTERS STATUS
00| b or 1y 50 SIZE _003  TOT. REG. _29 USER MODE
c or a;j, a3 + by ENG FIX —— SCI ON _X__OFF
8 DEG X RAD —_ GRAD
05 55 NIT FLAGS
# S/C SET INDICATES CLEAR INDICATES
10 60
15 65
20 70
25 75
30 80
35 85
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, ¥, o and B

_ b1 - a;
tan ¢ a1 = o b
A
0,0 =_dl - Ci \a
1¥2 cos ¢ b,\
r
2| e,
sinf = Iz — nn
A
0102 \ r %\ I~ o
/ \ ¢ \\
00, = Xi
00, = sin 6 N A\ "
01 ~
x = a3 - 00; sin ¢ 9
[ 0 g
y =c1 - 001 cos ¢ €1 g
o
a=90°+¢ - 8 y T
B=290°-¢ -6 l
Given: L, r and h, determine R:
/R R+h—r

R+1)2 = ®R+h-1?+ @)L

Re_L” _h
8(2r - h) 2

Given L, r and h , determine R:

R-1)2=(R-hs +1) + (%L)2

; |
L2 h; y [

R Em - T2 et

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



Example 1:

For Long Radius (concave arc)

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""
1.750""

(e]
1]

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""

ry

r2

Display:

(set USER mode)

V NOTCHES, L.R.
L?

R?

H?

R=2.8062

2.800"!"
.4375"!
.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 r» r, [R/S] R1?
T I [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)
a [R/S] ALPHA= (o)
and 8. [R/S] BETA=(R)
4 | To solve for long radii:
4a | (concave radius) [C] L?
Input L L [R/S] R?
r r [R/S] H?
h and calculate R. h [R/S] R=(R)
4b | (convex radius) [B] L?
Input L L [R/S] R?
r r [R/S] H?
h and calculate R h [R/S] R=(R)




Program Listings

T

E

G1+«LBL “VHD
CH »e

az CF a8

a3z v HOTCH

=, L.E."
a4 AWIEHW
g5 STOP
Ge+LBL C
@7 SF ag
Aag+LEBL E
B? llL"?nx
i@ PROMPT
11 HTZ

iz "R?"
1Z PROMPT
14 2

15 #

1& FS57 g8
17 CHE=

ig =HE"-
19 PROMFT
o@ FS7?C ag
i CHS

22 STO B4
=4 &

25 #

26

27 RCL &g
29 -

za -

1 "R"
=Z2«+LBL 11
1‘3 =

35 AVIEW
26 STOF
37 RTH
IgeLBL A
9 "R27"
40 PROMPT
41 STO @6
42 "Ri17?"
432 PROMPT
44 STO 81
45 -

46 ua-’::xlt
47 PROMPT
48 LASTH
49 -

Initialize

Input L, r, h

Calculate R

Input a, b, c,
d, r1, and r»

[ory

&6

N SR RN Tl S B R I B R R A I O S AN A

D WD LD L0 D D D D D 0D 0000 0000 00 00 00 00 0D g s = ) ) =)l T T

o RN

STO g2
(13 b-? az

PROMFT
RCL ©&
s c- -':'_\ e
PROMPT
RCL @1
STO @3
s d-? e
PROMPT
RCL @8
STO as
ATAN
STO @4
CLX
RCL @5
CHS
RCL 84
Cos
RCL 86
RCL 21
1.3
ASIHM
STO @5
RCL @4
RCL @l
LASTH
F-R
ST- 83
RIDM
ST- @z
RCL @<
96

RCL 85
4

LASTH
RCL 94
RCL @z

Calculate x, y,
a, B

Display results
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Program Listings

181 XEZ 11 51

igz %"

183 RCL 2=

igd4 HE@ 11

165 “ALFHA"

186 ECL 7T

187 =S 11

iBgge "BETH"®

189 ECL T

118 XE& 11 0

111 .EHI.
20 70
30 80
40 90
50 00




REGISTERS, STATUS, FLAGS, ASSIGNMENTS

r DATA REGISTERS STATUS
0] r,orth 50 SiZzE _006 . TOT.REG. 33 USER MODE
Ty ENG FIX —— SCI ON _X__OFF
a;, X DEG _X _ RAD_—_ GRAD
C1 9 Y
0
05| cy —dy, 0 55 INIT FLAGS
# S/C SET INDICATES CLEAR INDICATES
00 Concave arc Convex arc
10 60
15 65
20 70
25 75
30 80
35 85
ASSIGNMENTS
FUNCTION KEY FUNCTION KEY
40 90
45 95
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INTERNAL AND EXTERNAL TAPERS

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 = 2c(r; + ry) - c?

D2 = 2d(r; + r,) - d2
tan ¢ = D ; ¢

206 =90° + ¢

Ry =C+ r; cotb

LLLLLL LLL

— Loose support for
'1 cot 0 c upper balls
R, —
External Taper Case #1:
Given: a, b, r; and r;, determine x and ¢
Yo — r b
tan 6 = 22 ~ t1
b1 - az __t;1
e———o 8
¢ = 900 -2 0 — 8,4
1= "2
X = a3 — ry cotb )
1A "
I7T77777837777. 7777 r’ TI777 77777777
r,cotd




External Taper Case

#2:

Given a, b, r and h, determine x and ¢

tan 26

External Taper Case

Given ¢, d, r:1

h
b - a

1]

90 - 26

a-1r-rcotb

#3:

and ry, determine x and ¢

. Yo — Iy
sin = =
¢ d]_-Cl
ri
X = - ¢c1 tan
cos ¢ 1 ¢

- 2als )

ri

TIIITARATT7TA77777y77

V27777 TTTT

e

:a r
. \ 1
[4
c, -t sin¢‘ 1
1 1) 1
LLALLL LL X e X RL AL

X

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

Example:

Internal Taper: Given b

Keystrokes:

[USER]

=1.150""' ry =
= 1.050" Yo =
= .800""'

[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]

.21875""!
.34375""

Display:

ley= 1y sin ®)tan @

(set USER mode)

IN. .EX. TAPERS
R1?

