.03250D Program Description | o~

Program Title DOPPLER EFFECT — |NTERCHANGEABLE SOLUTIONS

Contributor's Name __DONALD _BEATY
Address _ __A130__QUEEN'S_[ANE
City __ SAN MATEO State _CALIFORNIA ____ Zip Code _iﬂio,L_J
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Program Description, Equations, Variables THiS_ PROGRAM PRODUVCES INTERCHANGEABLE SOLUTIONS__FOR.

BoTr _CLASSICAL._AND_RELATIVISTIC__DOPPLER _SHIFTS, _FOR__PROBLEMS. INVOLYING_WAVE PROPA-
CATION_THROUGH A MECHANICAL _MEDIUM_2.9., SOUND WAVES THRQUGH AR , ANY_EIVE OF THE
SIX_ VARIABLES _MAM_BE ENTERED BN KEYING THE APPROPRIATE DSER-DEFINED BUTTOAS.
THE DESIRED YARLUE 1S _THEN DETERMINED BY PRESSINC THE ReMAINING USER-DEFINED KEY

CALCULATED YALUES ARE AUTOMATICALLY._ ITORED _FOR FURTHER USE.
,,,,, -REWNTWISTIC_DOPPLER=SHIET PROBLEMS2.5., ELECTROMAGNETIC RADIATION, THREE._
OF _THE FoUR _VARIABLES ARE_ENTERED AS DESCRIBED_ABWE _THEN. THE DESIRED VALUE
1S__THEN CALCULATED BY PRESSING_ _THE  FOURTH _USER-DEFINEABLE _KEY_WITHOUT _INTER—__
VENING__DATA_ENTRY,.

__EQUATIONS _USED_ARE
_ (CLASSICAL _DoPPLER SHIFT) . ( REWTWISTIC__DOPPLER SHIFT)
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. AND MEDIUM VELOLITY
Operating Limits and Warnings . SIGNAL _PROPACATION, MUST BE ALONC_A_STRAIGHT AINE_PASSING

THROVGH__THE SOURCE AND _THE RECEIVER. 3F ANN _PARAMETER _HAS _A _Z2€RD VALWE, ZER0 SHOWD___
BE INPUT IF A __PRIOR _RUN_MAY HAVE STORED A _NON-2£R0 VALUE , ALL_ VELoCITIES mysT BE

_STATED _IN_CONSISTENT _UNITS __FOR _EACH_PROBLEM RUN

-~ B — - [ S -

( )
This program has been verified only with respect to the numerical example given in Program Description 1. 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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032. «~ Deserinti 11 e
‘am Deseription ..
— A ———— e e e e e e et e e o ,' e - \
Sketch(es)
OBSERVER'S VeiouTy| SOUREE'S VEwoeiTy | ReBonis viigerry RELATIVE  VELQITY
ORARYER | OBSERVER | SoURCE | SOURCE | MEDIUM | MEDIUM o
movne  |RoiE | ot :\3\#‘»&“ Movise Imovine | | INCREASIG | DECREASING |
'53&262 SOURCE OBSERYER| OBSERVER_ 38’222 ;",:Em SEPARATION SEPARATION
{___f..__‘__:.___ —t b= 4 -+ |-t ——] e+ o
. _CLASSICAL DOPPLER EFFECT . . _ . RELATIVISTIC DOPPLER EFFECT
- )
Sample Problem(s) - .
PROBLEM, CLASSICAL DOPPLER EFFECT (souwno) L
NumBeR  JA] Source [B] sicNAL |<J OBSERuga's | Dl ProracaTiNG ] Source  |-£% oxserveD
FREQUENCY VELOCITY VZLOLITY mesom's vewoomy | vewe Ty FREQUENCY
I 10co Hz | 330Ms | domis oo myy o M/ e - L
2 ? ss0ms | oMy o M5 ash Rl | 372 He.
3 15 RHe ks Amtosg;_(;wm o Bt E-?fv.g?oi{sfnn ‘f;}x“’s”?-
T R SR N BT -
5 15k Ha 330 M 1’3:“':;:)«: o ™s ru:&)':/s 2 e
RELATWISTIC DOPPLER EFFECT (ELECTROMAGNETIC RADIATION) o
bt l%c R vty el Rewamve veloomy SIGNA L VELOCTY
6 3.000000%3§ 03] 3x 167 Hz | 100 M/g APPROACHING 3.00 X108 M/s
7  |29%9%9509 | 3210742 | 100 M/g RECEDING 3.00 x 18 M/
Solution(s) L . . . I
D looo [Al 330 B o[&] of5] o E] EIE —> [.12 x 10%Ha _ o
®
— 2 3712 [Fx] 330[E). of€] oB| ¢oEl[A] —> 140 He .
3) 15.3 x 103 [F1la] 15 x 103 [A] 6O Cus o] 80 CHS[E]BL — (.08 x 103 ¥ o
4 15.0 x 103 [A] 330(B] 20 crs (] 10 cHs [D] 30 Chs[EIFIE] —> 5.8 X103 He
_8) 15.0 x (03[A] 330 @) 20 0 6] 30 cus [E]FIE] —> 115X 103 Ha__ i
L) DP9 3 €gx % [Flicl 3 gex & [F][E] 1oo [¥][D] [£]TB] —>3.00000099% 09 _ __
7) 106 cus PO F] Bl ——>2.999999000 69.__ ([ DSP 2. BEFORE RUNNING____
CLASSICAL PROBLE AGAIN)
k Ut e . S )
4 )
Reference(s) FRANKLIN MILLER | JR,, COLLEGE PHYSICS 9% £D., HARCOURT | BRACK , JOVANOVICH , INC..




