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INTRODUCTION 

In an effort to provide continued value to it's customers, Hewlett-Packard is introducing a unique service for 
the HP fully programmable calculator user. This service is designed to save you time and programming effort. 
As users are aware, Programmable Calculators are capable of delivering tremendous problem solving potential in 
terms of power and flexibility, but the real genie in the bottle is program solutions. HP's introduction of the first 
handheld programmable calculator in 1974 immediately led to a request for program solutions - hence the begin­
ning of the HP-65 Users' Library. In order to save HP calculator customers time, users wrote their own programs 
and sent them to the Library for the benefit of other program users. In a short period of time over 5,000 programs 
were accepted and made available. This overwhelming response indicated the value of the program library and a 
Users' Library was then established for the HP-67/97 users. 

To extend the value of the Users' Library, Hewlett-Packard is introducing a unique service-a service designed 
to save you time and money. The Users' Library has collected the best programs in the most popular categories from 
the HP-67/97 and HP-65 Libraries. These programs have been packaged into a series of low-cost books, resulting 
in substantial savings for our valued HP-67/97 users. 

We feel this new software service will extend the capabilities of our programmable calculators and provide a 
great benefit to our HP-67/97 users. 

A WORD ABOUT PROGRAM USAGE 

Each program contained herein is reproduced on the standard forms used by the Users' Library. Magnetic 
cards are not included. The Program Description I page gives a basic description of the program. The Program 
Description II page provides a sample problem and the keystrokes used to solve it. The User Instructions page 
contains a description of the keystrokes used to solve problems in general and the options which are available to 
the user. The Program Listing I and Program Listing II pages list the program steps necessary to operate the calcu­
lator. The comments, listed next to the steps, describe the reason for a step or group of steps. Other pertinent 
information about data register contents, uses of labels and flags and the initial calculator status mode is also found 
on these pages. Following the directions in your HP-67 or HP-97 Owners' Handbook and Programming Guide, 
"Loading a Program" (page 134, HP-67; page 119, HP-97), key in the program from the Program Listing I and 
Program Listing II pages. A number at the top of the Program Listing indicates on which calculator the program 
was written (HP-67 or HP-97). If the calculator indicated differs from the calculator you will be using, consult 
Appendix E of your Owner's Handbook for the corresponding keycodes and keystrokes converting HP-67 to HP-97 
keycodes and vice versa. No program conversion is necessary. The HP-67 and HP-97 are totally compatible, but 
some differences do occur in the keycodes used to represent some of the functions. 

A program loaded into the HP-67 or HP-97 is not permanent-once the calculator is turned off, the program 
will not be retained. You can, however, permanently save any program by recording it on a blank magnetic card, 
several of which were provided in the Standard Pac that was shipped with your calculator. Consult your Owner's 
Handbook for full instructions. A few points to remember: 

The Set Status section indicates the status of flags, angular mode, and display setting. After keying in your 
program, review the status section and set the conditions as indicated before using or permanently re­
cording the program. 

REMEMBER! To save the program permanently, clip the corners of the magnetic card once you have 
recorded the program. This simple step will protect the magnetic card and keep the program from being 
inadvertently erased. 

As a part of HP's continuing effort to provide value to our customers, we hope you will enjoy our newest concept. 



TABLE OF CONTENTS 

SINE PLATE SOLUTIONS , • , , • , , • , , , , , , , , , , , , , , , 1 
Coordinates of a point, position and slope of an inclined hole. 
This program, with the aid of commonly available dowel pins, 
measuring tools, {in the case of the sine plate, obviously a sine 
plate and height blocks}, will aid in accurately finding angles, 
including holes and coordinates of points. 

V NOTC~ES AND LONG RADII, , , , , • , , , , , • , • I , , • , , • 8 
ThlS 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. 

INTERNAL AND EXTERNAL TAPERS , , , , • • , , • , , • , , , , • • ,14 
ThlS 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 A~CS , • • • • , , • , 
These programs will accurately locate pOlnts of tangency between 
straight lines and arcs, between straight lines and a circle, and 
between two circles and a straight line. 

, . , ,20 

LINE-~INE INT~RSECTIO~/GRID PO)NTS • • , , , , • , • • • , • , • .26 ~ 
ThlS card wlll ca culate the pOlnt of intersection of two lines and 
the Cartesian coordinates of points in other systems. 

POINTS ON A STRAIGHT LINE , , • , , • , , • , , • , , I , , • , ,33 
This program calculates the coordinates of equidistant points on a 
straight line. 

GRID Of POINTS: CALCULATES ALL POINTS •• , •• , • , , •• , , ,37 
ThlS program calculates the X and Y coordinates, all the points of 
a grid. 

GRID Of POINTS: CALCULATF. DISCRET~ POINTS , , • , • , •• , , I ,42 
ThlS program complements 'Grid of POlnts: Calculate all Points". 
It allows the calculation of specified points of grid. 

TANGENJ CIRCLE TO TWO STRAIGHT LINES W{TH A GIVEN RADIUS , • , • .46 
ThlS problem calculates the X and Y coordlnates of the center of a 
circle with a given radius. This circle being tangent to two given 
straight lines. In the more general case, there are four center solutions 
to this problem. 

DISTANCE BETW~EN LINES IN SPACE , •. , , . , , .• , I , , 

Glven twollnes, each defined by any two points, program calculates 
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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Program Deseripfion I 
Program Title Sine Plate Solutions, 

Coordinate of a Point~ Position and Slope of an_ Incl ine_~ __ ~ole _______ _ 

Contributor's Name Davi d Stedman 
Address 15950 Oakri dge Road 

City Morgan Hi 11 __ State Ca 1 i f~!,n!~ ___ _ 97330 

Program Description, Equations, Variables _____________ ~ ________ _ 

This program,with the aid of commonly avaiJii~le dowel pin~_.!.._measuring t()ols~, __ 
(in the case of the sine plate" o_bviously a sine_pJate and h~_i~~_~_b!~cJ<s) ,_~~.!_l_ 
ai4_in accurately finding angles~ .including holes and ~oordinates of points. 

---------------~- -----

-- - -- - - ------ - - ------ ----

Operating Limits and Warnings __ _ ___ __ _ __ _ _ __~ __ 

All angular output is in decimal degrees. Use the H.MS conversions on the 
calculator to convert back and forth between degrees, minutes and seconds 

----

and decimal degrees. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE_ NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 

1 
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~~_h~~~)101~ti6n for FindiIJ9 Coordinates of a Point -
. GI~.n:, a. b. d an~ .~~ determine x and y 

c2 =d2 +e2 

b2 +c2 -a2 

cos a= 2bc 

tan 9= a 
x = b cos (a + 9) 
y = b sin (a + 9) 

Sample Problem(s) ___ . .Gi'leD.._.L:::._L29.0~_. __ .. _ .. 

~ b = 1.470" 

Solution(s) Keystrokes 

1.29 [t] 1.47 [t] 2. [t] .568 [A] --_._ •....•.. -

.~ x = *** ,8679", Y = *** l.186" 

Reference (5) __ . 

.d.=2..000" __ 

e = • .56fr~ 

01 
I 
I 

I 



- . -- --.-------~~--.. ----.-~~ , 
Sketch(es) 

Solution for Finding the Location and Angle o~ an 
Inclined Hole . . 

~------.------~ 

Given: a, b, r. and d" determine (I and x 

. '" 2r. + d2 Sin u=--
a. - b. 

Sample Problem(s) 

1 
x = 2"(a. + b.) + .r. cpt 8 

Given a = 1.630" 
b = .260" 

rl = .200" 
dz = .4375" 

Solution(s) Keys trokes 

1.63 [t] .26 [t] .2 [t] .4375 [A] 
C ; ***8 = *** 59.7007, x = *** 1.0619" 

Reference (s) 

3 

-1 
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1\ 

Sketch(es) 

Given: e and K, determine a 

sin a= ~ 
k 

Interchangeable Solutions for Work with a r -+ +- " "----.---"r"-··----··· t' 

Sine Bar 

Sample Problem(s) 

S_aI11P lJL .~J 

(liven: Sine Bar Length [KJ = 5." 
Gag_e Blocks Height [eJ = 1.7101 

Find angl~ a. 

Solution(s) Keystrokes 5[tJ 1.7101[fJ [D) 
~; a. = 20.0000° 

OR 
Sample #2 Given: Sine Bar Length [KJ = 10" 

Angle [a.J = 32.12° 
Find Necessary Gage Block Height 

Keystrokes 10[tJ 32.12 [fJ[EJ 
{P; e = 5.3169" 

Sample #3 Given: Sine Bar Length [KJ = 5" 
Angle [a.J = 21° 12' 41" 

Find Necessary Gage Block Height 
Keystrokes ~[tJ 21.1241[fJ [H+J [f] [E] 

.19.; e = 1.8090" 

T 
e 



Solution to Geometric Prob1ems,Part 

~1 Point 10c & ang sine bar 
~ Start Coordinate hole ktetm+ 

STEP INSTRUCTIONS 
INPUT 

DATA/UNITS 

1 Load side 1 and side 2. 

2 Solve for coordinates of a point a 
b 

d -
e 

3 Solve for loriltion ilnale of iln ;nrl;npr! 

hole. a 
b 
r, 
dl) 

4 Solve heights and angles with a sine bar 
4a rFind anq1esl k 

e 
4b [Find heiClht of blocks] k 

ex: 

sine bar 
ktex:te+ 

KEYS 

CJ c::::J 
CUCJ 
L!J [ __ -=-_J 
c±J L--] 

1 __ AJ L_ J 
[EU [_-_-] 
1--] [- _ ~--J 
[- --][---1 
--- --~ -------

[=_tJ L_~J 
[ --t J r-__ ~] 
C +J [_~~ 
[_AJ c=J 
[-- C-] L---=:J 
[----l r--J 

- ---- - ... _--

C- J [--- -] 
[~t] [~~] 
I-J C-~ ___ f __ [L 

[=-tJ L----=:J 
[::::LJ [::::EJ 
C] ['::::=:J 
r=-..l [~-=::-J 
[~~ [~-=J 
[ lLJ 
[_~ L--~ 

[~=_J [=-] 
c=J C::::] 
CJ c-==J 
[---] C.::::J 
------ -

[ __ ~ c=J 
[--~ C:=J 
r -~ -] r=J 
C--] L--=:J 
L=l C=:::J 
[~--~J C=.J 
[---] C::::=:J 
[-- l C--J 

---- --

l -] C-] 
---- --

L ___ J L ___ J 
I---J [ -] 
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OUTPUT 
DATA/UNITS 

x 

y 

e 
x 

ex: 

p 



i 971)rc)~ram 1~ls.ln~ I 
."' ...... i 

COMMENTS STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE 

881 .LBLA 21 11 857 RCL4 36 84 
882 CLRG 16-53 Initialize for 858 + -55 
883 ST04 35 84 either coordinates 859 RCLl 36 81 
884 RJ. -31 of a point or an 868 RCL3 36 83 
885 ST03 35 83 inclined hole. 861 - -45 
886 RJ. -31 862 ST05 35 85 
887 ST02 35 8~ 863 RCL2 36 82 
888 RJ· -31 864 RCL3 36 83 
889 STOI 35 81 865 + -55 
818 RTN 24 -------------------- 866 ST06 35 86 
811 .LBLB 21 12 Find the coordinates 867 - -45 
812 RCL4 36 84 of a point. 868 -24 -
813 X2 53 869 SIH-' 16 41 
814 ReL3 36 83 878 ST07 35 87 
815 .... ~ n' 53 871 SPC 16-11 
816 + -55 872 PRTX -14 "e" 
817 STD5 35 85 873 RCL{ 36 87 
818 ' RCL2 36 82 874 TAN 43 
019 Xi 53 875 l/X 52 
828 + -55 876 RCL3 36 83 
821 RCU 36 81 877 x -35 
822 Xi 53 878 RCL5 36 85 
823 - -45 879 RCL6 36 86 
824 RCL5 36 85 88B + -55 
B25 :X 54 881 2 82 
826 RCL2 36 82 882 - -24 
827 x -35 , B83 + -55 
828 2 82 B84 PRTX -14 
B29 x -35 885 SPC 16-11 "x" 
038 - -24 886 RTN 24 
831 COS'" 16 42 887 .LBU 21 16 14 -------------------
832 ST06 35 86 888 CLRG 16-53 Initialize sine bar 
833 RCL4 36 B4 889 ST02 35 82 (find alpha). 
B34 RCL3 36 83 898 RJ. -31 
835 - -24 891 STOI 35 81 
836 TAN-i 16 43 892 RTN 24 
837 ST07 35 87 893 .LBLD 21 14 
B38 RCL6 36 86 894 RCL2 36 82 -------------------
839 + -55 895 RCLl 36 81 Find 0::. 