R2?

c?

d?

b?

C=0.2806

D=0.5099
PHI=11.2753 (degs)
R1=0.4601

13
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User Instructions

SIZE: Qo5
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?
ry [R/S] R2?
T [R/S] c?
c [R/S] d?
d [R/S] b?
b [R/S] C=(c)
[R/S] D=(d)
[R/S] PHI=(¢)
[R/S] R1=(R1)
5 For an external taper, case 1: [B] R1?
ry [R/S] R27?
r [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=(¢)
7 For an external taper, case 3: [D] R1?
ra [R/S] R2?
r, [R/S] c?




User Instructions
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Size: 005
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
c [R/S] a?
d [R/S] X=(x)
[R/S] PHI=(¢)




Program Listings

Gi+LEL ~TAF S8 RCL 84
EE:S 23 51 zs I‘ll

Bz CF 21 Initialize Sz HEG@ 11

Az “IH. -EXx. =32 ECL a2

TAFERS " 54 “"FHI-

a4 AYIEW 55 HE@ 11

25 STOF L e 56 RECL @z

ge«LBL A S7Y RCL Qg

arv "RE17- 58 +

a8 PROMPT 59 "Ei-

a9 ST0 Ga ed HEW 1% | _____
ig “R2%" cl+lLEL E

11 FPROMPT sz “Ri?-

1=z + Internal taper &Z PROMPT

13 Z &4 ST Ga:

14 = Input ri, ¥o, &5 "R2T- External taper
15 STO @i c, d and b &6 FPREOMPT case 1
ie o7 &7 ST0O @1

17 PROMPT Calculate C, &8 - Input r1, rs,
18 = D, ¢, Rl &9 g7 .a and b
19 LASTH Y8 Fs57 41 '

=8 Xtz ¥l omewe Calculate x, ¢
zZ1 - 72 FEOMFT

22 S8RT 73 RECL Q@

Z3 5T az ¥4 -

Zz4 RCL B81 7S STO @z

25 ~d7” TE "kBFC

Z& PROMFT 77 Fg7 @i

7 * g8 tdT-

Z8 LASTE TS PROMPT

=2 =H5TZ2 g8 ECL &1

3a - 21 -

21 SeRT 22 -

Z2 5TO 64 23 -

Z3 RCL 8=z 84 FES7C &1

=3 - 25 ETH

23 "bwe 86 ATAH

26 PROMFT o7 STO 63

327 & 28 LAST:

F2 ATAH 89 1=

2% 570 a3 2@ RCL Qg

48 35 21 #

41 + Q2 RFCL @z

1z Z 93 -

43 - 94 CHS

44 THH 25 34

45 1-4H & RCL B3

46 5T+ Q@ o7 Z

7 RCL 8z ag

48 == as -

49 HE& 11 188 =<>Y




Program Listings

17

i1 GTO &85
1B¢*LEL I
i@3 “~HT*™
184 PROMPT
igs b7
16e PROMFPT
16? lla'?l s
i@2 FPROMPT
i@2 STO 28

[y
[y
ot

-~
-

aTan
=To @i
CHS

aa

+

RCL 9@
RCL @1
TEH
1.3

1

+

F:"-\ 1]
PROMET
3

*LEL 685
<EG@ 11
1 Z F:‘:DH
1322 =“PHI"
134 HeEQ 11
135«LEL D
126 SF ail
137 RER B
128 ASIH
19 STO 83
148 RCL B8
141 LAST=H
142 RCL 82

AR ENVEEOENENER VRN VRl ol el

*MwwHHMrAHHwHHHHMHHMHM
l-"'lIl VRt I I O S I I Y B Y R S | Y O Y IR

143 *

144 -

145 RCL B3
145 COS
147

142 GTO BS
149+LBL 11
156 “F="

151 RRCL

External taper,
case 2

Input h, b, a
and r

Calculate x, ¢

External taper,
case 3

Input r1, r2,
c and d

Calculate x, ¢

Display routine

152
153
154
155

AVIEK
STOF
RTH
- ENHD.

60

70

80

90

00




i REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS STATUS
00 | used 50 SIze 005 TOT.REG._ 41 USER MODE
used ENG FIX SCI ON _X__OFF
used DEG _X RAD ___ GRAD
used
used
05 55 INIT FLAGS
# S/C SET INDICATES CLEAR INDICATES
01 C Case 3 Case 1
10 60
15 65
20 70
25 75
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.

Solutions for Finding Point of Tangency With an Arc:
Given: a and r, determine x and y

-b2

(a+1)? -1r? z

)
r 90

sin © =-% =

RIS

a

o
[a]
(=<
t
(==}
bg———<

2}

X
| ]
[
o
S +
al
-
®
i
x

[
+
o]

Solution for Finding Points of Tangency with A Circle:

Given: b, c and r, determine x; and yi

a=1Y bz + c2 -

"1 AF
T
sin 0 =
mn at+r
[
tan o _b
c
o o
Yy =9° -9 -oa b —] b tt-o
e =r siny, then x1 =b + e
d =r cosy, thenyy =c - d
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Solution for Finding Points of Tangency with

Two Circles:

Given: a, b, r1 and r,, determine x;, Y1, X2 and y,

c = a% + p?

b
tan 6 = —

a 9 + oM

ro — ry 4~ 2 '
(&4 _-
’/

N0+ ’Er c —’_,a— T
X1 = Iray Sin(e + ¢) Y, 3 ,/’3_,"” n—xz- b
4 z==-"378 )

y1 = ry cos(6 + $)

X2 = ry sin(8 + ¢)

Va2 b+ r; 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""

Display:

and r = .750"''".

(set USER mode)

POINTS OF T.
a?

R?

