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PROGRAM DESCRIPTION I ruer o7

Program Title EQUATIONS OF PARTICLE DYNAMICS
Contributor's Name DAVID HAYDEN
Address 38 WASHINGTON STREET

city ROCKY HILL . State/Country N,J ., Zip Code 08553

Program Description, Equations, Variables For an object undergoing constant

~acceleration, the following equations are true:

x=v(o)t+££2 V(f)2=V(O)2+2AX
S . Where: X=total distance
PROBLEM: Given any three traveled.
S the five at right, : v Og =initial velocity
solve for the other 2. V(f)=final ve1001ty
: : t=time

A=average acceleration

From these 2 come the following equations used 1n the program:

X=(v(0)+v(£))t : t= v(£)-v(O : t= 2X : A=V(£)-v(O
N (GRIO)] S S GO

2% -v(0) ~AJv(0)2+2ax
't : .
-At ='\lV(f)2-—2AX

X
T2

V(£)=v(0)+at

V(0)=V(f)-At_.

S2X-v(f) . =
t

Necessary Accessories NONE

Operating Limits and Warnings When given the distance X, the acceleration A,
..and either velocity, there are 2 solutions for the other velocity

.and time..You must initialize the program prior to the first calculatid

>

Reference(s) Th1s program was 1inspired by #00766D by Erik Goetze.

Thus program has been verified only with respect 10 the numerical example gven in P:ogum Description il. User accepts and uses this program matenal AT HIS GWN RISK. 1n rekance solely upon his-own
nspecton of the program matenal and without reliance upon any g the program matenal

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
IMFLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL
DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL.

n.
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PROGRAM DESCRIPTION IT ..

XEQ a e T=24.000 SOLVE
: A=4.167 :

of 7
Sample Problem (Sketch if Desired)

a) A boy throws a ball up in the air with initial velocity 30m/s.
when 1s the ball 20m above him and how fast 1is 1t going at that
time?

B) A train starting at rest accelerates to a speed of 100m/s over
a distance of 1200m. How long did 1t take and what was the
acceleration?

SOLUTION:
Input‘ Function ’ Display Comments

! _— XEQ e ) L . INITIALIZE

30 | XEQ D 30.000 v(0)

—9 8 ~|xeQ E . =g.800 | ACCELERATION FROM GRAVITY

. | XEQ A I 20.000 DISTANCE X ..
XEQ a - VF=22.539 CALCULATOR. BEEPS SIGNALING
- ‘T=0.701 - DUAL-SOLUTION. .
T=5.301 THE -SOLUTIONS ARE:-- s
l; VF=22.539 ; T=0. 761 -
2) VF=-22:539 ;- T=5.361
100 XEQ C 100.000 V(f). NOTE THERE WAS NO
. . . NEED TO REINITIALIZE.
o XEQ D 0.000 v(0).-
1200 XEQ A 1,200.000 DISTANCE X




" USER INSTRUCTIONS
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SIZE:
(HP-41C) 007

FOR A NEW CASE, GO TO STEP 2
NOTE:

IF YOU GIVE X, A, AND EITHER V,

.'I'HERE'WILL'BE TWO SOLUTIONS FOR

4 AND THE OTHER V. IN THIS CASE,
THE CALCULATOR WILL DISPLAY V,
BEEP, DISPLAY T1, AND DISPLAY T2.
THE SOLUTIONS ARE V, T1 AND

-V, T2. T1IS STORED IN ROO AND
T2 IN RO2 SO THAT YOU MAY CALL
THEM UP IF YOU MISSED ONE OR
BOTH. |

NOTE:
AFTER THE CALCULATIONS, ALL
VARIABLES ARE STORED AS FOLLOWS:.

RO1=X RO2=t RO3=V(f) ROU4=V(0)
RO5=A ROO=T1 (SEE ABOVE NOTE)

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
1.} LOAD PROGRAM AND INITIALIZE XEQ e
2.] INPUT ANY THREE OF THE FOLLOWING
1 DISTANCE X X XEQ A X
2 TIME t t XEQ B t
-3 FINAL VELOCITY V(f) V(L) XEQ C v(f£)
4 INITIAL VELOCITY V(O) v(0) XEQ D v(0)
.5 .ACCELERATION A A XEQ E A
.. 3.| SOLVE FOR.THE OTHER 2 XEQ.a OTHER. 2