User Instructions

S

Page ~

1 REWTIVISTIC DOPPLER_
OBSERVER'S

<> x‘l. ( FReovEky) y

DOPPLER. EFFECT — INTERCHANGEABLE SOLUTIONS

YO oy pmer DN (Rewmne vascmy)on (wAve vewserny)

FROPAGATING NEDIVM

<p"6'nssnv:&§ Ve e <P e oc

<D soURCE VEWCTY,

2P

of O

INPUT OUTPUT
STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
! LOAD S\DE | AND SIDE 2
L | 'F PROBLEM INVOLVES ELECTROMAGNETIC RADIATION
GO TO STEP 5
Fréouincy peroined
3 | FoR CLASSICAL DOPPLER CASE. INPUT FIVE OF SIX By osserven | £
v s EMCTIED
VARIABLES B\ SooRte fa
PROPAGATION
VEWRLITY C
OBSERVER'S
VELOLrTY Ly
PROPAGATING MEDIUM
Vr:s.ot.n“\q /U—m\
SOURCE
Vesoorry o
H | CALCULATE DESIRED VALUE BY DEPRESSING REMAINING ANSWER
USER -DEFINEABLE KEN WIMHOUT PRIOR DATA ENTRY
RECE| 1
5 | FoR REIATIVISTIC DOPPLER CASE INPUT THREE Freeuteey Y
i EMITTED
OF _THE FOUR VARIABIES FRegotNCy v
REVATIVE
(U7 mpy BE MECESSARM To CHANGE To DSP 3 WHEN veLoerTy Vrut
) R PROPAGATION o,
RELATIVE yELOCITY 1S VERY SMAwL) VELXITY Wk
(> | CALCULATE DESIRED VALWE BM DEPRESSING BANSWER,
REMPAINING USER- DEFINEABLE KEY W1 THOUT
PRIOR DATA ENTRY
7 | FoR A NEwW CASE GO To STeEP 3 ORSEP S

IduEoudon a0 0Ud0U COa = e R HeleR e L
IR s s s
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COMMENTS