X=0.3000
Y=0.6874
b=1.7185
THETA=23.5782

(degs)




User Instructions

21

SIZE: 007
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
1 | Key in the program and set USER mode. [USER]
2 | Initialize the program. [XEQ] POINTS POINTS OF T.
3 | Determine the case from the drawings.
4 | 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=(p)
5 For the point of tangency with a circle: [B] b?
b [R/S] c?
c [R/S] R?
r [R/S] X1=(x1)
[R/S] Y1=(y1)
(optional) [R/S] a=(a)
[R/S] THETA=(6)
[R/S] ALPHA=(a)
6 For the points of tangency with two
circles: (C] a?
a [R/S] b?
b [R/S] R2?
T2 [R/S] R1?
r; [R/S] X1=(x1)
[R/S] Yi=(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
[R/S] THETA=(0)
[R/S] PHI=(¢)




Program Listings
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Gisl 5L ©“FOI
HTES"

B2 "FPOIMTS
aF 7.7

azZ AYIEW
g4 STOF
aS+«LBL B
EE‘ . a?“

67 PROMPT
Gg "RTC

a9 PROMPT
ig STO &1
i1 +

1z 3TO B8
13 =12

14 RCL &1
15 Xtz

17 SERT
STO &2
RCL &1
ECL Q6
*
LAST=
RCL @il
+

HER@ 11
EDH
= ‘-‘-" s
HEGZ 11
ECL &2
a2 t‘ =
“ER® 11

ASIN
“~THETA"
XER 11
38+LEL

32 b7
4@ PROMPT
41 STO B8
42 "c7?"
43 PROMFT
44 STO B1
45 R-F

46 “R7™
47 PROMPT
48 STO @4
45 -

SIS IR T VS S PN O G SN O N G R O I R
=T N A el P e 3D O ) T L R ) T e (20 0

Initialize

Tangency with

an arc

Input a, r

Calculate x, y,

b, ©

Tangency with

a circle

Input b, ¢, T

55

i

xR B o B (R T B B BN RV Bt Bl et M w R S I o e T x U e AT LT I )
oV RN B B e R IRV SO Y W R RN Il e L) B AV I B Y (R Rt I L

p
i

s

STO 492
LAST=
LAST=
RCL 82
+

~
-~

HSIN
STO @3
=g

CHES
RCL @8
RCL 81

ATAHX
STO a5

RCL @4
PR
RCL @1

CHS
MY
RCL @@
-+

e :H: 1 .
RE@ 11
RDN

(1] '.l" 1 s
KER@ 11
RCL @z
.o
XE@ 11
RCL @2

“THETA"

YE 11
REL 85

~ALPHA "

=ER 11

&9«LBL C

g8
31
32
o3
94
a5
6
37
g
Q9
1806

.
PROMPT
STO @0
. b’? e
FPROMFT
STO A1
E-P
ETD 82
e RE? e
PROMFT
STO @4

Calculate x3,
Y1, a, e’ o

Tangency with
two circles
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Program Listings

T W )
Pk ok ok ok ok ook

124
125
126
127
128
129
1346
131
132
123
124
135
136
137
1328
139
148
141
142

"R17 "
PROMPT
STO @5

-
1=
ASIH
5TO 83
RCL B1
RCL 4B
-

ATAHN
STO Ba
+

STO B&
RCL 825
| el 4
ndFyY
":;“::1 1]
HAER 11
HLEY
g
“EQ 11
FECL @&
RCL B4
P—-F
RCL @i
+

2LY

wr LS T e
s

~»EG 11

[ ¥ "\ L
r"-":. P |

(1] !.l! 2 (1]
HnEGQ 11
RCL 92

L
“E&@ 11
RCL GG

“THETR"

~EG 11
RCL 9232
..PHI "

i43«+LBL 11

144
145
146
147
148
149

as |_= L1}
ARCL
AYIEW
STOP
RTH
.END.

Input a, b, ri,
r;

Calculate x3,
Vi X2s Y25 Cy

6, ¢

Display routine

50

51

60

70

80

90

00




REGISTERS, STATUS, FLAGS, ASSIGNMENTS

r 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
used
10 60
15 65
20 70
25 75
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,y2)
on the line, the angle is:

0 = tan~1 X2 - Y1

X2 = X1

(x,y) = Coordinates of point of intersection
(x1,y1) = Coordinates of point on line one
(x2,y2) = Coordinates of point on line two

01 = Angle from horizontal to line one
02 = Angle from horizontal to line two

hotl

(x,,Y,)

( ) :\(X.y)
xlvyl G'\

Equations:

Xitan 6 - xptan 6, +y, - y;
tan6; - tan6,

x=

y =y1 + (X - x1)tan6;

Reference: HP-67/97 "Geometry" Users' Library Solutions Book.
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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: Display:
[USER] (set USER mode)
[XEQ] [ALPHA] SIZE [ALPHA] 007

[XEQ] [ALPHA] LINE [ALPHA] LINE INTRSEC
[A] X1 ?

10 [R/S] Y1 ?

20 [R/S] X2 ?

40 [R/S] Y2 ?

30 [R/S] NEXT LINE ?
[A] X1 ?

10 [cHS] [R/S] Y1 ?

30 [R/S] X2 ?

50 [R/S] Y2 ?