848 ST08 35 88 8Q~ ~b - -24 
841 COS 42 897 SIN-I 16 41 
842 RCL2 36 82 898 SPC 16-11 
843 x -35 899 PRTX -14 
844 SPC 16-11 188 SPC 16-11 
845 PRTX -14 "x" 181 RTH 24 
846 RCL8 36 88 182 .LBLe 21 16 15 -------------------
847 SIN 41 183 CLRG 16-53 Initialize sine 
848 RCL2 36 82 184 ST02 35 82 bar (find height). 
849 x -35 185 RJ. -31 
858 PRTX -14 "y" 186 STOI 35 81 
851 SPC 16-11 187 RTN 24 
852 RTN 24 ------------------- 188 .LBLE 21 15 -------------------
853 .LBLe 21 13 189 RCL2 36 82 Find base block 
B54 RCL3 36 83 llB SIN 41 height. 
855 ., 82 111 RCLl 36 81 .:.. 

856 x -35 REGISTERS 
112 x -35 

0 1 2 3 4 5 6 7 8 9 
Used Used Used Used Used Used Used 11C:I'>rf 

~ , 

so Sl S2 S3 S4 S5 S6 S7 S8 S9 

A 

1
8 Ie 0 IE I I 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

113 SPC 16-11 
114 PRTX -14 170 

115 SPC 16-11 
116 RTN 24 -------------------

-120 

r-- -r.-.---

180 

130 

190 

140 

200 

150 

210 

160 

220 

LABELS FLAGS SET STATUS 
A 

Start Bpt. Coord. c 1 & C hl D Sine bar ESine bar 0 
FLAGS TRIG DISP 

a b c dInitial iZE eInitializE 1 ONO~ ~ o D ~ DEG FIX ~ 
0 1 2 3 4 2 1 D GRAD D SCI D 

5 6 7 8 9 3 
2 g~ RAD D ENG D 
3 n4-
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Program Deseription I 
Program Title V Notches and Long Radi i ~ 

Contributor's Name David Stedman 

Address 

City 

15950 Oakridge Road 

Morgan Hi 11 State Ca 1 i forni a Zip Code 95037 

Program Description, Equations, Variables 

This program, together with corrmonly 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 acurate1y measured. 

Operating Limits and Warnings 

All angular output is in decimal degrees. Use the H,MS conversion on the 

ca 1 cu1 atror to convert back and forth between degrees, mi nu_tes and seconds 

and decimal degrees. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 



Sketch(es) Given: a, b, c, d, r, and r2, 

determine x, Y, a and f3 

. b, - a, 
tan 4>=~~ 

d, - c, 

00 =d,-c, 
'2 COS cb 

. r2 - r, 
Sin 8=--

0,02 

- r, 
00, = sin 8 

x = a, - 00, sin cb 

Y = c, - 00, cos q, 

a = 900 + cb - 8 
f3 = 90° - q, - 8 

Special case for q, = 0, then: 

a=f3 

0,02 = d, - c, 

. r2 - r, 
Sin 8=~~ 

d, - c, 

i------b-----..t 

d 

c 

y 

Solution f~ "V" ~~ ... 

Sample #1 Given: a = 1.500" d = .2~goo"----- ---~-

b = 2.125" .r'l= .437-5" 

C = 1.750" r2= .875" 

Keystrok~s 1.5[t], 2.125[+], 1.75[t], 2.8[A], .4375[t], .875[f] [A] 

~; X = .875"; Y=.700"; a = 63.942°; B = 29.901° 

Sample #2 [whe-re $= zero] a = 1. 500" 
b = 1. 900" 
c = 

d = 2.900" 
rl= .500" 

Keystrokes 1.5[t], 1.9[t], 1.8[t] 2.9[A] .5[t] .9[f] [A] 

~; 1111111111, x = 1.000"; y= .425"; a = B = 55.150° 

9 
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Sketch(es) 

Given: L. rand h. determine R 

. (R + r)2 = (R + h - r)2 + (~ L) 2 

V h 
R = 8(2r - h) 2" 

Solution for Long Radii, Convex Arcs 

Sample #1 Given: L = 1.000" 
r = .15625" 

h = .270" 
Keys trokes I),., 

1.[+] • t5625[t] ~27[C] W'; R .. 2. 8{)62 II 

Given: L. r and h,. determine R 

(R - r)2 = (R - h, + r)2 + G L )2 

L2 h, 
R = 8(h, - 2r) + 2 

Solution for Long Radii, Concave Arcs 

Sample #2 

Keystrokes 

Given: L = 1.300" 
r = .15625" 

h = .378" 

1.3[t] .15625[t] .378[C][9; R = 3.4142" 

Reference (s) 



11 

"V" Notch 
~1 INT 

Long Radius Arc 

IN! Convex Concave 
Long Radio Radii Radii ~ V Notch Run 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

1 Load side 1 and side 2 of the card. CJCJ 
C=:J CJ 

SOLVE FOR "V" NOTCH ~l _J 
? Initialize the calculator a CLJ l-=] 

b [ t~] l __ J 
c [-i _I[~ 
d [~A_I [ _-=.J 
r, I~L~] [ ---I 

r? [_f-l ~8.-1 
L_~=.J r-~ __ ~ x 
L~-_J [~-J v 
[-~ C:.J a 
C...J C=-l ~ 

Note - If the calculators first response is [~_~~1 [-=--] jxxxxxxxxxx 

all ones, the problem is a special case [- ~J [~~~ nlllllllll 
C;!C::P wh~re d> = a and a and R ;!rp pOII;!l L-=--] [~ __ ] x 

i-..J C~] v [= __ J C=J a 
CI[~ 

SOLVE LONG R/,DI I -.-. ------ ------~.-[ ---] [---] 

r=-_] [=_] 

1 Initiali7P the c.llculator L [~][~-] 
r L __ i_J L_=:.J 

h or hl r c-] L=.=J 
If convex radius L_Q=-J [~ R 

If r:onr:;!vp r;!n;us [~ [~~=.-J R 
L -.--=J c==J 
[=~] [=:=J 
[:~ [-- J 
C-=:J c- J 
[-~l [=-~ 

C] L~~.=J 
L--~--I [~ __ ] 
[ -J [---] 

- - ~- ---

[_-_.I C:=J 
[_-_l [-=:J 
[_ J [~=l 
1_- J [ __ ~ 
r--j C] 



12 971)rc)~r8m 1~ls.ln~ I 
STEP KEY ENTRY KEY CODE. COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

881 *LBLR 21 11 Initialize V notch. 857 X:r' -41 
882 ST04 35 84 858 . -24 
883 Ri -31 859 ST04 35 84 
884 ST03 35 83 868 RCLl 36 81 
885 RJ. -31 861 RCL7 36 87 
886 ST02 35 82 862 SIH 41 
887 RJ. -31 863 RCL4 36 84 
888 STOI 35 81 864 x -35 
889 RJ. -31 865 - -45 
818 RTH 24 866 SPC 16-11 
811 *LBLo 21 16 11 867 PRiX -14 
812 ST06 35 86 868 RCD 36 83 
813 Rl -31 869 RCL7 36 87 
814 ST05 35 85 878 COS 42 
815 RTH 24 871 RCL4 36 84 
816 *LBLB 21 12 872 x -35 
817 RCL3 36 83 -------------------- 873 - -45 
818 RCL5 36 85 V notch solution. 874 PRTX -14 
819 - -45 875 9 89 
828 ST03 35 83 876 8 88 
821 RCLl 36 81 877 RCL7 36 87 
822 RCL5 36 85 878 + -55 
823 - -45 879 RCL2 36 82 
824 STOI 35 81 888 SIH-I 16 41 
825 RCL2 36 82 881 5T02 35 82 
826 RCL6 36 86 882 - -45 

! 8 .... - - -45 883 PRTX -14 £of 

828 ST02 35 82 884 9 89 
829 RCL4 36 84 885 8 88 
838 RCL6 36 86 886 RCL7 36 87 
831 - -45 887 - -45 
832 ST04 ·35 84 888 RCL2 36 82 
833 RCL2 36 82 889 - -45 
834 RCLl 36 81 898 PRTX -14 
835 - -45 891 RTH 24 -------------------
836 RCL4 36 84 892 *L8Ll 21 81 a = S special 837 RCLJ 36 83 893 SPC 16-11 
838 - -45 894 1 81 case. 
839 5T08 35 86 895 1 81 ~ 

848 · -24 896 1 81 
841 TAH-' 16 43 897 1 81 
842 X=8? 16-43 898 1 81 
843 GTOI 22 81 899 1 81 
844 ST07 35 87 I 188 1 81 
845 COS 42 181 1 81 
846 ReL8 36 88 , 182 1 81 
847 X:Y -41 183 1 81 
848 · -24 184 PRTX -14 
849 ST08 35 88 185 RCLl 36 81 
858 RCL6 36 86 186 PRTX -14 
851 RCL5 36 85 187 RCL6 36 86 
852 - -45 188 RCL5 36 85 
853 X:Y -41 189 - -45 
854 · -24 118 RCLB 36 88 
855 ST02 35 82 111 . -24 
856 RCL5 36 85 112 ST08 35 86 

REGISTERS 
0 1 2 3 4 5 6 7 8 9 

Used Used Used Used Used Used Used Used Used 
50 51 52 53 54 55 56 57 58 59 

A IB lC D IE r 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

113 RCLS 36 85 169 SPC 16-11 
114 X:Y -41 1?8 PRTX -14 
115 · -24 171 SPC 16-11 
116 RCL3 36 83 172 RTH 24 
117 X:Y -41 -------------------
118 - -45 
119 PRTX -14 
128 9 89 
121 8 88 
122 RCL8 36 86 
123 SIH-I 16 41 
124 - -45 180 

125 PRTX -14 
126 SPC 16-11 
127 RTH 24 -------------------
128 *LBLC 21 13 Initialize long 129 ST03 35 83 
138 RJ. -31 radii arc. 
131 ST02 35 82 
132 RJ.. -31 
133 STal 35 81 
134 RTN 24 190 

135 *LBLD 21 14 -------------------
136 RCLl 36 81 Convex long radii 
137 X2 53 
138 RCL2 36 82 solution. 
139 2 82 
148 x -35 
141 RCLJ 36 83 
142 - -45 
143 8 88 
144 x -35 200 

145 · -24 
146 RCLJ 36 83 
147 2 82 
148 · -24 
149 - -45 
158 SPC 16-11 
151 PRTX -14 
152 SPC 16-11 
153 RTH 24 -------------------
154 *LBLE 21 15 210 

155 RCLl 36 81 Concave long radi i 
156 X2 53 solution. 
15? RCLJ 36 83 
158 RCL2 36 82 
159 " 82 '" 168 x -35 
161 - -45 
162 8 88 
163 x -35 
164 -24 220 

· 
165 RCL3 36 83 
166 2 82 
167 -24 
168 + -55 LABELS FLAGS SET STATUS 

1ni V notc B ,- Sol ve <tonq Radi i 
D 

Convex 
E 

Concave 
0 

FLAGS TRIG DISP 
a b c d e 1 ON 0:;: 

~ o 0 DEG FIX ~ 
0 

1 cb = 2 3 4 2 
, 0 ~ GRAD 0 SCI 0 a 2 0 RAD 0 ~~ 5 6 7 8 9 3 
3 0 
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Program Deseription I 
Program Title JJ.tterna 1 and External Tape_rs 

Contributor's Name Dav; d Stedman 

Address 15950 Oakridge Road 

City Morgan Hi 11 

Program Description, Equations, Variables 

State Ca lifgrrt i a Zip Code 95037 

This program, used with commonly available dowel pins, height bases, and 

palls, will _iiccurately determine the position and angle of both external 

_ftnd internal tapers. 

Operating Limits and Warnings 

Allaoqularoutput is in decimal degrees which ciin i:>e convert~d to 

degrees, minutes and seconds wtih the +H.MS function. 

This program has been verified only with respect to the numerical example given in Program Description 11. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 



Sketch(es) 

Given: b, c, d, r t and r2 , detennine C, 0, q, and R t 

C2 = 2c(r t + r 2) - c2 

0 2 = 2d(r t + r 2) - d2 

O-C 
taf\ l1=-b--

2 (I =; 90° + q, 
R t =C +r t cot (I 

Solution for_£inding Internal Taper 

Sample #1 Given: b = 1.150" rl = .21875" 
c = 1.050" rz = .34375" 
d = .800" 

Keystrokes 
1.15[t], 1.05[t], .8[t], .21875[A], .34375[f][A] 

/p. C = .2806"» d = .5099", <p = 11. 2753°. 8 = 50.6377° Rl = .4601" 

Given: a, b, r t and rt , detennine x and q, 

tan (I = r2 - r t 

b t -at 

q, = 90° - 2 (I 

x = at - r t cot (I 

Solution for Finding External Tapers, Case #1 

Sample #2 Given: a = .820" 
b =1.430" 

KeystroJes 

rl = .21875" 
rz = .46875" 

.82[t] 1.43[t] .21875[t] .46875[A] 

19-; 4>= 20.444°, x = .28625" 

I---*"-~ r 1 cottJ 

" 

15 
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I)rc)~ram I)es~rip.ion II 
Sketch(es) Given: It, b, rand h, determine x and 4> b-----.j 

h 
tan 2 8=b -a 

4>=90-28 
x = a - r - r cot 8 

~ ... 

