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INTRODUCTION

AFTER 12.6 S, A SPINNING ROULETTE WHEEL HAS SLowED DowN To AN ANGULAR VELOCITY OF 1.32 RAD/s. DURING
THIS PERIOD, THE WHEEL EXPERIENCES A DECELERATION DUE TO VARIOUS FORCES SUCH AS FRICTION AND AIR RESISTANCE.
UNDERSTANDING THE DYNAMICS INVOLVED IN THIS PROCESS OFFERS INSIGHTS INTO ROTATIONAL MOTION, ANGULAR
ACCELERATION, AND THE PHYSICS GOVERNING SPINNING OBJECTS. THIS ARTICLE EXPLORES THE CONCEPTS RELATED TO THE
DECELERATION OF A ROULETTE WHEEL, ANALYZING THE FACTORS INFLUENCING ITS ANGULAR VELOCITY, THE CALCULATIONS
INVOLVED, AND THE PRACTICAL IMPLICATIONS OF SUCH MOTION.

UNDERSTANDING ANGULAR MOTION

BAsic CoNCePTS oF ROTATIONAL KINEMATICS

ROTATIONAL MOTION DESCRIBES HOW OBJECTS SPIN AROUND AN AXIS. KEY PARAMETERS INCLUDE:

* ANGULAR DISPLACEMENT (©): THE ANGLE THROUGH WHICH THE WHEEL ROTATES, MEASURED IN RADIANS.
o ANGULAR VELOCITY (N): THE RATE OF CHANGE OF ANGULAR DISPLACEMENT, IN RADIANS PER SECOND (RAD/S).
* ANGULAR ACCELERATION (A): THE RATE OF CHANGE OF ANGULAR VELOCITY, IN RADIANS PER SECOND SQUARED

(rAD/S?).

THESE PARAMETERS ARE INTERCONNECTED THROUGH KINEMATIC EQUATIONS ANALOGOUS TO LINEAR MOTION, WITH ANGULAR
DISPLACEMENT, VELOCITY, AND ACCELERATION REPLACING THEIR LINEAR COUNTERPARTS.

Key PHYSICAL PRINCIPLES IN DECELERATION

THE SLOWING DOWN OF THE ROULETTE WHEEL INVOLVES SEVERAL FORCES AND PHENOMENA!

1. FRICTION: BOTH STATIC AND KINETIC FRICTION RESIST MOTION, CONVERTING KINETIC ENERGY INTO HEAT.
2. AIR RESISTANCE: THE AIR EXERTS A DAMPING TORQUE, SLOWING THE WHEEL.

3. ENerRGY DISSIPATION: MECHANICAL ENERGY IN THE FORM OF ROTATIONAL KINETIC ENERGY DECREASES OVER TIME DUE TO
THESE RESISTIVE FORCES.

ANALYZING THE DECELERATION OF THE ROULETTE W/HEEL

INITIAL AND FINAL CONDITIONS

GIVEN DATA:



o INITIAL ANGULAR VELOCITY, . UNKNOWN, BUT CAN BE INFERRED.
® FINAL ANGULAR VELOCITY, <2 1.32 RAD/S AFTER 12.6 SECONDS.
e TIME ELAPSED, T 12.6 SECONDS.

ASSUMING THE WHEEL STARTED FROM A HIGHER ANGULAR VELOCITY AND SLOWED DOWN UNIFORMLY, WE CAN ANALYZE ITS
MOTION USING THE KINEMATIC EQUATIONS.