10 [R/S] X=15.0000

[R/S] Y=21.6667
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User Instructions

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] Y1l ?
y1 [R/S] X2 ?
Xo [R/S] Y2 ?
y2 [R/S] NEXT LINE ?
3b | Or, input one point and the slope, m: [B] X ?
X [R/S] Y ?
y [R/S] M ?
m [R/S] NEXT LINE ?
3c | Or, input one point and the angle 0: [C] X ?
X [R/S] Y ?
y [R/S] THETA ?
0 [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
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G@l+LEL ~LIH

G2
63
a4
as

CF e
i.88c
STO 84
L INE IH

TRSEC™

a6 AVIEW
a7 STOF
A+l BL 81
B9 AYIEH
i =STOF
11+LEL H
12 -Hi1 7
1Z PROMPT
i4 STO IHD

5 15)

ISG ao
=51 7
PROMFPT
STG IHD

15
ie
17
1=

ae

19 =<
z8a " =X
21 PR
2 -

23 HIFY

zZ4 ¥z 7
25 FPROMFT

2 1-%

Z9 GTO a
s« BL C
21 SF gg
=Zz2+LBL E
33 as ::,i -‘:3- s
24 FROMPT
25 STO IHD
aa

26 ISG 88
=F =y 7
X8 PROMFT
329 STO IHD
aa
48
41
42

RO
3 =)

L1l t.“ -":} e
FS? Gg
“THETR *

PROMPT
FS?C 8a

43
44

Initialize

Input xi1, y1
and x2, y2

Calculate ©

Input x, y and
slope or 6

45 TAH
46+LBL
47 1ISG
48 STO
aa
49
ME 7
58 15G
S1 GTO
S2eLBL
53 RCL
54 RCL
S5 %
S6 RCL
57 RCL
S8 *
59 -
68 RCL
61 +
62 RCL
63
64
65
66
67 -
68 "X~
69 HEQ
7@+LEL
71 RCL
-
73 RCL
74 *
75 RCL
7E +

"?? L1 '.l.‘ e
78+LBL
?9 L1 '__: L1
ea
81
g2
83
84

RCL
RCL

RTH

3
g8

IND

"NE=T

aa
a1
E

a1
az

a4
@ El

11

ARCL X
AVIEW
STOF

- END-

LI

Calculate x, y

Display routine

00




"REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS STATUS
00 used 50 SIzZE _007 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
15 65
20 70
25 75
30 80
35 85
ASSIGNMENTS
FUNCTION KEY FUNCTION KEY
40 - 90
45 95
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POINTS ON A STRAIGHT LINE

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

Equations:

Point P; is calculated by

X{ =x1 + (1 - 1)Hcos 6

yi=yl+(i—1)HSine, i=t0’ ls 29 s

where
P; = (X1,y1) (the starting point);
8 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.

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

For the straight line designated by X;
P;j 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/S] [R/S]
[R/S]

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

10, ¥Y; = 10, 6 = -30°, calculate

Display:

(set USER mode)

PTS. ON ST. L.
X1 ?

Y1l ?

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
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] Y1l ?
distance between points. y1 [R/S] THETA ?
6 [R/S] H?
H [R/S] 17
4 | Calculate Pj. i [R/S] X=(x)
[R/S] Y=(y)
5a| To calculate a new Pj, [R/S] I2?
and go to step 4, or
5b | To calculate P(i{41) [R/S] 1°?
[R/S] X=(x)
[R/S] Y=(y)
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Program

Listings

gl+LBL "F

HE ™
862
=T
a3z
a4
8%
66
ar
as
89
i@
i1

P b b b
[ B R Y Y 5

[y
=)

1e

“"PTS.
L-ll
AVIEHW
SE
ll:.g:}. ‘?ll
FROMPT
STO az
“¥i 7"
PROMFT
STO a3
“THETAH

PROMPT
uH ?u
FROMPT
F-R
STO @ea
RIDH
5TO @1

19«LEBL @1

28
=1
22
=3
Z4
=5
6
27
=8
Z9
a8
21
22
323
34
35
26
37
38
39
48
41

(T} I ? as
PROMPT
1

STO @4
RCL @@
.

RCL B2
+

s :H: 1)
HEG 11
RCL 84
RCL B1
Ty

RCL 83
+

2 ’.‘.' a
RE@ 11
RCL @4
z

+

GTO &1

4z« EBEL 11

43
44
45
46
47
48

s !_:tr
ARECL =
AV IEW
STOF
RTH

- ENMD.

LI

aH

Initialize

Input x1, y1,

6, and H

Input I

Calculate x, y

Display routine

51

60

70

80

90

00




REGISTERS, STATUS, FLAGS, ASSIGNMENTS "~

r

DATA REGISTERS STATUS
00 | hcos 50 size _905 _ TOT. REG. 19 USER MODE
hsin ENG FIX scCl oN _X_OFF
X1 DEG _X RAD ___ GRAD
Y1
i+1
05 55 NIT FLAGS
# SIC SET INDICATES CLEAR INDICATES
10 60
15 65
20 70
25 75
30 80
35 85
ASSIGNMENTS
FUNCTION KEY FUNCTION KEY
40 90
45 95
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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, 01, with the positive X axis
the algebraic distance between each point, Hi, in this direction

the total number, N1, 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, Hy, in that direction

the total number, Nz, 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;,N,). For each
point we find:

A

The index i, the X5 and Y; coordinates

Y

P

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




Example:

Find the grid points for:

I

el = 00’ Hl 10,

82 = 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]

Na

N2

X; =10
Y, =10
Display:

(set USER mode)

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

37
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User Instructions

SIZE: (10
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
1 Key in the program and set USER mode. [USER]
2 Initialize the program. [XEQ] GRIDALL GRID ALL PTS
N1 ?
3 | Input the number of points: N1 [R/S] N2 ?

N2 [R/S] X1 ?
the origin: X1 [R/S] Y1l ?

Y1 [R/S] H1 ?
grid increments: H1 [R/S] H2 ?

H2 [R/S] THETA 1 ?
and directions. 01 [R/S] THETA 2 ?
Calculate the coordinates of the grid 62 [R/S] X1=(x4)
points. [R/S] Y1=(y,)

[R/S] X(1)=(x;)
[R/S] Y(E)=(y)
[R/S] END

4 | For another case, go to step 2.