Solution for Finding 'External Tapers, Case #2 
t 

Sample #3 Given: 

_~~j'~_~r'0kes 

b =1.07011 

r = .21875 11 

h = .5625 11 

.83[+]1.07[+] .21875[+] .5625[A] 

~.~ $ = 23. 106°, x = .28008 11 

Given: c, d, r J and r2 , determine x and 4> 

r - r 
sin4>=~ 

d, -c, 

x = _rJ_ - cJ tan 4> 
cos 4> 

___ ~QlutionfQr .Finding. External Tapers Case #3 

SampJe #4 Gi ven: c = .625 11 r 1 = .250 11 

d =1.25011 r~ = .4375 11 

Keystrokes 

.625[+] 1.25[+] .25[+] .4375[A] 
[9>; cp = 2543769°, x = .09882" 

x .cot8 

(C 1-'1 lin 4» ten 4> 
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~1 Internal and External Tapers 

~ 
~ EXT INT 1 INT 2 INT 3 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

1 II ni'ln c:;;dp nnE' and side two. CJCJ 
2 Determine case number fr6m drawings c::=J CJ 
3 Internal taper b [Tml[=1 

c CLl L=:J 
d [-0 L-=-] 
r, L_A J [~ 
r? c-f~ L~LJ - []~ [- I c 

[ ~CJ D 

L~c=J 4> 

CJ C=:J e 
C~c=J R, 

3 External taoer case 1 a CLJC_J 
h [ __ t:=J [=::::J 
r, O=-J CJ 
r? [DL_~ - Lc_J C:-J c/> 

c=:J c=J x 
3 External taoer case 2 a u::::J CJ 

b ITJ [==:J 
r [--t-=:J c=J 
h [ A-J CJ 

[D 1 [ J <P 

C.=J c=J x 
3 External taper case 3 c Q~~ 

d [ t~ C-~ 

r, [=UCJ 
r? [IJCJ - [_LJCJ c/> 

[ -JL~ y 

[~-~] [ -] 
[---J [---~ 
-- --~ 

l ___ J C---] 
l~-~-J CJ 
C--1CJ 
l~CJ 
[=--=:J c=J 
l __ J CJ 
[ -] [--~ 

I" 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE 

891 .LBLA 21 11 
882 STD4 35 84 Store values 857 TAN 43 

858 1/X 52 
883 R. -31 859 RCL4 36 84 
884 ST03 35 83 868 x -35 
885 N -31 861 RCL6 36 86 
886 STD2 35 82 862 + -55 
887 R. -31 863 ST09 35 89 
888 STDI 35 81 864 PRTX -14 
889 RTN 24 
818 .LBLa 21 16 11 

------------------- 865 SPC 16-11 Store r2. 866 RTN 24 
811 ST05 35 85 867 .LBLC 21 13 
812 RTN 24 ------------------- 868 G5Bl 23 81 
813 .LBLB 21 12 
814 RCL5 36 85 

869 TAN-I 16 43 
Case 1, internal 878 5T05 35 85 

815 RCL4 36 84 
816 + -55 
817 STD7 35 8? 

taper. 871 2 82 
872 x -35 

Calculate "C" 8n 9 89 
818 RCL2 36 82 874 8 88 
819 2 82 875 X:Y -41 
828 x -35 876 - -45 
821 x -35 877 5PC 16-11 
822 RCL2 36 82 878 PRTX -14 
823 ENTt -21 879 RCL5 36 85 
824 x -35 888 TAN 43 
825 -45 881 l/X 52 
826 '[X 54 882 RCL3 36 83 
827 ST06 35 86 883 x -35 
828 SPC 16-11 884 RCL7 36 87 
829 PRTX -14 ------------------- 885 X:Y -41 
838 RCL7 36 87 
831 RCL3 36 83 Calculate "D" 886 - -45 

887 PRTX -14 
832 2· 82 888 5PC 16-11 
833 x -35 889 RTN 24 
834 x -35 898 *LBLD 21 14 
835 RCL3 36 83 891 RCL4 36 84 
836 ENTt -21 892 RCL2 36 82 
837 x -35 893 RCLl 36 81 
838 -45 894 - -45 
839 '[X 54 895 - -24 
848 STO? 35 87 896 TAN-I 16 43 
841 PRTX -14 897 ST05 35 85 
842 RCL7 36 87 ------------------- 898 9 89 
843 RCL6 36 86 
844 -45 

Calculate cp 899 8 88 
188 X:Y -41 

845 RCLl 36 81 181 - -45 
846 - -24 182 5PC 16-11 
847 TAN-I 16 43 183 PRTX -14 
848 ST07 35 87 184 RCLl 36 81 
849 PRTX -14 ------------------ 185 RCL3 36 83 
858 9 89 186 - -45 
851 8 88 Calculate e 187 LSTX 16-63 
852 + -55 188 RCL5 36 85 
853 2 82 189 2 82 
854 - -24 118 - -24 
855 ST08 35 88 111 TAN 43 
856 PRTX -14 

REGISTERS 
112 1/X 52 

o 1 2 3 
b or a c or b d or r 

80 81 82 83 

A c D 

7 
use D,cp 

87 

E 

COMMENTS 

Calculate Rl . 

Case 1 , external 
taper. 
Calculate cp 

Calculate x 

Case 2, external 
taper. 
Calculate cp 

Calculate x 

8 9 ~" 
e or NA R or NA ~ 
88 89 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

113 x -35 
114 - -45 170 

115 PRTX -14 
116 SPC 16-11 
117 RTN 24 -------------------
118 .LBLE 21 15 Case 3, external 119 GSB1 23 81 
129 SIH-I 16 41 tapers. 
121 ST06 35 86 Calculate <p 122 SPC 16-11 
123 PRTX -14 -------------------
124 COS 42 180 

125 RCLJ 36 83 Calculate x 
126 x: \' -41 
127 - -24 
128 RCL6 36 86 
129 TRN 43 
139 RCL7 36 87 
131 x -35 
132 - -45 
133 PRTX -14 
134 SPC 16-11 190 

135 RTN 24 ------------------136 .LBL1 21 81 
137 RCL4 36 84 External taper 
138 RCLJ 36 83 subroutine. 139 - -45 
148 RCL2 36 82 
141 RCL4 36 94 
142 - -45 
143 RCL1 36 81 
144 RCLJ 36 83 200 

145 - -45 
146 ST07 35 87 
147 - -45 
148 - -24 
149 RTN 24 

_0-

150 
0",-

210 

160 

220 

LABELS FLAGS SET STATUS 
A B C D E 0 

Start ~l(t T~no .. Tnt 1 Tnr-? Int - 3 FLAGS TRIG DISP 
a b c d e 1 ON OFF 

C:;ti'lrt 0 0 .rg DEG ~ FIX 0 
0 

1 Ext Sub 2 3 4 2 1 0 ~ GRAD 0 SCI 0 

5 6 7 8 9 3 
2 0 181 RAD 0 ENG 0 
3 0 S 

n __ 
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Program Deseription I 
Program Title Points of Tangency With Circles and Arcs 

Contributor's Name 

Address 

City 

David Stedman 

15950 Oakridge Road 

Mo_rgan Hill 

Program Description, Equations, Variables _ .. 

State Cal ifornia Zip Code 95057 

-These programs will accurately locate points of tangency between straight line-s-

- and arcs, between s-traight lines and a circle, and between two circles and a 

- ···str-aTght line. 

Operating Limits and Warnings 

- --All- angulaI'eutputs are in dec imal degrees, ~. MS may be used to convert t~ 

--degI'ees , minutes, and seconds. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 



Sketch(es) Given: a and r, determine x and y 

b2 = (a + r)2 - r2 

sin (}=_r_=l=~ 
a + r b r 

r2 

x=a+r 

br 
Y=a+r 

Solution for Finding Point of Tangency With an Arc 

Sample Problem(s) Sample #1 Given: a =1. 12511 

r = .7!)nll 

Xeystrokes 1.125[+] .75[t] [A] 
@>; x = .3000", Y = .6874" 

- Optional -
[f] ~; b = 1. 7185. e = 23.5782° 

Given: b, c and r, determine x, and y, 

a = v'b2 + c2 - r 

. (} r 
SIO = a + r 

tan a = ~ 

l' = 900 
- (} - a 

figure.l 

e = r sin1', then x, = b + e 
d = r cosy, then y, = c - d 

Solution for Findinq Points of Tangency with A Circl~ 

Sample #2 Given: b = 1.175", c = .930" r = .405" 

Keystrokes 1.175[+] .93[t] .405[A] 

Reference (5) 

19-; Xl = 1.3312", YI = .5563" 
- Optional -

[f] c ; a = 1.0935", e = 15.6803°, a = 51.6388° 

Figure 2 

21 
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Sketch(es) Given: a, b, r, and r2, determine x, , y" X2 and Y2 

c = \1'",2 + b2 

tan 8= ~ 

sin fb = r2 - r, 
c 

L 
x,=r,sin(fJ+fb) 

. . y, = r, cos (8 + fb) 
, X2 = r2 sin (8 + fb) 

-=_~==~=:=_b==+=r2=c=o=S=(8~+==fb)~===============X=1~==========F=i=9=ur=e~3==========~~ 
~~-------a--------~ 

Sample Problem(s) Solution for Finding Points of Tangency with TWQCircl~ 

Sample #3 Given: a = 1.950" rl = .500" 

b = .4375" r2 = .880" 

Ke>,~trokes ,.95[t] .4375[t] .5[t] .88[A] 

Solution(s) 

Reference (s) 

~; XI= .2002, YI = .4582, X2 = .3524, yz = 1.2439 

- Optional 

[f]~; c = 1.9985", 8 = 12.6454°, cp = 10.9612° 
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~1Points of Tangency With Circles and Arcs 

~ 
~ Start Arc Circle 2 Circles 

STEP INSTRUCTIONS 
INPUT KEYS OUTPUT 

DATA/UNITS DATA/UNITS 

1 Load side 1 and side 2. CJ [==:J 
2 Determine case type from sketches c:=J c=J 
~a Poi nt of tanC>"p.n~v wi th an ar~ - PiC>" 1 a LUI ___ J 

r CD [---] 

r-~_~ll_ ] X 

Optional r-f J [ iL~ y 
[---ll-J 

--- -~-- b [- -1 C---] 
6 

3b Point of tangency with a circle - Fig 2 b [J] [--=~] 
c [- t..-J C __ ~ 
r, LA~ [~.J 

[C~] C.=J xl 
L-=-='J C~-~ y, 

Optional [-i] [::-.e....J a 
C---] C=:J 6 
[-=:J r --] 

----- ---- a 

3c Points of tangency with two circles - Fig 3 a ,- !_J [~ 
h L- ±=.J C-:J 
r, C_Uc=J 
r2 [-1\] [~=1 

[-o.~ C_J Xl 

L __ J C-.=J Yl 
L_=.l [---=- J x2 

[=-=J L--:::J Y2 
Optional [ f-] IT~ c 

[~ C-=:J 6 

[~L ] C/> 

[':'~l C=:J 
C-] [ - ] 

L~J c=::::J r--- 1 [ n] 

l=_-=-l L:=-:J 
[--~ C=-:J 

-- -- ---

L_ J l=-=:J 
[~J c=J 
r==_-J c=J 
[_~-_1 c=J 
[--] c=J 
[--] e.::J 



24 97 I)rc)~ram I.Js.in~ I 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

881 fLBLA 21 11 857 X'2 53 
882 CLRG 16-53 Start by storing 858 + -55 Circle. B83 STD4 35 84 values. 859 IX 54 
8B4 Rl -31 B68 RCL4 36 84 
B85 STD3 35 83 861 - -45 
B86 Rl -31 B62 STDS 35 85 
8B7 5TD2 35 82 863 RCL4 36 84 
B88 RJ. -31 864 EHTt -21 
889 ST01 35 81 B65 EHTt -21 
BIB RTH 24 ------------------- 966 RCLS 36 85 
Bll fLBLB 21 12 967 + -55 
B12 RCL4 36 84 

Calculate point of 868 - -24 
813 RCLJ 36 83 869 . SIH-I 16 41 
814 + -55 tangency with an 878 5T06 35 86 
815 X'2 53 871 RCL2 36 82 
816 RCL4 36 84 arc. 872 RCLJ 36 83 
B17 X'2 53 873 -24 
B18 - -45 874 TAH-I 16 43 
819 IX 54 875 STD7 35 87 
828 ST05 35 85 876 9 89 
821 RCL4 36 84 877 8 88 
822 EHTt -21 878 RCL6 36 86 
823 RCL3 36 83 879 - -45 
824 + -55 888 RCL7 36 87 
825 - -24 881 - -45 
826 CDS-I 16 42 882 STDB 35 88 
827 ST06 35 86 983 SIN 41 
828 RCL4 36 84 884 RCL4 36 84 
829 X'2 53 885 x -35 
838 LSn( 16-63 886 RCL2 36 82 
831 RCLJ 36 83 887 + -55 
832 + -55 888 SPC 16-11 
833 - -24 889 PRTX -14 "x" 
834 SPC 16-11 898 RCL8 36 88 
835 PRTX -14 "x" 891 CDS 42 
B36 RCL5 36 85 892 RCL4 36 84 
837 RCL4 36 84 893 x -35 
838 x -35 894 RCLJ 36 83 
839 LSTX 16-63 895 Xty -41 
848 RCL3 36 83 896 - -45 
841 + -55 897 PRTX -14 "y" 
842 - -24 898 RTH 24 -------------------843 PRTX -14 "y" 899 fLBLe '" 16 13 Ll 