STEP COMMENTS STEP  KEY ENTRY  KEY CODE
001 9 LBLfa 32 25 1l PoBsrver's FRequancy i - 81
STo @ 33 oo |(tAssicaL) STox 33 ox
LF3? 35 71 03 | ENTER O0R CALCULATE A RTN 35 22
). RON 35 22 £i- g‘_c_ 060 £ wpL C 3125 13 | owserver's vEwery
RCL | 34 o1 cri STo 3 33 03 | (Classican) -
ReL 2 34 0% A F3? 35 71 03 | ENTER OR CALUWTE
RCL 3 34 63 ARV 35 22 | o= CCARL) 4K (Wantin)
RCL 4 34 0y RCL 2 34 o B Fa——
- S RCL © 34 0o
010 + G RCY 1 34 0!
X 71 = 51
RCL 2 3402 X a1
RCL § 34 05 RCL O 34 00
RCGL 4 34 o4 070 RCL & 34 05
- S) RCLY 34 o4
+ A b 31
= 8 X €l
STo & 33 oo + b)
Y RTN 3522 ReL 1 34 ol
020 P i3 A 31 25 11 _|oSource FRequeNcy £ + a1
STO | 33 o) | (crassicay) RCL 4 34 o4
L E3? 2¢ Tl o ENTZR. OR. CALCULATE + bl
A RN 3522 ) p.-LfCcanmy STo3 33 03
RCL & 34 0o c 080 A RIN 35 22
RCL 2 34 02 Lt ® 3) 28 14 | <>PROPACATING MEDIUM
RCL S 34 05 SToM 33 04 VRLoCTy Raassicay) Nin
REL 4 24 0 L E3? 35 71 03 ENTER OR. CALCULATE
- S\ A RTN 38 22
+ (D' RCL b 3|{ 00 /U—ﬂks Q“C;;A?%_ﬂi‘)
030 X 7 RCL 2 34 0 e
RCL 2 34 03 RCL S 39 05| #%wwo vasurry For.
RCL 3 3Y4 03 + () PROBLEMS INVOLVING
RCL Y 340 X < SOUNQIN MoviNG AR
= 5 090 RCL I 34 0]
+ Gl R 2 34 02
< 81 RCL 3 34 03
- STot 33 01 + bl
A RN 3522 X 71
€ LRL B | 31 a5 12 | & sicaL vEwerT(* ¢ - Si
540 <To 2 33 02| (crAssicaw) RCL @ 3% oo
ALE3? 35 7) 03| ENTER OR CALCULATE RCL J 34y o
2 RTN 35 22 | (- folro-tin,)- (ne-om) - Sl
RCL ) 340l S — + 8l
RCL 3 3y 03 100 STo 4 33 o4
RCL Y 34 * 2.9, VEWUTY OF SOUND 2 BTN 35 22
—_ S| N AR SLRLE 3128 V5 1B %ouzcz VELCITY
— CLASSIcAL)
X 7! ST0 S 3308 ENTER 0R’ CALCULATE
RCL © 34 00 ME3? 35 71 0% . (“»-ﬂ\(c-mm)dc ",
RCL & 39 05 A RTN /| T ——
050 RCL 4 34 04 RCL | 340
- Si RCL & 34 00
X 71 - s
— S ReiL 2 34 o3
RCL @ 34 00 110 RCL 4 34 0
RCL 1 34 ol - St
— 1] X 7!
REGISTERS E— o g e e g AV "1
[0 Ottt Freg |1 Sovace sasa 2 51ERAL VEAKIT | 3 OBRcAveRs viwerry |4 RomaTiaG o Soukce vy |6 o 7 Sovmsx P v veue
L I, soizaCoonme.cres L - o V pY Nl
S0 X S2 S3 S4 S5 S6 S7 S8
A B [ D 3 I




et i

Vo« UY R
STEP  KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
RCL | 34 ol - 81
RCL 3 34 03 170 £ 31 54
X B A RN 35 2%
+ b FLBLa | 3135 02 | guBROUTINE H2
RCL ¢ 34 00 RCL & 34 Ob
= 81 RCL 7 3407 CALCULATES
SToS 3305 + 8l »' 2
120 1 RTN 35 23 a4 X% 3254 (?) -1
g LBLAt | 32 25 12 | & ' omseaveo rmeguzncy i 4) —
¢ sToe 323 0k | (REUTMISTIC) Iy m (2)_-)1+ |
A F3? 3S 71 03 ENTER. OR. CALCULATE [ o) By
A eTN 3522 '{;———, e > 180 = 5
£ 681 | 31 2201 A e )Y Axgy 35 52
RCL 7 34 07 1 ol
X Nd] + )
STo b 33 0b <= 8|
A BTN 3522 A RTN 3523
130 5 LB {¢ 32 2513 [ <>V Source eresvency
STo 7 33 07 (RELATIVISTIC)
L F3? 38 71 03 | gaTER of CALCULATE
M BTN 35 232 '
$GSB 1 | 3129 o V=V, y'*vib 150
A VX _38 63 L7
RCL [ 34 O
X T
ST 27 33 07
N BTN 3522
140 SLBLLR | 3228 1 [ n Rewmwe vewumy
STo & 33 08 (REATIVISTIC)
i‘;?f" 35 T1 03 | ENTER 0R CAICULATE y
RN 3523 .
PESB2 | 31 3z o2 V¢ CEya)l-l] #,u) 200
RCL Y. 34 09 v
X N4
STo 8 33 08
A BIN 35 22
g LBLfe | 32 2518 | Do (WAvE vawary)
150 STo09 33 09 (RELATIVISTIC)
j&;ﬁ 35 ;’)'S o N ENTER_0R. CALCULATE
I 2 z
L Gspa | 312202 C%K@y
2% 3563 G52 210
RCL 8 34 08
A 71
STo 9 33 09
A RTIN 3822
£ LBl | 31 25 O] SUBROUTINE #1
190 ] ol CALCULATES
RCL B 349 08
RCLA | 39 o9 Wc‘
s 81 T
+ (4] ! /C 220
A LSTxX 35 82
! ol
A XYy 38 Sa
- Si
LABELS FLAGS SET STATUS
A B C D E 0
FLAGS TRIG DISP
a b c d Py 1 ON OFF
5 o O DEG & FiIX O
z 1SVBRounue: 2suaem'u£ 2 ¢ 2 ; g % gARSD g E’Sg g
6 7 9 3vATp ey | . o o n_2
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