Program Listings
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gz 1
BZ ETO 2%
g4 CF =22

85 "GRID AL

L FPTE"

g&c AVIEW
B7 FSE

ag HiI T
6% FROMPT
ia 1

1i -

12 1 EZ
13 -
14 STO de
is STO &g

16 M2 =
17 PROMP
18 1

19 -

z6 1 EZ
21 -

2z STO &7
23 W1 2

Zz4 PROMPT
25 STO g
wz l_|,l 1 *_:‘b 11
FROMFT
STO 21
[T} H i -':} ELl
PROMPT
+

“H2 7
FPROMPT
STO 94
~THETH

L I RN I VN o R e R

NJLOY IV RN I 8 I I G N R

ROMET

tel (o] Cof L e
xR

42 PROMPT
44 RCL @4
45 P-R
46 STO @4
47 RDH

ke

[

Initialize

Input N1, N2,
X1, X2, Hl, H2
o1, 62

Calculate AX's
and AY's

N

48 STO
49 GTO
SaeLEL
=1 1
52 ST+
53 ISG
54 GTO
=5 RCL
56 S5TO
57 ISG
=S8 GTO
59 “EHD*™
68 AVIEW
61 STOF
&zZ+LEL
63 RCL
&4 IMNT
&% ECL
= S

&7 RKCL
&8 RCL
&9 INT
Ta ok

71 +

72 RCL 4

v3 o+
?4 ll:x:vl
7S HKEQ
RCL
ECL
IHT
*
RCL
ECL
INT
#*

-4
RCL 21
-+

. '1! s

®EQ 12
GTO B1
28«LBL 1Z
91 FIX @
92 ARCL 8%
93 ll'_:lt

94 FIx 4
Q5 ARCL ¥
96 AVIEHK
a7 STO0P

98 RTH

ol I v
[

mog

= T 0

LRDLLDE

o @0
T4

M

=%
=)

ol
T el M @

o
=4

WMOODNDNONO0D==~l~~]

w0
s Bl n R IS N RN el

' Loop control
routine

Calculate X, Y

Display routine




" REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS STATUS
00 | X1 50 size _010 TOT. REG. 37 USER MODE
Y1 ENG FIX SCI ON_X OFF ____
AXy DEG _X RAD ___ GRAD
AYq
AXo
05 | AY, 55 INIT FLAGS
1.00N;-1 # S/C 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
FUNCTIOH KEY FUNCTION KEY
40 90
45 95
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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, H;, in this direction

b. Second direction:

¢ the angle 6:

the distance H»

c. Starting point (origin of the grid), Xi:1 and Yi1:

Formulas:
Xij = X1 + (3-1) AXy + (i-1) AX2
Yij = Y1 + (G-1) AY1 + (i-1) AY:
where AX1 = Hi cos 031 *
AY; = Hysin 03 Y , B384
AXo, = Hj cos 62
AY, = Hasin 62

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



Example:

For a grid with its origin at (1,1), H; =2, H, = 3, 6; = 30, and 6, = 90°,
find the cartesian coordinates for the following grid coordinates: (1,1),
(2.5,4).

Keystrokes: Display:

[USER] (set USER mode)

[XEQ] [ALPHA] SIZE [ALPHA] 008

[XEQ] [ALPHA] GRIDISC [ALPHA] GRID DIS. PTS.
X1 ?

1 [R/S] Y1 ?

1 [R/S] H1 ?

2 [R/S] H2 ?

3 [R/S] THETA 1 ?

30 [R/S] THETA 2 ?

90 [R/S] 1?

1 [R/s] J?

1 [R/S] X=1.0000

[R/S] Y=1.0000

[A] I?

2.5 [R/S] J?

4 [R/S] X=6.1962

[R/S]

Y=8.5000



User Instructions

43

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 ?
X1 [R/S] Y1l ?
Y1 [R/S] HL ?
Hy [R/S] H2 ?
Hp [R/S] THETA 1 ?
01 [R/S] THETA 2 ?
62 [R/S] 1?
4 | Input i, j, and calculate grid x,y
coordinates. i [R/S] J?
h| [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

o]
=

al«lBL "GRI 48 RCL
nisc- 49 +
@z "GRID DI S@ e
. PTS. ™ Initialize 51 YED
83 AYIEMW s2 RCL
B4 FSE 532 RCL
@5 ~x1 7 4 #
G5 PROMFT 55 RCL
g7 STOo ag Input X1, V2, e RBECL
ag ~v1 7 HL, H2, S7
89 PFROMFT and calculate 58 +
189 STO a1 fx's and Oy's 59 RCL
11 =H1I 7= &8 +
12 PROMPT a1 e
13 + = r €

14 =H2 2= EE’EEZnii
15 FPROMPT &4 ARCL =
16 STO a4 £S5 AYIEW Display routine
17 ~“THETH &5 STOF '
ES PROMFPT é? RIH
19 LASTH 58 -EHD-
28 F-E

21 STO a2
22 REIDH

23 STG 8=

24 =THETH
e

1T AT
= Guf

[l

™oL

(k]
e

ey

[

25 PROMFT
26 RCL &4
27 PR

28 STO 484
29 RIH

28 sSTO A5
FlerLBL R  [TTTTTTTTT7 I
-

32 PROMFT ..
=4 1 Input i, j and

I5 — calculate x, y
26 STO Ge i

27T a7 90
38 PROMFT
39 1
48 -
41 STO
42 ECL
43 #*
44 RCL
45 RCL
45 ok
47 + 00

80

o

) =

o )
T Ja




REGISTERS, STATUS, FLAGS, ASSIGNMENTS

—

DATA REGISTERS STATUS
00 | X3 50 Size _008  TOT.REG. 27 USER MODE
Y ENG FIX — SCI ON _X_ OFF
AXy DEG _X  RAD__—_ GRAD
AY,
AX
55 [ 2y 3 NIT FLAGS
-1 # S/C SET INDICATES CLEAR INDICATES
J-1
10 60
15 65
20 70
25 75
30 80
35 85
ASSIGNMENTS
FUNCTION KEY FUNCTION KEY
40 90
45 95
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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.