844 SPC 16-11 188 RCL5 36 85 Optional output of 
845 RTH 24 ------------------- 181 PRTX -14 a, 6, and Ci.. 846 fLBU, 21 16 12 Optional output of 182 RCL6 36 86 
847 RCL5 36 85 183 PRTX -14 
848 PRTX -14 band 6- 184 RCt? 36 87 
849 RCL6 36 86 185 PRTX -14 
858 PRTX -14 186 RTH 24 -------------------
851 SPC 16-11 187 fLBLD 21 14 Calculate point of 852 RTH 24 ------------------- 188 RCLJ 36 81 
853 fLBLC 21 13 Calculate point of 189 RCL2 36 82 tangency with two 
854 RCL2 36 82 118 ~P 34 circles. 855 ;;'2 53 tangency with a 111 STD5 35 85 
856 RCL3 36 83 

REGIS,,,,";:) 
112 RCL2 36 82 

0 1 2 3 4 5 6 7 8 9 
0 Input Input Input Input Used Used Used Used 0 

50 51 52 53 S4 S5 S6 S7 S8 S9 

A IB Ie D IE I I 0 0 0 0 0 0 



97 l)r')~r8m 1~ls'ln~ II 25 

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

113 RCL1 36 81 
114 - -24 170 

I" 115 TAH-I 16 43 
116 ST06 35 86 
117 RCL4 36 84 
118 RCL3 36 83 
119 - -45 
128 RCLS 36 85 
121 - -24 
122 SIH-I 16 41 
123 STD7 35 87 
124 + -55 180 

125 ST08 35 88 
126 SIH 41 
127 RCL3 36 83 
128 x -35 
129 SPC 16-11 
138 PRTX -14 
131 RCL8 36 88 
132 COS 42 
133 RCLJ 36 83 
134 x -35 190 

135 PRTX -14 
136 RCL8 36 88 
137 SIN 41 
138 RCL4 36 84 
139 x -35 
148 PRTX -14 
141 ReL8 36 88 
142 COS 42 
143 RCL4 36 84 
144 x -35 200 

145 RCL2 36 82 
146 + -55 
147 PRTX -14 
148 SPC 16-11 
149 RTH 24 -------------------
158 *LBLJ 21 16 14 Optional of 151 SPC 16-11 output 

152 RCL5 36 85 c,e, and <p. 
153 PRTX -14 
154 RCL6 36 86 210 

155 PRTX -14 
156 RCL7 36 87 
157 PRTX -14 
158 SPC 16-11 
159 RTH 24 -------------------

loU - - - - -

220 

, 
LABELS FLAGS SET STATUS 

A Start B Arc C Circle o 2 Circle E 0 
FLAGS TRIG DISP 

a b c Opt. d e 1 ON OFF 
Opt. Opt. 0 0 ~ DEG ~ FIX ~ 

0 1 2 3 4 2 1 0 tJ GRAD 0 SCI 0 

5 6 7 8 9 3 2 0 tJ RAD 0 ENG 0 
3 0 g n~ 
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Program Deseripfion I 
Program Title Line-Line Intersection/Grid Points 

Contributor's Name Davi d Stedman 
Address 15950 Oakri dge Road 

City Morgan Hi 11 State Ca. Zip Code 95037 

Program Description, Equations, Variables 

__ This cardwilLcalcu1ate the point of intersection of twoljnes and the Carte~ia 

coordinates of -points in otbersystems. 

5ee-page-two -f&--equations --ana s-ketch. 

Operating Limits and Warnings 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 



EQUATIONS 
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For bo~ programs. the user speci fi es thfLangJ e. fromhQdz-<mtaJ~tQ.. --! 
lines in the problem. Slope will be converted to angl,e by 1;he \ \ 
re1at1on e = tan- l-- (slope).· Given two points -(xi,Yi) andixi,rlr 
on the Hne.. the ang1 e is. ---~~-.l-___ ~_. _____ +-----< 

8 = tan-I (Y2 - YI) 
X2 - XI 

line-line Intersection 

(x, y) = Coordinates of point of intersection 

(x I , Y d = Coordinates of point on line one 

(X2, Y2) = Coordinates of point on line two 

8 1 = Angle from horizontal to line one 

82 = Angle from horizontal to line two 

Grid Points 

(xo, Yo) = Coordinates of 0, 0 grid point 

hI, h2 = Grid system unit vectors 

8 1 = Angle to h I unit vector 

8 2 = Angle to h2 unit vector 

(xij, Yij) = Coordinates of i, j grid point 

-- Equations: 

Line-line Intersection 

XI tan8 1 -X2 tan 82 +Y2 -YI 
X = ----=---=---=---.:=-.:....=..---=....:... 

tan 8 1 - tan 8 2 

Grid Points 

Line-Line Intersection _ (0,0) 

-+-~.-----+--~----I 
I 

I 

t---~ 
i 

--~---~. -------~ 

Grid Points 
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Sample Problem(s) _________________________________ ____________ _ 

__ E~~'!lPl§!_J. ___ ~ind the point of intersection of two line~_p_a_~_~~~g through (10,20) 

_--,-( 40,30) and (-10.30) (50,10). 

10+20+40+30---f--A- 1(} CHSt30t50t 10- fa ~ 15-.-OO---,----2+-.-6-Z---------

Example 2. Find-the--i-ntef'~ction of aline through-{O,O) with _slopaLR and the 

-- 4-lRe--wltR-equatiOfl-x --- 4.-5-r~--- ------------

---<+4 ~tO-t-2. 8 f -£---*-12.60 

Example 3. For a grid with its origin at (1,1) and vectors 2 and 3 units long--- tI; 
------------ --

at 30 and 90 degrees, respectively, find the cartesian coordinates Tor the 

following grid coordiantes: (0,0), (1,0), (2,0), (0,1), (0,2), (l,l)~ (1.5,3T.--

1+ 1+2t3 -C--3()t90 D OtO E ~ 1.00 , 1.00 

--ltO--r ~ 1.00 ;lr:oo-
2tO E ~ 1.00 , 7.00 

Otl E ~ 2.73 , 2.00 

Ot2 E 
----.tT-E 
- -1. 5+3- r -------------

-------------

Reference(s) ___ _ 

+4~46, 3.00 

~ 2.73 , 5.00 
~ 6. ZQ-;1t:50 

J 

l 

.J 
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LINE-LINE INTERSECTION / GRID POINTS 

~1 Xl+Yl+xi+Yl X2+Y2+X~+Y2 Xl+Yl+slp xZ+Y2+slp [X+]Xl+Yl+S1P~~ 
~ +X + +61 X + t62 X + +h + 61 t 62 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

1 Load side 1 and side 2. CJCJ 
* For line-line intersection rno vertical lines] CJCJ 

?r1 Tnnut roorninrltpc;. of noint on linp onp r1nn [ J eJ 
anale from horizontal to line x, u::::J ~ 

Yl II] C-:J 
61 CDC] 

***or*** L~c=J 
2b Input coordinates at two points on line xl LLJ r- I 

Yl CLJCJ 
x~ LLJ~ 
y1 [LJCO 

***or*** C~CJ 
2c InDut coordinates of Doint on line and slope Xl CLJ L-=:J 

y, U~C~ 
slopel [IJ rr=J 

3a InDut coordinates of Doint on line two and CJc=J 
anqle from horizontal to the line and CJCJ 
calculate coordinates of point of intersection X? G:=J~ 

Y2 ITJCJ 
62 CDCJ X,Y 

***or*** CJCJ 
3b Input coordinates at two points on line 2 X? IT:JCJ 

v" LLJCJ 
x~ G:=JCJ 
y~ LOITJ X,Y 

1r Tnnllt roorninrltpc: of noint on line two and CJ c::::::J 
slope x? LLJCJ 

v" u=JCJ ... 
CQQQ slope" x,y 

For line-line intersection [one vertical line] 
... 
~CJ * 

4(1 TnDut X coordinate of vertical line. X LLJCJ 
roorninrltpc: of noint on linp one x, u=JCJ 

Yl [+Jc=J i., and anqle from horizontal to line 6, [IJCJ Y 
***or*** CJCJ 

4b Input X coordinates of vertical line, x [LJCJ 
coordinates of Doint on line one and x, [LJ~ 

v ~CJ 
sloDe of line slo~e [:cJ II] y 
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STEP INSTRUCTIONS 
INPUT KEYS OUTPUT 

DATA/UNITS DATA/UNITS 

* For arid Doints CJCJ 
5a InDut oriain coordinfltpc;. ;Inri arid system unit CJCJ 

vectors Xn LLJl_~ 
v 

IT:] c=J y(1 
h, l t ___ l [-=-_J 
h') L_c=J L J 

5b Input the anqles from horizontal to unit 8, r~U[_J 

vectors 8? ULJ L __ ~ /:).v 
'ir ITnnllt thp n}"irl rnn}"rlin",tpc: nf' thp noint ;Inri i [T--] [--] 

calculate the x.v coordinates j LLJc=J **x;; 
C::=l L~ **y; ; 
C~CJ 

For additional no;ntc;. on the arid CJL~ 
repeat step 5c. C~C--l 

c=JCJ 
I='I'\}" ;:0 nOlA. r;:oc:o nn +n c:+on ?'" n}" 4", CJL~ 
or 5a. L~CJ 

c:::::=J c::=J 
CJCJ 
CJ [ __ J 
C~CJ 
[ ~CJ 
CJCJ 
c:::::=J CJ 
CJCJ 
CJCJ 
c=JCJ 
C~J c::::J 
CJCJ 
c:::::=J CJ 
L-=-~ c::::J 
CJCJ 
L ] c:::=J 
CJCJ 
L~ c::::J 
CJCJ 
CJ c::=J 
[=~CJ 
[ lCJ 
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~ 0 

so 

A 

STEP KE·Y ENTRY KEY CODE 

881 *LBLo. 21 16 11 
882 P:S 16-51 
883 CLRG 16-53 
884 ST04 35 84 
885 RJ. -31 
886 STD3 35 83 
887 RJ. -31 
888 5T02 35 82 
889 RJ. -31 
818 STOI 35 81 
811 RCL4 36 84 
812 RCL2 36 82 
813 - -45 
814 RCLJ 36 83 
815 RCLl 36 81 
816 - -45 
817 -24 
818 TRH-I 16 43 
819 STD5 35 85 
828 RCLl 36 81 
821 RCL2 36 82 
822 RCL5 36 85 
823 P:S 16-51 
824 *LBLA 21 11 
825 TRH 43 
826 ST03 35 83 
827 RJ. -31 
828 ST02 35 82 
829 RJ. -31 
838 STDI 35 81 
831 - -45 
832 x -35 
833 + -55 
834 R./5 51 
835 *LBLt. 21 16 12 
836 P~c .. " 16-51 
837 CLRG 16-53 
838 ST04 35 84 
839 RJ· -31 
848 ST03 35 83 
841 RJ -31 
842 ST02 35 82 
843 RJ· -31 
844 ST01 35 81 
845 RCL4 36 84 
846 RCL2 36 82 
847 - -45 
848 RCLJ 36 83 
849 RCLl 36 81 
858 - -45 
851 -24 
852 T~H-I 16 43 
853 STD5 35 85 
854 RCLl 36 81 
855 RCL2 36 82 
856 RCL5 36 85 

1 2 
Xl ' Xo Y1' !:J.~ 

Sl S2 
Used Used 

18 

31 
COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

857 P:S 16-51 
858 *LBLB 21 12 
859 T~H 43 
868 STD4 35 84 
861 X:Y -41 
862 RJ. -31 
863 x -35 
864 Rt 16-31 
865 - -45 
866 RCL2 36 82 
867 + -55 
868 RCLl 36 81 
869 RCLJ 36 83 
878 x -35 
871 - -45 
872 RCL4 36 84 
873 RCLJ 36 83 
874 - -45 
875 . -24 
876 ST04 35 84 
877 PRTX -14 
878 RCL4 36 84 
879 RCLl 36 81 
888 - -45 
881 RCL3 36 83 
882 x -35 
883 RCL2 36 82 
884 + -55 
885 R/S 51 
886 *LBLC 21 13 
887 ST08 35 88 
888 RJ. -31 
889 ST07 35 87 
898 RJ. -31 
891 ST04 35 84 
892 RJ. -31 
893 STOI 35 81 
894 R/S 51 
895 *LBLD 21 14 
896 1 81 
897 ~R 44 
898 RCL8 36 88 
899 x -35 
188 ST03 35 83 
181 RJ. -31 
182 RCL8 36 88 
183 x -35 
184 STD6 35 86 
185 RJ. -31 
186 1 81 
187 ~R 44 
188 RCL7 36 87 
189 x -35 
118 STD2 35 82 
111 RJ. -31 