CALCULATING ANGULAR ACCELERATION

IF THE DECELERATION IS UNIFORM, ANGULAR ACCELERATION (A) REMAINS CONSTANT, AND THE FOLLOWING RELATION APPLIES:

W= we + at

REARRANGED TO FIND THE INITIAL ANGULAR VELOCITY:

We = W - at

HO\X/EVER/ SINCE WE ONLY HAVE THE FINAL VELOCITY AND DURATION, AND NO INITIAL VELOCITY, WE CAN ALSO ESTIMATE THE
ANGULAR ACCELERATION USING THE EQUATION:

w2 = we?2 + 206

BUT WITHOUT KNOWING THE INITIAL ANGULAR VELOCITY OR TOTAL ANGULAR DISPLACEMENT (@)I \WE NEED ADDITIONAL
INFORMATION OR ASSUMPTIONS TO PROCEED WITH PRECISE CALCULATIONS.

ESTIMATING ANGULAR DISPLACEMENT

THE TOTAL ANGULAR DISPLACEMENT DURING DECELERATION CAN BE FOUND IF THE INITIAL VELOCITY OR ACCELERATION IS
KNOWN. ALTERNATIVELY, IF THE INITIAL VELOCITY IS NOT PROVIDED, WE CAN ANALYZE THE DECELERATION RATE BASED ON
TYPICAL VALUES OR ADDITIONAL DATA.

PRACTICAL APPLICATIONS AND IMPLICATIONS

UNDERSTANDING FRICTIONAL EFFECTS

FRICTION PLAYS A CRITICAL ROLE IN SLOWING DOWN THE WHEEL. ENGINEERS AND DESIGNERS AIM TO CONTROL THIS FORCE TO
ENSURE A FAIR AND PREDICTABLE SPIN, ESPECIALLY IN CASINO SETTINGS. THE MATERIALS USED FOR THE WHEEL'S SURFACE AND
THE AXLE INFLUENCE THE AMOUNT OF FRICTION.

DEeSIGNING FOR CONTROLLED DECELERATION

IN PRACTICAL SCENARIOS, THE DECELERATION RATE CAN BE MANIPULATED BY:

e ADJUSTING THE FRICTION COEFFICIENT THROUGH MATERIAL CHOICE OR LUBRICATION.

® [NTRODUCING EXTERNAL DAMPING MECHANISMS, SUCH AS BRAKES OR MAGNETIC BRAKING SYSTEMS.



o CONTROLLING ENVIRONMENTAL FACTORS LIKE AIR FLOW AND SURFACE ROUGHNESS.

ENeERGY CONSIDERATIONS

THE INITIAL KINETIC ENERGY OF THE WHEEL IS GIVEN BY:

KE = (1/2)Iwo?

WHERE /1S THE MOMENT OF INERTIA OF THE WHEEL. AS THE WHEEL SLOWS, THIS ENERGY DISSIPATES DUE TO RESISTIVE FORCES.
UNDERSTANDING THIS ENERGY TRANSFER IS IMPORTANT IN DESIGNING SYSTEMS THAT REQUIRE PREDICTABLE STOPPING TIMES OR
ENERGY EFFICIENCY.

MATHEMATICAL MODELING OF THE DECELERATION

UsING KINEMATIC EQUATIONS

ASSUMING UNIFORM DECELERATION:

W= we + at

AND

0 = wet + (1/2)at?

FrROM THE DATA, IF INITIAL VELOCITY IS KNOWN OR ESTIMATED, THESE EQUATIONS CAN DETERMINE OTHER PARAMETERS LIKE
TOTAL ANGULAR DISPLACEMENT OR THE MAGNITUDE OF ANGULAR ACCELERATION.

SAMPLE CALCULATION

SUPPOSE THE INITIAL ANGULAR VELOCITY (12,) WAS 5 RAD/S, AND THE WHEEL DECELERATED UNIFORMLY TO 1.32 RAD/S IN
12.6 s. THEN:

a=(w-we) /t=(1.32 -5) /12.6 = -3.68 / 12.6 = -0.292 rad/s?