"j ABOVE D2

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

0 T0 -180°

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

(Y, - Y1) cos 03 cos 0, + X3sin 03 cos 62 - Xysin 62 cos 631
= sin(61 - 62)

X

Y =Y + (X - X1) tan 61, |6] » 90°

Y =Y, + (X - X2) tan 62, |6] < 90°

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



Example:

Find the tangent circle for:

D; = [10,20,30°]

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

60 [CHS] [R/S]
[R/S]

D, = [-20,30,-60°] R
X Y
-4.5096 | 23.1699
-11.8301 -4.1506
-21.8301 13.1699
5.4904 5.8494
Display:

TANGENT CIRC.

R?

10

WHERE (L,R,A,B) ?

X?

Y?

THETA?

X?

Y?

THETA ?
X=-4.5096
Y=23.1699

47



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 | Input X5, Yj, 64. X, [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=(Y)
6 | For another case, go to step 2.
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Program Listings

Gl1=LBL “THH 42¢LEL B
GEMT" 49 RCL @2
Gz CF B8i =@ GTO 91
a2 CF a2 Initialize =ie«lLBL ©C
G4 CF B3 ' 52 RCL 62
ASs CF &4 53 CHS = e o ]
a&e “TAHGEHT S4¢LBL O1
CIRC. " 55 H{»Y
a7 AVIEW S6 FS?C B1
G2 FPFSE == 00 e mmmmmmceaaad 7Y GTO az2 Calculate X,
ga ~R7?- 58 STO 63 ¥,
i@ PROMPT Input R 59 HKIrY
11 STO B8 | o e | &8 P-R
12 "WHERE<L &1 H<>Y
JR-AB>7" &2 RIDH
1Z AOH Input position 03 +
14 PROMPT &4 STO 62
1S AOFF &5 RIH
16 ASTO ¥ 66 MY
? ntnl: 6'.:.‘ -—
18 ASTO &2 STO @1
12 ¥=Y7 &9 SF @t
@ SF az 78 GTO @7
z1 "B~ ' FleLBL B2 [ T°°TTTTTTTTT
22 RASTO = 72 STO @6
22 H=YT? TIE ORIV
=4 SF @3 74 P-R 1§“mﬂ“ex’
25 -“L- TS OKIPY |
& ASTO H 76 RDH
27 H=YT TV O+
Z8 SF a4 e em e ] 78 STO 8BS ‘
zo«LBL a7 79 RIDHN |
@ cHTT 28 MIrY )
Zi PROMPT Input X, Y, © 21 - ;
I2 ¥?e A ez STO 94 >
33 PROMFT g2 RCL 85 iuiuinteiatatettte
24 “THETRA 7 24 RCL &2 ]
Set up 85 - |
32 Fas o2 calculations e Bos 0 Caleulatex
Z7 GTO B 882 STO 87 |
Ig FS57 &3 g9 *
39 GTO C aa RCL 9%
48 FS7? B84 a1 COS
41 GTO D az STO 812
42 €487 a3 *
42 GTO B a4 RCL 21
44 GTO C 95 RCL 8&
45«+LBL D IE ok
46 ¥L@7 97 RCL 83
47 GTO C ag SIH
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Program Listings

99
1@aa
iai1
1682
163
144
185
186

111

P pok e ok ek b ek
P S WY

1z24
125
ize
127
128

#*:

+

RCL G4
rRCL @7
e o

RCL 9o
51IH

4

RCL @3
RCL 8&

SIH

sTO @av
":J,C::l
HEQ 11
RCL 83
ABS

L
MY
GTO 83
RCL @&v
RCL @1

rRCL 83
TAH

#

FCL @z
GTO B84

129«LBL a2

13aé
131
132
133
134
135
136

RCL @7
RCL 94

RCL @&
TAKN

*

RCL 8%

1Z7«LBL 84

135
139

140«LBL 11

141
142
143
144
145
46

-+
s '.'.' [ 13

1] l__: [ 1]
ARCL =
AYIEN
STOF
RTH

- EHII.

51

60

Calculate Y

70

80

90

Display routine

50

00




REGISTERS, STATUS, FLAGS, ASSIGNMENTS

51

DATA REGISTERS STATUS
00 : 50 siz _009 TOT.REG._44  USER MODE
X 1 ENG FIX scl ON OFF _X
Yh DEG _ X RAD__ GRAD
01
X'
05[Y% 55 INIT FLAGS
B2 # S/C SET INDICATES CLEAR INDICATES
cos 01, X 01 lst pass, input X% |2nd pass, inputXo,, ...
R, cos 62 02 circle above
03 circle below
10 60 04 circle left
15 65
20 70
25 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 -¥i1 _ 2 - 21
- =
x) - x1 yi' - y1 z)' -z

changes them to the point-direction form,

X - Xy _ Y ~-yi1 _2 = 21
a b c

and the shortest distance (D) is calculated by:

X2 — X1 Y2 - y1 22 — 21

ai b1 c1
D = * as bz C2
- B 2 2
by c1|?, |e1 ax a; ba
ba c2 C2 az az bz

Reference: Handbook of Tables for Mathematics, Third Edition, Samuel M.
Selby, Published by The Chemical Rubber Co., 1967, page 5009.



Example:
Given two lines in three-dimensional space:

Line #1 defined by points (X1,Y1,Z1) = (30,14,10) and (X1,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] zZ1 ?

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: 914
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
1 | Key in the program.
2 | Initialize the program. [XEQ] DIST DIST. B.LINES
3 | Input line parameters: X1 ?
X [R/S] Y1l ?
Y1 [R/S] z1l ?
z1 [R/S] X1-PRIME ?
X} [R/S] Y1-PRIME ?
yh [R/S] Z1-PRIME ?
zh [R/S] X2 ?
X, [R/S] Y2 ?
Y2 [R/S] | Z2 ?
Zo [R/S] X2-PRIME ?
xY [R/S] Y2-PRIME ?
v [R/S] Z2-PRIME ?
and calculate D. zh [R/S] D=(D) *

4 | For a new case, go to step 2.

*Negative sign, if present, has no meaning.




Program Listings

55

Gl+LEBL D

TII
a8z

“DIST.