REGISTERS 112 ReL7 36 87 

1ane 1 ,LlX? 
4 5 6 7 8 9 
ifanA2' t.y, !:J.y? h, h" Used Yo 

S3 S4 S5 S6 S7 S8 S9 
Used Used Used 

Ie D IE I I 



32 971)rf'~r8m I~ls.ln~ I I 
STEP KEY ENTRY KEY COD~ COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

113 x -35 169 Rl -31 
114 5T05 35 85 178 5TOI 35 81 
115 R/S 51 171 RCL4 36 84 
116 .LBLE 21 15 172 TAH-I 16 43 
117 ST08 35 88 173 ST05 35 85 
118 RCL2 36 82 174 RCL1 36 81 
119 x -35 175 RCL2 36 82 
128 RCLl 36 81 176 RCLJ 36 83 
121 + -55 177 RCL5 36 85 
122 X:Y -41 178 P:S 16-51 
123 ST07 35 87 179 GTOA 22 11 
124 RCL3 36 83 188 RTH 24 
125 x -35 
126 + -55 
127 PRTX -14 
128 RCL8 36 88 
129 RCL5 36 85 
138 x -35 
131 RCL4 36 84 
132 + -55 
133 RCLl 36 87 
134 RCL6 36 86 190 

135 X -35 
136 + -55 
137 RTH 24 
138 .LBLe 21 16 13 
139 P:S 16-51 
148 CLRG 16-53 
141 5T03 35 83 
142 Rl -31 
143 ST02 35 82 
144 Rl -31 200 

145 5TOI 35 81 
146 RCL3 36 83 
147 TAH-I 16 43 
148 ST04 35 84 
149 RCLl 36 81 
158 RCL2 36 82 
151 RCL4 36 84 
152 P:S 16-51 
153 F2? 16 23 82 
154 GTOB 22 12 210 

155 GTOA 22 11 
156 RTH 24 
157 .LBLJ 21 16 14 
158 SF2 16 21 82 
159 GTOe 22 16 13 
168 RTH 24 
161 .LBLe 21 16 15 
162 P:S 16-51 
163 CLRG 16-53 
164 ST04 35 84 220 

165 Rl -31 
166 5T03 35 83 
167 Rl -31 
168 5T02 35 82 

LABELS FLAGS SET STATUS 

tx+ h"'+V1H 
B C 0 E 0 
X,.,+V"+A,, x,,+v,,+h,+h A,+A i .i x," .V,· FLAGS TRIG DISP 

a ~'- '- Cv v 
\.., ty.., tsl p txt )_~tU y,ts~ P ON OFF 

Xl tYl tXl ty ty?tx,t.','? x,ty,tslp, 0 0 [2f: DEG ~ FIX ~ 
0 1 2 3 4 2Used 1 0 ~ GRAD 0 SCI 0 
5 6 7 8 9 3 

2 0 ~ RAD 0 ENG 0 
3 0 [)Q n-2--
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Program Deseripfion I 
Program Title Po; nts on aStra; ght L; ne 

Contributor's Name DAVID STEDMAN 

15950 OAKRIDGE ROAD Address - " . -~- - - --- ------ --- --~---------

City MO~GAN HILL,_ _ ____ State_ CJ\L,lfORNI,LL~ ____ Zip Code 95037 

Program Description, Equations, Variables THIS PROGRAM CALCULATES THE COORDINATES OF 

EQUDISTANT POIN.TSON A STRAIGHT LINE. __ ~~ _____ _ 

DATA: 

- THE StARTING POIHT_LCALLED 1] 

Pl = [Xl' Y 11 -------

- THE ANGLE OF IHE_STRAIGH.T _LlNLWlTH IHE_POSlIl-'LE_ 

X AXIS: 91 -----

- THE DISTANCE BETWEEN TWO COIiSECllTlVE POINTS _____ _ 

IN THE DIRECTION OF THE STRAIGHT LINE: H_ 

- THE NUMB£R.Of POINTS _f4_FORllliIDMATlC£A1 CIII ATION __ _ 

HHLEOlNLIJlEING INCIIIDED] 4 ________________________ _ 

-- ---- ------------------------- -----------------------~ 

.POINT P; IS uCALCULATED .BY.:. __ ~ = xl.±-li~l) H._COS 91 
--------------- ----- --.'li --==- 'll + (j -1 ).R.SllL--,OQ'-+l-------

THE AJIIOQPTIO~LlS_J)ROVIDED [OR OUI£ULOF THE .o..RDERED PAIRS [X , Y ] 
II II 

T!i_RQUGJ:I PR!N':l' __ G.Q~S_.u_.Il' AUTO __ IS NO'!'. SELECTED, THE VALUES WILL BE 

__ glIT~UT ONE AT A TIME BY THE --"U'-=S~Ec-=OF~R~/__'=S'__'. _______________ _ 

RESULTS: AlYOUR OP:r!oN-:.-~-- u ------~------~-------------

- AUTOMAI~C~h~ Y_ I~_CRE~~_~T_; __ U_=l ,2 -' __ ._~~~lJOR_~- ANp __ ~OORDINATES. 

- CALCULATE COORDINATES X. AND Y. OF ONE POINT i. 
--3;;-- - 1 - ---- --------

----- - -- -- ---- -~----------- ------

NOTE: BECAJJSE_ POINTS CiW BE.J~.EQUES·l'ElL_INDIVJDUALLY..ll' __ IS _fQSSIBLE TO CALCm,ATE 

POINTS SUCH AS P-1, PO~ and P- 3 etc ... CHAININ.G OF ORDERED PALRS_E __ AUIOMATIC AF'IE1L-

RESULT [Xl' Y 1]' Y 1 HAVING BEEN DISPLAYED._____ _____ _ 

This program has been verified only with respect to the numerical example given in Program Description 11. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE_ NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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l 

_ .. - -" ----
E~AMJ1lE : 'STRAIGHT LIN£. VE5I(fN~ BY: 

g()(I~IOj'fI': 10, &,= _30°, Ha2O) 

- AUTOMA.T Ie. CALC.Ul.A"TI-ON Or: to PO'Nj'~ (N • '=' ) 

. 
1 ~ 3 4 5 ~ j 

xo 10,0000 2'1-. '3Z~ 44.4:A-IO ~I. ~'="S 'l~. 28'20 9b.bOZS" 
Yi - . - -I.. 10.0000 0.0000 to.GoOO !O.OOOO 30.0000 40,0000 

- POII~i 1 AT ~QUE.""": 

Po (i ': 0) / x:: - 1·32, , Y ~ 20# 000 

p, (i: -1) )(. = -Z4.b4I, "(or ~O.OOO ~TC'" 

1)( 
I x 

10 (t) 10 (t) 30 (CHS) (A) 20 (t) 6 (B) (C)··------------t-l.OOOO 

10.0000 

10.0000 
etc. 

Reference(s) 
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POINTS ON A STRAIGHT LINE 

H, N i-Pi AUTO? 

STEP INSTRUCTIONS INPUT KEYS OUTPUT 
DATA/UNITS DATA/UNITS 

1 ENTER THE PROGRAM c=J c=J 
2 FNTFR PnTNT 1 X. Ci::J c=J 

yJ. L--±-~ l=-~~J 
ENTER THE ANGLE OF THE LINE QJ. CLJ L=-~-J 1.0000 

3 ENTER THE DISTANCE BETWEEN EACH POINT H.1 t~ __ J [_~_ J 
ENTER THE NUMBER OF POINTS N [s] L_J 

[---=~ [- ~-=.J 

4 - MANUAL MOOF - L~-_=-] L __ --=J 
CALCULATE ALL THE POINTS [E~_] C-"l 1.0000 

i = 1. .. N. [US] [--=_-~ X, 
[RISJ [-~ ~ 

Y 
5 DO 5-6-7 UNTI LDlSPLA'l. FLASHF:S CRlSJ c=J _iJ. 

6 [ill] L~ X. 
7 LRLsJ L=-~~ Y. 

[RJsJ c=J FLASH 
8 CALCULATE POINT i ; ca=Jl~ X. 

CRTsJ C...J Y: 
q -AUlD MODE- IT=_::J c=J 1:0000 
10 CALCULATE All THE PnTNTS [LJc=J 1.0000 

i = I. .. N. CJ[~ X 
L _J c=J v~ 

l ~ C-=:J X~ 
r---- -j L.=J Y. 

Ir.AI r.111 ATOR WTI I 1="1 A,I-I 7I="R(), WI-II="N DR()RI I="M. [==-J c=J FI1ASH 
IS COMPLETE L.J[ J 

11 CALCULATE POINT i ; LJD [~~ X. 
L _.J [~ Y. 

ICALCULATOR WIll FI ASH 71="Rn, WI-II="N C~c::J FLASH 
FINISHED C=:J c=J 

12 FOR A NEW CASE, RESET DISPLAY COSP] CLJ .XXXX 
\:iU IU ~ r---l [~] 

------- --

[-=.-=] L-~ 
[~~~--J r-·-..:.~ 
r-- J [-I 

LABELS FLAGS SET STATUS 

AX Y ,Q. B H N C P -+Pn D 
i-Pi 

E 
AUTO 

0 
TRIG DISP FLAGS 

a ~ ~ ~ b c J. d e 1 ON OFF 
AUTO 0 D ex DEG II FIX a 

0 1 2 3 4 2 1 D XJ GRAD D SCI D 
2 g~ RAD D ENG D 

5 6 7 8 9 3 nA-3 
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881 .L8LA . 21 11 COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 
882 COS 42 857 1 81 
883 STD6 35 86 858 - -45 
884 LSTX 16-63 859 ST03 35 83 
885 SIN 41 868 RCL6 36 86 
886 ST07 .15 87 861 x -35 
887 ~:J. -31 862 RCLl 36 81 
888 RJ· -31 863 + -55 
889 ST02 35 82 864 ST04 35 84 
818 R';' -31 865 Fl? 16 23 81 
811 STOl .15 81 866 GT04 22 84 
812 i 81 867 .LBL5 21 85 .. 
813 RTN 24 868 RCLJ 36 83 
814 .LBLB 21 12 869 RCL7 36 87 
815 HOI 35 46 878 x -35 
816 RJ. -31 871 RCL2 36 82 
817 EHTt -21 872 + -55 
818 EHTt -21 873 ST05 35 85 
819 RCL6 36 86 874 RTN 24 
828 x -35 875 .LBL2 21 82 
821 ST06 35 86 876 PRTX -14 
822 RJ. -31 877 RCL4 36 84 
823 RCLl 36 87 878 PRTX -14 
824 x -35 I 879 RCL5 36 85 
825 ST07 35 87 888 PRTX -14 
826 .., 

82 I 881 GT03 22 83 .:. 
I 8.,7 RTN 24 I ·882 .LBL4 21 84 '-, 

828 .LBLf 21 13 883 PRTX -14 
829 ReLl 36 81 884 bT05 22 85 
838 sr04 35 84 885 .LBLE 21 15 
831 RCL2 36 82 886 Fl? 16 23 81 
832 STOS 35 85 887 bTOl 22 81 
833 1 81 888 SFl 16 21 81 
834 .LBL8 21 88 889 1 81 
835 Flo) 16 23 81 898 RTH 24 
836 GT02 22 82 891 .LBLl 21 81 
8.17 R·'S 51 892 CFl 16 22 81 
838 RCL4 36 84 893 8 88 
839 R,···S 51 894 RTH 24 
848 RCL5 36 85 895 .LBLa 21 16 11 
841 R.···S 51 896 DSP9 -63 89 I 
842 .LBU 21 83 897 8 88 
843 RCLl 36 87 898 8 88 
844 + -55 899 e 88 
845 sros 35 85 188 8 88 
846 RJ· -31 181 8 88 
847 RCL6 36 86 182 8 88 
848 + -55 183 8 88 
849 ST04 35 84 184 8 88 
858 RJ· -31 185 8 88 
851 1 81 186 PSE 16 51 
852 + -5S 187 bTOa 22 16 11 
853 DSZI 16 25 46 188 nH 24 
854 HOB 22 88 110 

855 GTOa 22 16 11 
856 .LBLD 21 14 

REGISTERS 
0 1 2 3 4 5 6 7 8 9 

X. Y, ;-1 X Y t:,X t:,Y 
so S1 S2 S3 S4 S5 S6 S7 S8 S9 

A 18 je 0 E II ; N, 
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Program Deseripfion I 
~ Program Title Grid of Points: Calculates all points 

Contributor's Name DAV I D SIEDMAN 

Address 15.95.0 OAKRIDGE JWAD 

City MORGAN HILL ~ _. __ __ u_ State. CALIFORNIA_.n~ Zip Code 95037 

Program Description, Equations, Variables --THIS- PROGRAM CAlClllAIES JJ-l£ .LAND Y COORDINATES, 
ALL THE POINTS OF A GRID DEFINED AS FOLLOWS: 

- --- ... _ .. _-_.-

. __ .[)~TA: a) FJR~L_DIRECTION .QL~(]RID: 

- ANGl~.9, WITH JHEJ~QSITIVE X AHS __ . __ ___ _ 

37 

- ALG~~RAI~DISTANCL~UWEEN EACH _~91NI H, IN. THJ~j)J~l~TIQNo ___ _ 

- .IQIALNVMBER.,NJ~O£J>OINTS .. LlN.c.L.U.DING ,THJ: EIRST_9_Nf} ____ . __ _ 

b) SECOND DIRECTION OF THE GRID: 

- ANGLE 92 WIIH __ THE POSITIV_EX.AXISo 

- ALGEBRAIC DISTANCE BETWEEN TWO POINTS H2 IN_THAT DIRECJIONo~ ____ _ 

~.TOTAL NlJ.MBIR_N_2 QF P9lNTS_ ONCLUDINGIl:t~I!BST ONEL_. ____ ~ 

__ . __ . __ ~1..sJAKIJN.G.P9JNLJNQI~!LIL_WITH_JQQRDINAT~S X AND _Y 0'---_____ _ 

THE.. CALCULjl.'1J.QN_JS INCREMENJA~ FROM POJNT) TO POtNLiNIN2J FOR EACH POINT __ _ 

WE FIND: 
,.-,--,-----,---.-,.~---------

- THE INDEX i ~_T~~ Xi andY+ COORDINAT_ES~~ __ .... .._.~_~_~_. 