THIS NEGATIVE VALUE INDICATES DECELERATION. THE TOTAL ANGULAR DISPLACEMENT DURING THIS PERIOD CAN BE CALCULATED
AS:

0 = wet + (1/2)at?
158.76 = 63 - 23.2

5 12.6 + 0.5 (-0.292) (12.6)2 = 63 - 0.5 0.292
39.8 radians

0

THIS CORRESPONDS TO ABOUT 6.33 FULL ROTATIONS (SINCE 21 RADIANS & 6.2 83 RADIANS PER TURN).

ReAL-\W ORLD OBSERVATIONS AND EXPERIMENTAL VERIFICATION



MEASURING ANGULAR VELOCITY AND ACCELERATION

To VERIFY THEORETICAL CALCULATIONS, PRECISE MEASUREMENT TOOLS ARE USED:
¢ HIGH-SPEED CAMERAS TO TRACK THE WHEEL'S MOTION FRAME-BY-FRAME.
e ROTATIONAL SENSORS OR ENCODERS ATTACHED TO THE WHEEL'S AXLE.

® ANGULAR VELOCITY SENSORS THAT PROVIDE REAL-TIME DATA.

EXPERIMENTAL CHALLENGES

ACCURATELY MEASURING THE DECELERATION PHASE INVOLVES CHALLENGES SUCH AS:

e ACCOUNTING FOR VARIABLE RESISTIVE FORCES OVER TIME.
e ENSURING THE WHEEL'S MOTION IS UNIFORM FOR SIMPLIFIED CALCULATIONS.

® MINIMIZING EXTERNAL INFLUENCES LIKE VIBRATIONS OR IRREGULARITIES IN THE WHEEL'S SURFACE.

CoNcCLUSION

THE SLOWING DOWN OF A SPINNING ROULETTE WHEEL FROM AN INITIAL VELOCITY TO 1.32 RAD/S OVER 12.6 SECONDS
EXEMPLIFIES FUNDAMENTAL PRINCIPLES OF ROTATIONAL DYNAMICS. BY ANALYZING THE FORCES AT PLAY—PRIMARILY FRICTION
AND AIR RESISTANCE—AND APPLYING KINEMATIC EQUATIONS, WE CAN GAIN INSIGHTS INTO THE DECELERATION PROCESS. SucH
UNDERSTANDING IS CRUCIAL NOT ONLY IN GAMING INDUSTRIES TO ENSURE FAIRNESS BUT ALSO IN ENGINEERING APPLICATIONS
WHERE CONTROLLED ROTATIONAL MOTION IS ESSENTIAL. W/HETHER THROUGH THEORETICAL CALCULATIONS OR EMPIRICAL
MEASUREMENTS, STUDYING THE DECELERATION OF SPINNING OBJECTS OFFERS A WINDOW INTO COMPLEX PHYSICAL PHENOMENA
THAT GOVERN EVERYDAY MECHANICAL SYSTEMS.

FREQUENTLY AskeD QUESTIONS

\W/HAT FACTORS CONTRIBUTE TO THE SLOWING DOWN OF A SPINNING ROULETTE WHEEL
OVER TIME?

THE PRIMARY FACTORS INCLUDE FRICTION BETWEEN THE WHEEL AND ITS AXLE, AIR RESISTANCE, AND ANY INTERNAL DAMPING
MECHANISMS, ALL OF WHICH GRADUALLY REDUCE THE WHEEL'S ANGULAR VELOCITY.

How IS ANGULAR VELOCITY MEASURED IN THE CONTEXT OF A SPINNING ROULETTE
\WHEEL?

ANGULAR VELOCITY IS MEASURED IN RADIANS PER SECOND (RAD/S) AND CAN BE DETERMINED BY TRACKING THE NUMBER OF
REVOLUTIONS OVER A SPECIFIC TIME PERIOD OR USING SENSORS LIKE OPTICAL ENCODERS.

\WHAT DOES AN ANGULAR VELOCITY OF 1.32 RAD/ S INDICATE ABOUT THE ROULETTE



WHEEL'S MOTION?