. LIHES"™

B3
a4
as
ae
av
as
a9

IB*LBL

11
iz
13
14
15
i6
17
15
1S

o Gl Ca Gad el Gl e Gl el G0 Gad P X T3P0 P P T3 P B T
Do IR I TN I S SN I AV R IR o R i R ) P O N

AYIEHW
2.2
STO @
.88z
STO @1
CF 292
FIx

[l

e J
m~2m

[on} MD:D:

[ [ o

U ' S % B b

Y ks

U B L o L Y
o R B
Y
Gl

[
T
e B
1l
|

TR AN D

=0 -0

ri{irrr
Pk bbbk (] (50T
L) S PA eee D0 T

A
n
r
)
'

RCL B84

ST- 1@
RCL H
RCL @&
RCL @
RCL 1
XE@ 1
rRCL 1=z
RCL a7
RCL @&
RCL 13
¥EQ@ 14

15

E

® Initialize

Input data

Calculate aj,
bi, ci’ AX’ AY’
AZ

Calculate
(A_B)’ (B_C)
(C-4)

S8 RCL 13
S1 RCL @85
2 RCL @v¥
53 RCL 11
54 XEG@ 14
55 RCL @85
S& KTZ2
57 RCL 83
58 =12

&ea RCL 4G4
61 ¥tz

63 SART
64 1-%
65 RCL @8
66 RCL @4

&3 RCL @9
&9 RCL 85

2 RCL 109
T3 RCL 8=
74 *
7S +
TE k
il FI‘ <
78 "Ii=-
¥9 ARCL =
88 AVIEW
81 STOF
e2«LBL 13
83 ARCL @i
€4 “F-PRIME
3

85 GTO 15
g6eLEL 12
87 ARCL @1
g8 "k 7"
89+LEL 15
98 PROMPT
91 STO IND
en

92 ISG @@
93 RTH
94+LBL 14
95 *

96 STO IMD
@l

97 RDHN

Calculate D

Input prompting
routine

Calculate 2x2
matrix




Program Listings

ST— IHND

ISG @1
RTH
-EHD.

51

10

60

20

70

30

80

40

90

50

00




REGISTERS, STATUS, FLAGS, ASSIGNMENTS

—

DATA REGISTERS STATUS
J0 [ pointer 50 size 914  TOT.REG._4l ___  USER MODE
counter ENG FIX scCi ON ofFf X
X1 DEG X RAD —_ GRAD
Yis (A_B)
Z1 (B_C)
05 [ x1, a1, (C-A) 55 INIT FLAGS
y'1, b1 # S/C SET INDICATES CLEAR INDICATES
z4, C1 29 | C |For proper display
X2, X2=X3 format
Y2, Y2=Yy1
10 | 22, 22-23 60
xY%, az
Y'Zs b2
zh, c2
15 65
20 70
5 75
30 80
35 85
[
ASSIGNMENTS
FUNCTION KEY FUNCTION KEY
40 90
45 95




NOTES



HEWLETT-PACKARD
HP-41C

USERS’ LIBRARY SOLUTIONS
Bar Codes

Geometry



GEOMETRY

SINE PLATE SOLUTTONS. .« v vttt et ettt eenannanceaneeneanannnnnnnnnnnnnnn 1
V NOTCHES AND LIONG RADT T . vttt eette et eeaeenannnenennnenneenneennnnnns 2
INTERNAL AND EXTERNAL TAPERS . . et tet et et eneneenenneeneeenansnnnennnn. 3
POINTS COF TANGENCY WITH CIRCLES AND ARCS. it vt ettt eennennnnennnnnnn. 5
LINE-LINE INTERSECTION. ¢ vttt tenteaenenennnneeneeneenennoeneennennns 7
POINTS ON A STRATIGHT LINE. ¢ .uctueneenennnennennnsenneeenaeeenennnnns 8
GRID OF POINTS: CALCULATE ALL POTNTS. ittt eesteeeeeseeeeennnennnnnnns 9
GRID OF POINTS: CALCULATE DISCRETE POINTS. e vt vnees e eennnnnnnn. 10
TANGENT CIRCLE TO TWO STRAIGHT LINES WITH A GIVEN RADIUS............ 11
DISTANCE BETWEEN LINES IN SPACE...ceeeeeueeennecennn ettt 13
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.



SINE PLATE SOL/COORD OF POINT HEWLETT PACKARD
POS. & SLOPE OF INCLINED HOLE SOLUTION BOOK:

PROGRAM REGISTERS NEEDED: 27 GEOMETRY

|
N

ROW 1

ROW 4 (16 — 26)

NN RO
ROW 5 (27 - 38)
O
ROW 6 (39 - 4
||| I
ROW 7 (44 — 50
O
ROW 8 (51 - 59)
ROW 9 (60 - 66)
O
ROW 10 (66 — 76)
T

ROW 11 (76 -
l II| II|I|||I||| R

12
[ I|||||II||| |||| AR A

T
ROW 14 (93 - 100

II||||II|I||| A
RO
i

ROW 13 (87 - 92
(100 - 100)




V NOTCHES AND LONG RADII HEWLETT PACKARD
SOLUTION BOOK:

PROGRAM REGISTERS NEEDED: 28 GEOMETRY

ROW 1 (1 = 3)

ROW 2 (3 - 3

il | II | "
ROW 4 (10 - 18
ll I " | | "I ||| || II
ROW 6 (30 -
ROW 7 (38 — 44
(45

ow 54 - 62
ROW 10 (63 — 75
ROW 11 (76 - 88)
ROW 12 (88 — 98)

ROW 13 (99 - 105)

oW 14
MMM
I

ROW 15 (108 - 111)




INTERNAL AND EXTERNAL TAPERS HEWLETT PACKARD
SOLUTION BOOK:

PROGRAM REGISTERS NEEDED: 37 GEOMETRY

(1 -3

O
ROW 2 (3 -
o
ROW 3 (3 — 10)
I il AT Il TN
4 (10 - 19
||I||I|II|||||||I ||I|||||||II||I [
O
ROW 6 (31 — 40) |
0O
ROW 7 (41 — 49)
T
ROW 8 (50 — 55)
T
ROW 9 (55 - 62)
i
ROW 10 (62 — 69)
O
ROW 11 (69 - 76)
A
ROW 12 (76 — 84)
L
ROW 13 (85 - 96)
i
ROW 14 (97 — 105)
O
ROW 15 (105 — 114) )
i
ROW 16 (115 — 125)
A
ROW 17 (125 - 133)
A

ROW 18 (133 — 138)

—_—
~
—




INTERNAL AND EXTERNAL TAPERS HEWLETT PACKARD

SOLUTION BOOK:
GEOMETRY



POINTS OF TANGENCY WITH HEWLETT PACKARD
CIRCLES AND ARCS SOLUTION BOOK:

PROGRAM REGISTERS NEEDED: 39 GEOMETRY

ROW 1 (1 - 2)

Il | || "" || |
T I|| || I""
ROW 4 (14 - 26)

(33 - 37)
T | " | | |||
ROW 8 (45 —
ROW 10 (68 -
ROW 11 (77
ROW 12 (83

ROW 13 (87

il I|||I|||||||I||II|||I|I|||||I||I||||I|||||I|I||||||||||||||||||I|I|II||II|I|I||||||III NI

ROW 14 (92

il |III|I||||||I|||II|||||III||II|II|||I|||IIIIIII|||I||||| IR

ROW 15 (10

T

ROW 16 (110 — 120)

O

ROW 17 (120 — 127)

0
134)

A

ROW 18 (128




POINTS OF TANGENCY WITH
CIRCLES AND ARCS

O
A

HEWLETT PACKARD
SOLUTION BOOK:
GEOMETRY

AR
QU

i

|
|

RO

R
A




LINE—=LINE INTERSECTION HEWLETT PACKARD
SOLUTION BOOK:

PROGRAM REGISTERS NEEDED: 26 GEOMETRY

ROW 1 (1 -

ROW 3 (5 — 12) l || "

ROW 4 (12 - 17)

il | I | | || |

ROW 6 (24 — 31)

ROW 7 (31 - 37)

lRow li (49 - 56)

IRow 12 (57 - 68)

Iriiw 13i I(Iss - 77)
|R|ow|1|4"(78 — 84)



POINTS ON A STRAIGHT LINE HEWLETT PACKARD
SOLUTION BOOK:

PROGRAM REGISTERS NEEDED: 15 GEOMETRY

ROW 1

[

ROW 2 (2

O

ROW 3 (5

o)
AT I |
ROW 4 (10 - 13)
NV i l
)

| | |
)

I T
4n)

I T )

42 - 48)

ROW 5 (13 - 22

ROW 6 (23 - 32

8



GRID OF POINTS: HEWLETT PACKARD
CALCULATE ALL POINTS SOLUTION BOOK:

PROGRAM REGISTERS NEEDED: 28 GEOMETRY

ROW 1 (1 - 3)

Uil I"I Il"ll || | III|||I| ||

W 4 (12 - 19)

R

oW 5 2
A0 A
ROW 6 3
Il AR
ROW 7 (3
O A
ROW 8 (35 - 42)
A l
W 9 (42 — 48)

O

0 (49 - 55)

A
ROW 11 (56 - 62)
O O
ROW 12 (62 — 74

O |

ROW 13 (74 - 84
O O A
ROW 14 (85 — 92
O
ROW 15 (92 - 99)
O 0
ROW 16 (99 - 99)
T




GRID OF POINTS: HEWLETT PACKARD
CALCULATE DISCRETE POINTS SOLUTION BOOK:
PROGRAM REGISTERS NEEDED: 20 GEOMETRY

ROW 1

(1 - 2)

i il
ROW 2 (2 - 2

A
ROW 3 (3 - 8)

O A l
ROW 4 (8 — 14)

i

ROW 5 (14 — 17)

ROW 6 (17 — 24)

ROW 7 (24 - 32)

ROW 8 (32 - 41)

ROW 9 (42 - 51)

ROW 10 (52 — 63) .
ROW 11 (63 - 68)




TANGENT CIRCLE TO TWO STRAIGHT HEWLETT PACKARD
LINES WITH A GIVEN RADIUS SOLUTION BOOK:

PROGRAM REGISTERS NEEDED: 36 GEOMETRY

ROW 1 (1 -

4 (11 -
i | I I"Il |||"||||"||I| I""I"I"I"" ||||||| ""I" "I II |

—
V—

i | "II | | I |

ROW 9 (37 — 43) | " |

ROW 10 (43 — 48)

|ROW 11 (49 - 57)
ROW 12 (58 - 69)
ROW 13 (70 - 81)

ROW 17 (118 — 128)

ROW 18 (128 - 139)

11



12

TANGENT CIRCLE TO TWO STRAIGHT HEWLETT PACKARD
LINES WITH A GIVEN RADIUS SOLUTION BOOK:

GEOMETRY

ROW 19 (140 — 146)



DISTANCE BETWEEN HEWLETT PACKARD
LINES IN SPACE SOLUTION BOOK:

PROGRAM REGISTERS NEEDED: 29 GEOMETRY

ROW 1 (1 — 2)

O
ROW 2 (2 - 4)
i
ROW 3 (4 — 10)
A
ROW 4 (11 - 16)

O A
ROW 5 (16 — 21)
N
ROW 6 (21 — 28)

O
ROW 7 (28 - 36)
0
ROW 8 (36 — 44)
OO
ROW 9 (45 — 54)

0
ROW 10 (54 — 66)
I
ROW 11 (67 — 78)
L

ow 12 (78 - 84)

ROW 13 (84 - 88)

ROW 15 (96 - 102)

13



/A eicicaro

Rev. A



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 modules 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

(é HEWLETT
PACKARD
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