AUTOMJ\HC_SIOP (THL~NDJ IS INQICATED BY A J~J\?HIN§,DI?J>LAY __ Qf Z_E~RO~S~o ____ _ 

Operating Limits and Warnings 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 

d 
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i Sketch(es) 

~I 
f-+ -
I I ~-- 1 

I I I 
1-".~ .... -_ .. -t-

y 

Sample Problem(s) _ 

--------------

i 1 

X. 10.0000 

'('I 10.0000 
Solution(s 

2 , 

I 

2 

20.0000 

10·0000 

,'t 

; CD 
/ 

x 

N ::3 
I 

"3 4 S b 

~O.OOOO ~O.OOOO zO.()()OO 10.0000 

10.0000 '30.0000 ~O.aooo 30.0000 

o (t) 10 (A) 90 (t) 20 (B) 3 (t) 2 (C) 10 (t) 10 (D) (f) (A) (E)---+ 1.0000 

-------------

Reference(s) ___ " ___ " ___ "" __ 

---- ---------

10.0000 

10.0000 

etc. 



STEP 

1 
2 

3 

4 

5 

6 
7 

R 

9 

~ GRID OF POINTS: CALCULATE ALL POINTS 
"I11III1 AUTO? 
~ 
~ 

INSTRUCTIONS 

ENTER BOTH SIDES OF r.ARn 
INPUT FIRST DIRECTION 

INPUT SECOND DIRECTION 

T NPIIT NIIMRl='D Ol=' DO T NT<: 

INPUT ORIGIN (POINT #1) 

- MANUAL MODE -
START COMPUTATION 

CALCULATOR WILL FLASH ZEROS WHEN PROBLEM 
IS COMPLETE 

_ lil ITO Mnnl=' _ 
START COMPUTATION 

r.AI rill ATnR WTII 1='1 ASI-l 71='DOS WHI='N PRnRll='M 
IS COMPLETE 
FOR A NEW CASE. RETURN TO SETP 2 

39 

INPUT KEYS OUTPUT 
DATA/UNITS DATA/UNITS 

CJc=J 
g, G=:JCJ 
HI [ -.(-ll -] 1.0000 
Q.~ ~c:=:J 
H: U=J L~J 2.0000 

N
C uJc=J 

N1 CO [_~ 3.0000 
X~ [LJC] 
V~ LJi_J C-] 4,0000 
~ CO C=-:J 1.0000 

[RKJ C-=:J X, 
CRZs=1c=J V: 
[lliJ L~ ;~ 

W5J r=:J x. 
[R7S] c=J V~ 
[RKJ [~ :la5h Zeros 
iJc=J 
[LJ[LJ 1.0000 
u:=J c=J 1 nnnn 
CJCJ X, 
[ J c=J V. 
CJCJ .. 

i 

CJc=J X~ 

r==:J c=:J V. 
C~c=J 

I 

:l;a~h 7oyon~ 

r==:J c=J 
CJ[=:J 
c=JLJ 
CJc=J 
r==:J c=:J 
[=:J c=J 
C~c=J 
C J r==:J 
c::=J CJ 
[ JCJ 
[~~ c=J 
l~=:J r==:J 
[---.~ c=J 
I~JCJ 



40 97 Pr.)~ram I~is'in~ I 
. 881 .LBUI 21 11 COMMENTS 857 Rt 16-31 COMMENTS 

882 DSP4 -63 84 858 .LBL2 21 B2 
883 SFl 16 21 81 859 Fl? 16 23 81 
884 GSBe 23 16 15 868 HOl 22 81 
885 ST01 35 81 961 .LBU 21 83 
886 R,j. -31 862 &58/" 23 16 12 
887 ST02 35 82 863 RCLl 36 81 
888 1 81 864 - -45 
889 RTN 24 865 GSB6 23 86 
818 .LBLS 21 12 866 X:'r' -41 
811 DSP4 -63 84 867 RCL2 36 82 
812 'SSe 23 16 15 868 - -45 
813 5103 35 83 869 GSB6 23 86 
814 R,j. -31 878 RCL7 36 87 
815 ST04 35 84 871 1 81 
816 2 82 8~? (~ - -45 
817 RTH 24 873 ST07 35 87 
818 .LBLC 21 13 874 8 88 
819 DSP4 -63 84 875 X#Y? 16-32 
828 STOI 35 46 876 GT03 22 83 
821 R,j. -31 877 SF1 16 21 81 
822 1 81 878 R~ -31 
823 - -45 lFQ , - RCL5 36 85 
824 ST05 35 85 888 ST07 35 87 
825 ST07 35 87 881 .LBL4 21 84 
826 1 81 882 DSZI 16 25 46 
827 ST06 35 86 883 GT05 22 85 
828 3 83 884 8 88 
829 RTH 24 885 bT08 22 88 
838 .LBLD 21 14 886 .LBL5 21 85 
831 DSP4 -63 84 887 (;SB", 23 i6 12 
832 4 84 888 RCL3 36 83 
833 RTH 24 889 + -55 
834 .LBLe 21 16 15 898 GSB6 23 86 
835 X:Y -41 891 X:Y -41 
836 COS 42 892 RCL4 36 84 
837 LSTX 16-63 893 + -55 
838 SIH 41 894 GSB6 23 86 
839 EHIt -21 895 EHIt -21 
848 Rt 16-31 896 EHIt -21 
841 x -35 897 GT02 22 82 
842 LSTX 16-63 898 .LSU 21 81 
843 Rt 16-31 899 GSSb 23 16 12 
844 x -35 : 188 RCLl 36 81 
845 RTH 24 181 + -55 
846 .LSLE 21 15 182 GSS6 23 86 
847 DSP4 -63 84 183 X:Y -41 
848 SPC 16-11 184 RCL2 36 82 
849 RCL6 36 86 185 + -55 
858 'SS6 23 86 186 (;SB6 23 86 
851 Rt 16-31 187 RCL7 36 87 
852 (;S86 23 86 188 1 81 
853 Rt 16-31 189 - -45 
854 (;SS6 23 86 118 ST07 35 87 
855 X:Y -41 111 8 86 

.---__ @56 Rt 1~-31 
REGISTERS 

112 X#Y? 16-32 

0 1 2 3 4 5 6 7 8 9 
flX, flY, flX" flY" N.-l i Nl-l N. 

50 51 ~ 52 ~ 53 "- 54 <- S5 .. 56 S7 S8 ~ 59 

A IB e 0 IE II DSZ 



97 Pro~ram l~is.in~·II 41 

STEP U I4IY')Nf.R~) I' KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

113 (;TOl 22 81 
114 CFl 16 22 81 170 

115 RJ· -31 
116 RCL5 36 85 
117 ST07 35 87 
11 e (;T04 22 84 
119 _LBL" 21 16 12 
128 RJ. -31 
121 RJ. -31 
122 X:'r' -41 
123 RCL6 36 86 
124 1 81 180 

125 + -55 
126 ST06 35 86 
127 (;SB6 23 86 
128 RJ. -31 
129 RTN 24 
138 tLBLa. 21 16 11 
131 F8? 16 23 88 
132 (;T07 22 87 
133 SFB 16 21 B8 
134 CLX -51 190 

135 1 81 
136 RTN 24 
137 tLBL? 21 87 
138 CF8 16 22 B8 
139 CLX -51 
148 8 BB 
141 RTN 24 
142 _LEL6 21 86 
143 F8'? 16 23 88 
144 PRTX -14 

200 

145 F8'? 16 23 B8 
146 RTN 24 
147 R/$ 51 
148 RTN 24 
149 tLBL8 21 B8 
158 DSP9 -63 B9 
151 8 88 
152 8 88 
153 B 88 210 
154 8 88 
155 8 88 
156 8 88 
157 8 88 
158 8 88 
159 " 88 
168 PSE 16 51 
161 (;TOB 22 88 
162 RTN 24 
163 R/S 51 220 

LABELS FLAGS SET STATUS 
A 

9" H, 
B 

9." H., C N, , N., 0 X, , Y, E P ,-+-Pn °AUTO TOGGL E FLAGS TRIG DISP 
a 

AUTO? 
b c d e 

1 USED ON OFF 

° 0 il DEG il FIX 00 
° 1 X 2 X 3 X 4 X 2 1 0 ~ GRAD 0 SCI' 0 

5 6 7 8 ~Y 3 2 0 RAD 0 ~~ X PRINT/RS X END DISPL 3 0 ~ 
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Program Deseription I 
Program Title Grid of Points: Calculate Discrete Points 

Contributor's Name 

Address_ 

City 

DAVID ~ST£DMAN 

15950 OAKRIDGE ROAD 

MOR(lAN HI L L, State CALIEORtHA Zip Code _~ 95D1L_ 

Program Description, Equations, Variables THlS~PROGRAM COMPLEMENTS IISOLUTION TO GEOMETRIC 
PROBL~MS~, PART HI,uIIGRID OF POINTS: CALCULATEf:\LbPOINTS Ii

• ILALbQ!J~ THE CALCUl.,ATION 

OE SPICJ£lED POINTSOFA GRID DE_FtNEJLAS FOLLQWS: 

_~ATA: 

a) FIRST DIRECTION: 

:: ANGLE~,(RELATED TO POSITIVE X_J\XIS). 
- DISTANCE BETWEEN EACH POINT H, IN THIS DIRECTION. 

b) SECOND DIRECTION: 

- ANGLE 92 
- AND H2 

_cL~SJARTJN('LPQJJn (ORIGJN_QF THE GRJQ1=- 11 
WEJil-'LEJ(U AND~_YT1L 

FORMtJLA~~;_ TH~ FLRSlJJIRECnON~_REPRE~iENTS THL1Jl'!ES Of THE SECOND COLUMNS. 