[T INDICATES THAT THE WHEEL IS ROTATING AT A RATE OF 1.32 RADIANS EVERY SECOND, WHICH IS RELATIVELY SLOW
COMPARED TO ITS INITIAL SPEED, SHOWING IT HAS DECELERATED OVER TIME.

\WHAT IS THE SIGNIFICANCE OF THE TIME 12.6 SECONDS IN ANALYZING THE ROULETTE
WHEEL'S DECELERATION?

THE 12.6 SECONDS MARK HELPS DETERMINE THE RATE OF DECELERATION AND CAN BE USED TO CALCULATE THE INITIAL ANGULAR
VELOCITY OR THE TORQUE ACTING ON THE WHEEL DURING SLOWING DOWN.

How CAN THE ANGULAR DECELERATION OF THE ROULETTE WHEEL BE CALCULATED FROM
THE GIVEN DATAP

BY KNOWING THE INITIAL AND FINAL ANGULAR VELOCITIES AND THE TIME TAKEN, THE ANGULAR DECELERATION (ALPHA) CAN BE
CALCULATED USING THE FORMULA: ALPHA = (FINAL ANGULAR VELOCITY - INITIAL ANGULAR VELOCITY) / TIME.

\WHAT ROLE DOES TORQUE PLAY IN THE SLOWING DOWN OF A ROULETTE WHEEL?

TORQUE, CAUSED BY FRICTION AND AIR RESISTANCE, OPPOSES THE WHEEL'S ROTATION AND RESULTS IN ANGULAR
DECELERATION, EVENTUALLY BRINGING IT TO A STOP OR A LOWER CONSTANT SPEED.

CAN THE FINAL ANGULAR VELOCITY OF 1.32 RAD/ S BE USED TO ESTIMATE THE INITIAL
VELOCITY OF THE ROULETTE WHEEL?

YES, IF THE DECELERATION RATE IS KNOWN, THE INITIAL ANGULAR VELOCITY CAN BE ESTIMATED BY APPLYING KINEMATIC
EQUATIONS FOR ROTATIONAL MOTION, CONSIDERING THE TIME ELAPSED DURING DECELERATION.

ADDITIONAL RESOURCES

AFTER 12.6'S, A SPINNING ROULETTE WHEEL HAS SLowed Down To AN ANGULAR VELocITY OF 1.32 RAD/s. DURING

IN THE VIBRANT WORLD OF CASINOS, WHERE THE SPIN OF A WHEEL CAN CHANGE FORTUNES IN SECONDS, UNDERSTANDING THE
PHYSICS BEHIND THESE SPINNING MARVELS OFFERS A FASCINATING GLIMPSE INTO ROTATIONAL DYNAMICS. THE SCENARIO WHERE A
ROULETTE WHEEL, AFTER 12.6 SECONDS OF SPINNING, SLOWS DOWN TO AN ANGULAR VELOCITY OF 1.32 RADIANS PER SECOND
(RAD/S), ENCAPSULATES KEY PRINCIPLES OF ANGULAR MOTION, DECELERATION, AND ENERGY DISSIPATION. THIS ARTICLE DELVES
INTO THE DETAILED PHYSICS BEHIND SUCH A PROCESS, EXPLORING THE MECHANISMS INVOLVED, THE MATHEMATICAL MODELING,
AND THE BROADER IMPLICATIONS FOR UNDERSTANDING ROTATIONAL SYSTEMS IN REAL-WORLD CONTEXTS.

UUNDERSTANDING THE BASICS OF ROTATIONAL MOTION

ANGULAR DISPLACEMENT, VELOCITY, AND ACCELERATION

AT THE CORE OF ANALYZING A SPINNING ROULETTE WHEEL IS GRASPING THE FUNDAMENTAL CONCEPTS OF ANGULAR MOTION:

- ANGULAR DISPLACEMENT (@)I THE MEASURE OF HOW FAR THE WHEEL HAS ROTATED, TYPICALLY EXPRESSED IN RADIANS
(RAD). | T REPRESENTS THE ANGLE THROUGH WHICH A POINT OR LINE HAS BEEN ROTATED AROUND A CENTER OR AXIS.