PROGRAM LISTING
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Oe7 097 &aic
STEP/ .. KEY CODE STEPR/ KEY CODE
LINE  KEY ENTRY  (67/97 only) COMMENTS LINE: KEY ENTRY  (67/97 only) COMMENTS
ai+tEBL “EFD 46 ST 83 ’
47+LBL 28 SOLVE t
a a2 RCL B2 FROM
@1 oo FbL B4 v(£),v(0),
@1 51 RCL B85 A
= STORE DATA sz -
G2 AND ACCUMULATE SZ GTO &0
' POINTER SqeLBL 13
el | 22 RLL a1 SOLVE t
L C_ 28 = FROM

11 STo a3 l Ch RCL B3 X,v(£),v(0)

i2 4 25 nbl de

13 GTO @t 52 RCL B84

14«iLBL T 'f? ~:

15 STO &84 ‘ 51 .

16 B | EZ+LEL @8

17 GTO &1 €2 STO 82

18¢LBL E | gt i :

19 STOo @5 ' 55 2 POINTER

2B 16 , eo oin a1 INCREMENT=2

21+LBL 61 | easiBl 26

22 ST+ @c eo FLL @5 SOLVE V(f)

23 HLBY 69 RLL & FROM

24 E:s: o0 ROl e v(0),t,4

25+ LE = ' -

26 KER IND | SOLVE PFIRST ;é ECL 244

@6 ; .

27 GTO IND SOLVE SECOND gl 8 :

! BL 30 76 RCL a1 SOLVE V(¥)
LBL 28 ‘ 27 o FROM ‘
RCL @3 | SOLVE X fa v(0),X,t
i::l_,L (=8 ; FROM( ) %;q RCL Q2 ‘

t, v(£), am -

RCL @z = -

- | v(0), a 81 RCL 84

2 ‘ gz -

- 22 GTD @0

1 24+LBL 25

STO @1 g-;' RCL 85 soLve vir)
e 8e = FROM -
GTH &1 87 * V(0),A,t
+LBL 2% 83 RCL &1 (0),4,
. = 29 %

S SOLVE V(f) 56 RCL @4

RrL z FROM 0) 21 Wtz

iy X,T,V(0),A >

STO 8o it ’ o2 o+

s1o ee 27 SQrT

Note: Refer to "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for specific information on keystrokes. The Function Index is found at the very back of the Handoook. Refer to Appendix E in
67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE " for exact keystrokes.
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PROGRAM LISTING
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O97 ®aic

KEY CODE STEP/ KEY CODE
KEY ENTRY - (67/97 only) COMMENTS LINE KEY ENTRY (67/97 only) COMMENTS
a4+l BL 28 | 142+l 8L 14 |
o5 : 143+LEL 1S SOLVE A
=14 144 RCL B3 ROM
=7 POINTER 145 RCL G4 Fyl(f),v(o),t;
2 51 INCREMENT=4 146 -
99 z2 i 147 RCL @2
aa 23 SOLVE V(0) 148 - l
a1 B3 FROM 142 STO BS
az as t,V(£),A 156 -g-
az o2 151 16 |
fd 1SZ+LEBL @1
as - 153 “F=" | DISPLAY
as GTO &@ 154 ARCL ¥ | ANSWER
ar+LBL a7 155 AVIEW
B2 RCL @1 SOLVE V(0) 156 RCL 2a WEW POLNTER
G2 Z FROM 157 + e
ia % X,t,v(f) 152+ LEL = i
11 ®CL 82 159 a . RESET.
12 -~ 166 STO Q& |
i3 RCL 83 161 END ?
14 - E
15 GTO 9
iG6+LBL 19
17 RCL 81 SOLVE V(0) N _ -
12 RECL = FROM
192 ~ X,t,A
28 RIL as R S T
21 RCL @2 .
2z %« 0 8o
2z 2 -
24 -
25 -
25 GTO an -
Z7+LEBL 21 -
:?8 RCL BE SOLVE v(o) ,,,,,,
29 stz FROM - -
39 PrLoes X,V(f),A
Zz =
33 RCL @1
24 =
EI7eL 2a
3= S @4
39 e
46
4i =31 00! B -

67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE™ for exact keystrokes.

Note: Reter 10 "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE™ for specific information on keysirokes. The Function index is found at the very back of the Handbook. Reter to Appendix E in
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REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS STATUS

00 T1 , sZze 007 TOT.REG. 39 USER MODE
01 DISTANCE X - . v ENG FIX ... SCV . ONXX OFF .
02. TIME -t : : .} pec RAD . .. GRAD
03 FINAL VELOCITY . .
05.. ACCELERATION. .,  i... . : INIT
05, POINTER - o . .. -} _sic SET INDICATES CLEAR INDICATES
i
- ASSIGNMENTS
FUNCTION KEY FUNCTION KEY
,,,,, : % ;
. - :
O
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