Xij = Xl + U::-JlllX l + (i-11 llX2 

Yij = '(-I± (j-l) AY1~+ (i-I) t,Y'C-~ 

~ t,X2 = H2 COS 92 
t,Y 2 = H2 SIN 92 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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E)(AMPLe. : 

o 
FI12ST DIIZf.CT10N 9 =0 ~ -; 10 

I } I 

r o.o(X)o 0.0000 ~O.OOO 0 - 40· 0000 

I.J " I I. Z. ? I \ • II ~ 

0.0000 IO.OQOQ 0.0000 '(!O.OOOO 

Yi" 

y 

/,1 

x 

_JL1+) 10 (A) 90(}) 20 (B) 0 (+) 0 (el 1 (+) 2 (D) ------:-:-:~._ 10.000p 

. _.I(is--:-:-:::-.-:-::-:-::=.::.:------:-.-::_:::--:.-::----~.--------------::_--::__-.:--:--.:------~ O.OQOQ ..... _____ ~. __ _ 

Reference (5) 
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~1 GRID OF POINTS: CALCULATE DISCRETE POINTS l~ 

~ 
~ i, j+X,Y AUTO? 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

1 FNTFR PROr.RAM CJCJ 
2 INPUT FIRST DIRECTION Q [L::J CJ 

HJ. [A -] l=----=-J 1.0000 
3 INPUT SECOND DIRECTION QT u=J c=J 

H: D3-] L~] 2.0000 
4 INPUT ORGIN POINT (1 1) yL G---] I J 

yr IT-~ l---:=J 3.0000 
5 -MANUAL MODE-

l CJL~ 
CALCULATE ONE POINT (i i) i [--±~ C-] 

i co=J c=J Xi i 
FOR A NEW POI NT GO Tn STFP " WSJL~ Yij 
STEPS 2,3, AND 4 ARE INDEPENDENT C-::J I~ 

CJ C=:J 
6 -AUTO MODE- lL~C_~ 1.0000 
7 CALCULATE ONE POINT (i j) i [LJCJ 

j ~_lL_J **Xij 
CJCJ **Yii 

FOR A NEW POINT GO TO STFP 7 C=--::J c:=:J 
STEPS 2. 3 AND 4 ARE INDEPENDENT CJCJ 

CJc=J 
[ ____ .1 CJ 
C-lc=J 
[ _J c=J 
c::::J c:=J 
CJc:=J 
CJc:=J 
[=]CJ 
CJc=J 
CJc:=J 
c::::J c:=J 
[=:JCJ 
C~CJ 
L _____ J c:=J 
C=JCJ 
CJCJ 
CJCJ 
c::::J c:=J 
C~C~ 
CJCJ 
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~. COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

882 GSBe 23 16 15 857 + -55 
883 STOI 35 81 858 RCL5 36 85 
884 PJ· -31 859 + -55 
885 5T02 35 B2 B68 RTN 24 
886 1 B1 861 .LBLl 21 81 
887 PTN 24 962 F9? 16 23 98 
888 *LBLB 21 12 863 PRTX -14 
889 GSBe 23 16 15 964 F8? 16 23 98 
818 ST03 35 83 965 RTN 24 
811 RJ. -31 966 R/S 51 
812 ST06 35 86 967 RTN 24 
813 2 82 968 .LBLE 21 15 
914 RTN 24 969 F8? 16 23 99 
815 .LBLe 21 16 15 878 GTD2 22 92 
916 X:Y -41 871 SF8 16 21 88 
817 COS 42 872 1 81 
818 LSTX 16-63 873 RTN 24 
819 SIN 41 974 .LBL2 21 82 
828 ENTt -21 975 CF8 16 22 88 
821 Rt 16-31 876 9 88 
822 x -35 877 RTN 24 
823 LSTX 16-63 
924 Rt 16-31 
825 X -35 080 

826 RTN 24 
827 .LBLC 21 13 
828 5T05 35 85 
829 RJ. -31 
838 ST04 35 84 
831 :3 B3 
832 RHi 24 
833 *LBLD 21 14 
834 1 81 

090 835 - -45 
836 ST08 35 88 
837 RJ. -31 
838 1 Bl 
839 - -45 
848 ST07 35 87 
841 RCL8 36 88 

LABELS 842 RCLl 36 B1 A B Q e 
It' V 

D 
; ;-+It'V E Allm? 843 x -35 Q H H 

36 B7 a ~ ~ b '" Co c 1 1 d e USED 844 ReL7 
845 RCL3 36 B3 0 1 USED 2 3 4 
846 X -35 USED 
B47 + -55 5 6 7 8 9 

848 RCL4 36 B4 
849 + -55 FLAGS SET STATUS 
858 GS81 23 B1 

o ~H~~LE FLAGS TRIG OISP 851 RCL8 36 88 
1 ONI 852 RCL2 36 82 o 0 DEG (] FIX [J 

853 X -35 2 1 0 GRAD 0 SCI 0 
854 RCL( 36 87 110 2 0 RAD 0 ENG 0 

3 n-4--855 RCL6 36 86 3 0 
~.56 X -35 

REGISTERS 
0 1 2 3 4 5 6 7 8 9 

fiX, flY, fiX" X" Y •• flY ;-1 ;-1 
80 81 82 -= 83 

~ 84 ~~ 85 ~ 86 '" 87 88 89 

A IB Ie D E 11 
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Program Deseription I 
Program Title Tangent Circle to Two Straight L.ines with a Given. Radius 

Contributor's Name Davi d Stedman 

Address 15950 Oakri dge Road 

City Morgan Hill, 

Program Description, Equations, Variables . THIS PROBLEM CALCULATES THE X AN.D~L.cQQRDJNATES Qf 

THE CENTER OF A CIRCLE WITH A GIVEN RADIUS. THIS CIRCLE BEING TANGENT TO TWOGIJlEN~_._ 

STRAIGHT LINES. IN THE MORE GENERAL CASE, THERE ARE FOUR CENTER SOLUTIONS TO THIS 

PROBLEtvl, 

INPUT SUCCESSIVELY: 
- THE RADIUS OF TH~ CIRCLE TO BE DETERMINED: Rf JA1 

- EACH OF THE STRAIGHT LINES IN THE FOLLOWING MANNER: 

DEFINE THE STRAIGHT LINE BY POINT AND ANGLE, HIE tNDICATED _______ ..... ~_. 

POSITION OF THE CIRCLE TO BE DETERMINED BY REFERENCE TO 

THE STRAIGHT LINE: 

[B]: CIRCLE ABOVE THE STRAIGHT LINES 

[C]: CIRCLE BELOW THE STRAIGHT LINES 

[D]: CIRCLE TO THE LEFT OF THE STRAIGHT LINES 

[E]: CIRCLE TO THE RIGHT OF THE STRAIGHT LINES 

THESE MODIfIERS ALLOW ·U!E.SHlfnm;.'OF~T#E~TWO~lNlnAL·STRAIGHT t.-fNf&,--.--~ 

JIiE~ ~CALCULATION .lS...IHEN_ THLQNLJ1LTHE _lNIERSECTl ONOE-IWO~.sTRAIGHL LIN E S • 

LINE 1 = 

LINE 2 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAl. 



ALL ANGLES MUST BE INPUT FOLLOWING THESE CONVENTIONS: 

X= 

'('= 

o TO 1800 

180;=P\\ 0° 
-180~~ 0° 

-
o TO -1800 

(yz -Y,) co~ e,r:ose~ +X ,s''''' S, CoOS 8z. -')(2. SIN e z cosS, 

SIN (e, - e z) 

v, .. {X -)(,) -rAN 6, 

47 
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r---"'---"-~ ; ---T---~-----'---------

i Sketch(es) i i 
I I n~_ - • 

~--l-
I I f+ 
I : 

~+-
P--~-~-~­
r~ 

Sample Problem(s) 

Solution(s) 

D, = ['0.lzo,"!oo] 

Dz-= tZO;30,-/QOo] 

P05I,'ON O~ GI~<:'t-e 

D. D-z 

B 5 
c.. C 

1> D 
E eo 

x 

X 
-4. 50~b 

- II. e~o I 

- OZ •• 830' 
s. 4~O4 

-10 (A) 10 --( 'N 20 (t) 3{) (B}20{CHS) (t) 30 (t) 60 (CHS) 

Rf ~ 10 

y 
2'3.lb9Q 

-4.ISOb 
/'3. Ib99 

5. S494 

----{B}- {f) (A) -------------------------------------_________ + -4.5096 

2T:1699 -«+ (B) --------------__ ~_~~~_~ ____________________ +-

----------- -------

Reference(s) 
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~ TANGENT CIRCLE TO TWO STRAIGHT LINES WITH A GIVEN RADIUS ~ 

"'I11III1 f X f Y ~,.. 
~ 
~. Rf • ABOVE • BELOW _ LEFT _ RIGHT. 

STEP INSTRUCTIONS 

1 FNTFR ROTH STnFS OF rARn 
2 INPUT THE RADIUS; Rf 
3 FOR EACH STRAIGHT LINE INPUT ITS ELEMENTS 

POSITION THE CENTER TO BE CALCULATED BY 
REFERENCE TO THE STRAIGHT LINE 

- ABOVE D : 
- BELOW D : 
- TO THE LEFT OF D: 
- TO THE RIGHT OF D: 

4 CALCULATE THE ABSCISSE 
CALCULATE THE ORDINATE 

FOR A NEW CASE GO BACK TO 2 

INPUT 
DATA/UNITS 

Rf 
Xd 
Yd 
Qd 

KEYS 

49 

OUTPUT 
DATA/UNITS 

X 
Y 
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STEP KEY CODE COMMENTS x 35 COMMENTS •• I. ~ /' f 'I 
I -

881 .LBLA 21 11 858 RCL6 36 86 
882 ST08 35 88 859 COS 42 
883 RTN 24 868 STOB 35 88 
884 fLBLS 21 12 861 x -35 
885 ReLE: 36 88 862 RCU 36 81 
886 GTOI 22 81 863 RCLB 36 88 
887 .L8LC 21 13 864 x -35 
888 RCLB 36 88 865 RCLJ 36 83 
889 CHS -22 

I 
866 SIN 41 

818 .LBLl 21 81 867 x -35 
811 X:'r' -41 868 + -55 
812 n? 16 23 81 869 RCL4 36 84 
813 GT02 22 82 878 RCL? 36 87 
814 ST03 35 83 871 x -35 
815 X:Y -41 872 kCL6 36 86 
816 ~R 44 873 SIN 41 
817 x:y -41 874 x -35 
818 RJ. -31 875 - -45 
819 + -55 876 RCLJ 36 83 
828 ST02 35 82 877 RCL6 36 86 
821 RJ· -31 IP8 - -45 
822 x:y -41 879 SIN 41 
823 - -45 888 - -24 
824 STOl 35 81 881 ST07 35 87 
825 SFl 16 21 81 882 RTN 24 
826 RTN 24 883 .LSU:. 21 16 12 
827 .LBL2 21 82 884 RCLJ 36 83 
828 STOG 35 86 885 ABS 16 31 
829 X:Y -41 886 9 89 
838 ~R 44 887 e 08 I 

831 X:)·' -41 888 X:'r' -41 
832 RJ. -31 889 bT03 22 tj3 
833 + -55 898 RCL7 36 87 
834 ST05 35 85 891 RCLl 36 81 
835 RJ. -31 892 - -45 
836 x:r -41 893 RCLJ 36 83 
IH7 - -45 894 TAN 43 
838 ST04 35 84 895 x -35 
839 CFl 16 22 81 896 RCL2 36 82 
848 RTN 24 897 bT04 22 84 
841 .LBLD 21 14 898 .LSU 21 83 
842 X(8? 16-45 899 RCt7 36 87 
843 GTOC 22 13 188 RCL4 36 84 
844 bTOB 22 i2 181 - -45 
845 .LBLE 21 15 182 RCL6 36 86 
846 }«BI) 16-45 183 TAN 43 
847 bTOS 22 12 184 .x: -35 
848 GTOC 22 13 185 RCL5 36 85 
849 RTN 24 186 .LBL4 21 84 
858 .LBLa. 21 16 11 187 + -55 
851 RCL5 36 85 188 Si05 35 85 
852 RCL2 36 82 189 RCU 36 87 
853 - -45 118 ST04 35 84 
854 RCL3 36 83 111 RJ. -31 
855 COS 42 I 112 SPC 16-11 
856 ST07 35 87 REGISTERS 

0 1 2 3 4 5 6 7 8 9 
I I Xl Vi 2/V g, r.nS A. RfICOS g, X 1 V 1 Q. 2 

50 51 52 53 ~ 54 55 56 <- 57 1 58 59 

A 1B Ie 0 IE II 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

113 R,·'S 51 
114 RTN 24 170 

120 

180 

130 

190 

140 

200 

150 

210 

160 

220 

LABELS FLAGS SET STATUS 
A 

Rf 
B 

AROVF 
C 

RFI OW 
0 E 0 

I FFT RTr,HT FLAGS TRIG OISP 
a X b Y c d e 1 D~G~LO') ON OFF 

o 0 OJ DEG ~ FIX ~ 
0 1 USED 2 USED 3 USED 4 

USED 
2 1 0 ~ GRAD 0 SCI 0 

5 6 7 8 9 3 2 0 ~ RAD 0 EN~ 0 
3 0 

n __ 
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Program Deseripfion I 

Contributor's Name ~015E2.. T 1-(. 

Address \""11 E. M(S.'S lO~ 
City SPotc::'ANr- State WkSt-ll~m N Zip Code qq'lOZ 

Program Description, Equations, Variables ElIVEM TWO t,.1 tJ 55, EAC '"" pe.F, IJ E." 15 Y 

ANt( TWO ft)JI4T'S, ~OQ.~AM CAL.C.U.'-4TS.'5 SJ..IOIZTesr 
~A~ce eErWE~ ~E -rWO L.'AJE."S. (UU~ ~ WAS 

wrl tr'E5f4 1D DEI&!RM' l(E 71-'E CLEAeANce.S£rWEEIo..{ a s::.1JelC',A..L 

DISTe'eUT1O~ C(~C.u,rs lUll) Ei.LLV WIRes O~ Su'Pft)C\IU<q 

~(Le.TlA.~ES • ) 
~'14 fA~ LI"'ISS D&:F"IAJEP 8V "n-(£ TWO . PO,,,,, -FO~MJ 

Two-point form: 

Point-direction form: 

D= 
~I 

Operating Limits and Warnings 

x - XI , - '1 Z - ZI 
-a--~--c--

/X2.- XI '2 - '1 

I 
a. . bl 

02 b2 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 



Sketch(es) 

Sample prOblem(s)(j,,,~ ~ &"IM~ Il,I ~~. I>I~S.~"""'_ $'PACE. ~ . 
L'U6 w1 QeF'tueD SV AOu.1T'$ X • .1 V.,~. c 80~ .4., fO.. ....NP 

xL, y.~ -!-.' II: 0, 4~ J 10; 

J .. I~E·e Q6~"Je.o ev fit) INT"S ~CJ ~,~ .. == 1t4,~o.l -io .'" ~__ . , , , 
kt-Y~I Cz. == O.!'-,1 It. It 

CU~~afi: UfJl£# 1. 8Y MO"I~G, ~:I V.',.e;: TO 5,4e,., A~J:) 
D:PI»'- nle. D~TAr-LC!£ CA&.c.u,L4no,"-,. 