- ANGULAR VELOCITY (n): THE RATE OF CHANGE OF ANGULAR DISPLACEMENT OVER TIME, MEASURED IN RADIANS PER SECOND
(RAD/S). IT INDICATES HOW FAST THE WHEEL SPINS.

- ANGULAR ACCELERATION (A): THE RATE OF CHANGE OF ANGULAR VELOCITY, ALSO IN RAD/S2, DESCRIBING HOW QUICKLY THE
WHEEL SPEEDS UP OR SLOWS DOWN.

IN THE CONTEXT OF THE ROULETTE WHEEL, THESE PARAMETERS HELP QUANTIFY ITS MOTION FROM THE INITIAL SPIN TO ITS
EVENTUAL SLOWDOWN.

RoTATIONAL KINEMATICS

THE PHYSICS OF A SPINNING WHEEL CAN BE MODELED SIMILARLY TO LINEAR MOTION BUT ADAPTED FOR ROTATIONAL SYSTEMS.
THE FUNDAMENTAL EQUATIONS (ASSUMING CONSTANT ANGULAR ACCELERATION) ARE:

1. ANGULAR DISPLACEMENT:

\l

\THETA = \oMeGa_O T + \rrac{ 1H 2} \ALPHA T"2

\]

2. FINAL ANGULAR VELOCITY:

\l

\oMeGa = \oMeGa_O + \ALPHA T

\]

3. RELATION BETWEEN INITIAL AND FINAL VELOCITIES AND DISPLACEMENT:

\l

\oMEGA"2 = \oMEGA_0"2 + 2 \ALPHA \THETA

\]

\X/HERE:

- \(\oMeGa_0\) IS THE INITIAL ANGULAR VELOCITY,

- \(\oMeGA\) Is THE ANGULAR VELOCITY AT TIME \(T)),

- \(\ALPHA\) IS THE ANGULAR ACCELERATION (NEGATIVE IF DECELERATING),
- \(\THETA\) IS THE TOTAL ANGULAR DISPLACEMENT DURING THE INTERVAL.

ANALYZING THE DECELERATION OF THE ROULETTE W/HEEL

GIveN DATA AND OBJECTIVE

FROM THE SCENARIO:

- TiMe TAkEN To sLow Down: \( T = 12.6\, \texT{s} \)

- FINAL ANGULAR VELOCITY: \( \oMeGa = 1.32\, \TexT{rAD/s} \)

- INITIAL ANGULAR VELOCITY: \( \oMEGA_O \) (UNKNOWN, TO BE DETERMINED)

- THE WHEEL IS INITIALLY SPINNING FASTER, AND WE WANT TO ANALYZE THE DECELERATION PROCESS.

THE KEY QUESTIONS INCLUDE:

- WHAT WAS THE INITIAL ANGULAR VELOCITY (\(\omeca_0\))?



- WHAT wAS THE ANGULAR ACCELERATION (\(\ALPHA\))?
- How MUCH TOTAL ANGULAR DISPLACEMENT OCCURRED DURING THE SLOWDOWN?

DETERMINING THE INITIAL ANGULAR VELOCITY

ASSUMING THE WHEEL DECELERATES UNIFORMLY (CONSTANT ANGULAR ACCELERATION)I WE CAN USE THE KINEMATIC EQUATION:

\[

\oMeGa = \oMeGa_O + \ALPHA T

\]

ReARRANGED TO SOLVE For \(\omeca_0\):

\[

\oMeGA_ O = \oMeGA - \ALPHA T

\]

BuT sINCE \(\ALPHA\) IS UNKNOWN, WE NEED TO FIND IT FIRST. USING THE RELATION:
\[

\oMeGA”™2 = \oMeca_ 072 + 2 \ALPHA \THETA
\]

We Face Two unknowns: \(\oMeca_0\) anp \(\THETA\). T PROCEED, WE NEED AN ADDITIONAL ASSUMPTION OR DATA
POINT.