Solution(s) Id:~K5S: 
~tl4t lotA1 ot~c.tloC61 ItAf6otao[CJ(sJ[c]of3,t'l.rD)[e]+a.5f\ 
~en-~~Auc£' '5£iWE&( UlflC» ,~ '2 ·5q UlJrrs.) 

5t4st7 [sl [el ~ 3.02.. 
(Q.(~ O'$~,""c.5- I SNOW S. 02 U,AJ ( lIS .. ) 

Reference(s) 1-lA~ t:Jr: .,.et,.SS A:>f&. ~ATNEM.AnC5 }1u.e9 Ei>,noM.J 

SAMUEc... M. ~ ..... , ~ .. tolc.s> .~Iii .. a~,c=J..oC. ~~ (If>. 
,QlR7' "'PAG.E 5~q. 

53 
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~ DISTAMCE 8ETWEEtJ LINES 'N. SP.-\CE 
~1 LINE *1 LlNe-Z c:~ 
~ X.tv.fl. X:tv.'tZ: XafY .. tla x~ty:tli ~DIST. 

STEP INSTRUCTIONS 
INPUT KEYS OUTPUT 

DATA/UNITS DATA/UN~TS 

I LOA'P eo-n.l ~ lDaS OF CaA'R.O CJ [=:J 
c:=J CJ 

IIJ Pr.c.T LltJe. -:L : r--- -I r -~ ~] 

2 IAlPUr ){ •• V. • g. X. InaT1!R-tJ 
y. ~~tJ 
i!. lA:J [:~] )(, 

C~] r-~ 

.3 INPuT K:J v.', et ~: le-~Il 
V.' [1--- ~-l 

ENrSR~_ 

~~ LJ~ J c=J )(.,' 
L=--=:=J L-=:J 

INPu' LI tJE. • Z ! C~ c::::::J 
4 I~PuT' x ... VtM~~ Xoz. ratl£& +_J 

V2 ~Mrafl 
~2- C-e. J L_l Xz 

C~:l L~ 
5 1~"uT l('z.' y~ '.~,' )(~ I_~TSIZ-+J 

V:L [§i1'ia2.fJ 
t2. Cl2:J Cu---J 'to' c::::::J L ~] 

~ ,".4Lruu,1tZ. C!I' -I ~T QI$~r-.Lc.e C:=J c=J 
~ LL.55_' -nJ~ T\Afa L ,t..le..~ [£~ c::::::J olSiAwcl: 

[ II J 
7 F02. kJEW /t~.r.:. CUAUcae. ~""L't' [-:=J c::::::J 

1 'TN ~E R!) t N'rS. TJ-fA. r AI!E. L-=-_~ c::::::J 
Dl~ tHCt9..lT ~~ -nJ~ l'ICr:::..v IOUS [-==:J c=l 
I~~.:= BV aDuJ.<d TO ~TEP Z,!5. c=J[ ] 
41 o~ 5 Ur-s ~<DO/Q~i). TJ.(&J. C--:=J C] 
Qo TO g,t=r ~ ~ - .... L.CoL4l"E [:=J L:::] 
NEW Df~T~~';;' • c::J c=J 

r~C_J 
C:] c:=J 
Cl c::::::J 
C~ c::::::J 
[~ c::::::J 

*"~J'!'AjIVE S'~' IF FRE~~lT. I-Ik-S CJ c::::::J 
JJO Slcakl'C::ICAMCE L~ c:::=J 

[~_~ [ 1 
f=:JC] 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

8tH .i.E .. ':' '41 Z5 II 857 R~· ~~ 
882 S Tei. ~S 0'1 858 STU4 ~I 011/ 
Be] R~ ~~~~ 8r:q .J ... R~· *~ ~~ 
8i34 STO~ ~6 01 868 5TG5 ~8 0'; 
805 1<.4 6~$'~ 861 p~c' .. ~. SI ~,. 

886 3TG8 33 "" 862 ReLt; ~y (Jf 
887 Hi~ ~~Z% 863 RCU It{ (JZ 
8B8 *i...BLB ~/« IZ 864 - ~I 
BB9 STD5 8~ 4$ 865 Ret? ~I/ (J7 

8113 R.i· #,$'I 866 RCL1 ;~ (JI 

81i ST~'; " ()I/ 867 - ~I 
812 R~ g, $'J 868 RCL6 ~¥ ,,(; 
813 STD] 3' IJ~ 869 ReLe 3&/ tJ() 

814 RTN 3~ ZZ 878 - £/ 
815 tLBLC '/~/~ 071 p-4C .. ~. ~I o/z 
816 STD8 ~iJ ()I 87 " 1<- 5-;06 ~~ (JI. 
8U fU 35 5~ 873 R~· 3S S'~ 
818 STD? 7~ 67 874 STUi' ~~ (J7 
819 ii-I ,'t. 3~,~ 875 R' ,'t ~~$'~ 
828 STu:;' ~iJ '" 876 5T08 Ho$ 
821 RTN Mz% 8"'''' ,. ,. RCLl I¥ (J/ 
8'-"'" c..: *LBLD 11t'5 let 878 RCL5 ~"'(J~ 
823 SlOE ~~ IZ 879 ;..' ." 

824 R- , ,,. iJ~ :t'6 888 R'C~'; JV(JoI 
825 STU;:; ~3 /I 881 ReL2 ,,, 02 
826 R.i· H $'~ 882 .'. 7' 
8?7 ~I STDS 83 D'I' 883 - ftl 
828 PTN H ZZ 884 STDe ~3 15 
829 *LBLt alzs ,6 885 R['L~ ,~ O~ 

838 RCL5 34 ~ 886. Rc..::: #'1 ()' 
831 RCL2 ~yoz 887 .... 71 
B~-.jc," - G/ 8B8 RCL5 ~01 ()$ 
833 ReL4 ~ ()I/ 889 HLe ~'" 00 
834 RCLl ~I{ (J/ 898 .... " 835 - f>/ 891 - ~I 
836 f;;C.L3 ~406 892 STu[' ~~ 1./ 
837 RCUJ H (J(J 893 RG.6 6'" 00 
838 - ~/ 894 RCL"t ~" 0.". 
839 FtS ~I 4Z 895 A 71 
8413 STDfi 8~ 1:'0 896 RCL3 I., 03 
841 f;J. ~~ 9 897 RCLl ,-I 01 
842 SIO~ ~~ (J I 898 A 71 
843 RJ. K~~ 899 - '£1 
@44 S7Gi: 11 tlZ lBB STeE 6~ I$' 
845 ?:s ~, 4/z 181 x~· JZ st./ 
846 ROLE. N I~ 182 R'CLD let 11/ 
847 RCLC; 14 (J, 183 ',I.,: fZ $'1/ ... ~ .. 
848 - ~I 1134 + ~I 
849 RCi..':; -J¥ 1/ 185 ROLe ~" I~ 
859 RCi..? 1¥ (J7 1136 ii z JZ G¥ 
851 - 5/ 187 T (.1 
852 ROLS J4 0" 188 ,J /-~ 61 Stl-
853 f;:CLC 34/ ()" j!:i9 1.···,\' ~5" 'Z 
854 - ~, 11 fj RG.£ 3~ Oil 
855 p-4C' .. ~. .$1 #z 111 RCi..C ~~ II 
856 STu] 1~ oJ 112 71 

REGISTERS 
0 X. 

1 v. 2 
~. 

3 
~,' 

4 Y.' 5 i!. 1 6 
Xz. 

7 Y& 8 
2'~ 

9 Yo"! 
50 4 • 51 52 C. 53 54 th. 55 ~~-" ... ) 57 ) 58 59 

b. a~ Cr. (y,- y .. r~,-h> 
A Yz' IB ~z.' rre-c] .v,-'x' Drc_~ !TA-81 I I 

~ -
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

113 RCL7 Iv fJ? 
114 f:CLD f'l ,01 170 

115 X 7' 
116 + f#' 
117 R['LS 3c1 II" 118 f:eLE ft{ I~ 
119 x 71 
128 .,. " 121 .:-~ 71 
122 pM,-. 

r .. " " 4Z, 123 RTN ,~ Z~ 

124 F.' .. S Rtf 180 

130 

190 

140 

200 

150 

210 

160 

220 

LABELS FLAGS SET STATUS 

AINPUTp. BIIoIPLtr 1'. ' C,NI'Ur ~ D 12£' t~ClUr 
E 
IOu-c. D 0 

FLAGS TRIG DISP 
a b c d e 1 ON OFF 

0 D ~ DEG M' FIX ~ 
0 1 2 3 4 2 1 D ~ GRAD D SCI D 

5 6 7 8 9 3 2 D I!l' RAD D ENG2.D 
3 D ~ 

n __ 
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Hewlett-Packard Software 
In terms of power and flexibility, the problem-solving potential of the Hewlett-Packard line of fully 

programmable calculators is nearly limitless. And in order to see the practical side of this potential, 
we have several different types of software to help save you time and programming effort. Everyone of 
our software solutions has been carefully selected to effectively increase your problem-solving poten­
tial. Chances are, we already have the solutions you're looking for. 

Application Pacs 
To increase the versatility of your fully programmable Hewlett-Packard calculator, HP has an ex­

tensive library of "Application Pacs". These programs transform your HP-67 and HP-97 into specialized 
calculators in seconds. Each program in a pac is fully documented with commented program listing, 
allowing the adoption of programming techniques useful to each application area. The pacs contain 20 
or more programs in the form of prerecorded cards, a detailed manual, and a program card holder. 
Every Application Pac has been designed to extend the capabilities of our fully programmable models 
to increase your problem-solving potential. 

You can choose from: 

Statistics 
Mathematics 

Electrical Engineering 
Business Decisions 

Clinical Lab and Nuclear Medicine 

Users' Library 

Mechanical Engineering 
Surveying 

Civil Engineering 
Navigation 

Games 

The main objective of our Users' Library is dedicated to making selected program solutions contri­
buted by our HP-67 and HP-97 users available to you. By subscribing to our Users' Library, you'll have 
at your fingertips, literally hundreds of different programs. No longer will you have to: research the 
application; program the solution; debug the program; or complete the documentation. Simply key 
your program to obtain your solution. In addition, programs from the library may be used as a source 
of programming techniques in your application area. 

A one-year subscription to the Library costs $9.00. You receive: a catalog of contributed programs; 
catalog updates; and coupons for three programs of your choice (a $9.00 value). 

Users' Library Solutions Books 
Hewlett-Packard recently added a unique problem-solving contribution to its existing software 

line. The new series of software solutions are a collection of programs provided by our programmable 
calculator users. Hewlett-Packard has currently accepted over 6,000 programs for our Users' Libraries. 
The best of these programs have been compiled into 40 Library Solutions Books covering 39 application 
areas (including two game books). 

Each of the Books, containing up to 15 programs without cards, is priced at $10.00, a savings of up 
to $35.00 over single copy cost. 

The Users' Library Solutions Books will compliment our other applications of software and provide 
you with a valuable new tool for program solutions. 

Options/Technical Stock Analysis 
Portfolio Management/Bonds & Notes 

Real Estate Investment 
Taxes 

Home Construction Estimating 
Marketing / Sales 

Home Management 
Small Business 

Antennas 
Butterworth and Chebyshev Filters 
Thermal and Transport Sciences 

EE (Lab) 
Industrial Engineering 

Aeronautical Engineering 
Control Systems 

Beams and Columns 
High-Level Math 
Test Statistics 

Geometry 
Reliability / QA 

Medical Practitioner 
Anesthesia 

Cardiac 
Pulmonary 
Chemistry 

Optics 
Physics 

Earth Sciences 
Energy Conservation 

Space Science 
Biology 
Games 

Games of Chance 
Aircraft Operation 

Avigation 
Calendars 

Photo Dark Room 
COGO-Surveying 

Astrology 
Forestry 



GEOMETRY 

These programs calculate basic geometry problems, mostly plane geometry. 
Calculations include points, lines, circles, intersections, distances, angles, 
etc. 

SINE PLATE SOLUTIONS 

V NOTCHES AND LONG RADII 

INTERNAL AND EXTERNAL TAPERS 

POINTS OF TANGENCY WITH CIRCLES AND ARCS 

LINE-LINE INTERSECTION/GRID POINTS 

POINTS ON A STRAIGHT LINE 

GRID OF POINTS: CALCULATES ALL POINTS 

GRID OF POINTS: CALCULATES DISCRETE POINTS 

TANGENT CIRCLE TO TWO STRAIGHT LINES WITH A GIVEN RADIUS 

DISTANCE BETWEEN LINES IN SPACE 
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