ASSUMPTION: IF WE SUPPOSE THE WHEEL STARTED FROM A VERY HIGH INITIAL ANGULAR VELOCITY (A TYPICAL INITIAL SPIN),
OR MORE PRACTICALLY, WE CAN RELATE INITIAL AND FINAL VELOCITIES WITH THE TOTAL ANGULAR DISPLACEMENT DURING THE
12.6 SECconDs.

CALCULATING ANGULAR ACCELERATION

USING THE BASIC KINEMATIC RELATION:

\l

\oMeGA = \oMeGA_O + \ALPHA T

\]

AND THE EQUATION FOR ANGULAR DISPLACEMENT:

\l

\THeTA = \oMeGa_O T + \rRAC{ 1}{2} \ALPHA T"2

\]

\WE 0BSERVE THAT WITHOUT kNOWING \(\THETA\) or \(\oMeGAa_0)\), we cannoT piRecTLY coMpUTE \(\ALPHA)).
HOWEVER, WE CAN MAKE AN EDUCATED ASSUMPTION: IN TYPICAL ROULETTE SPINS, THE INITIAL VELOCITIES ARE QUITE HIGH,
OFTEN IN THE RANGE OF SEVERAL RADIANS PER SECOND. FOR EXAMPLE, IF THE INITIAL ANGULAR VELOCITY WAS AROUND 10
RAD/S, WE CAN CHECK FOR CONSISTENCY.

SUPPOSE:



\[
\omega_0 = 10\, \TexT{rAD/S}

\]

APPLYING THE VELOCITY AFTER 12.6 SECONDS:

\[
\ALPHA = \FrRAC{\oMEGA - \oMeGa_OHT} = \FrrRAc{1.32 - 103{12.6} \APprox -0.6587\, \TexT{rAD/s}"2

THE NEGATIVE SIGN INDICATES DECELERATION.

NEXT/ WE VERIFY THE TOTAL ANGULAR DISPLACEMENT:

\[

\THeTA = \oMeGA_ O T + \rRAC{ 1}{2} \ALPHA T2 = 10 \TiMes 12.6 + \rrac{ 13{2} \TiMes (-0.6587) \TiMes
(12.6)"2

\]

CALCULATING:

\[
\THETA = 126 - 0.3294 \TiMes 158.76 \approx 126 - 52.3 = 73.7\, \TexT{rAD}
\]

THIS CORRESPONDS TO APPROXIMATELY:

\l

\rrAC{73.7\, \TexT{rAD}}{2\Pi} \APPrROX 11.75\, \TexT{FuLL ROTATIONS}

\]

WHICH IS PLAUSIBLE FOR A ROULETTE WHEEL'S MOVEMENT BEFORE COMING TO A NEAR-STOP.

ENERGY AND TORQUE IMPLICATIONS

RoTATIONAL KINETIC ENERGY

THE KINETIC ENERGY STORED IN A ROTATING OBJECT IS GIVEN BY:

\[

KE = \rrac{13}{2} | \oMeGA"2

\]

WHere \(I\) IS THE MOMENT OF INERTIA OF THE WHEEL. FOR A UNIFORM DISC:
\[

I =\rRAC{ 121 MR"2

\]

wITH \(M\) As THe Mass anD \(R\) As THE RADIUS.

AS THE WHEEL SLOWS FROM INITIAL TO FINAL VELOCITY, ENERGY IS DISSIPATED, PRIMARILY DUE TO FRICTION AND AIR
RESISTANCE. THE ENERGY LOSS CAN BE CALCULATED:



\[
\DeLTA KE = \rrAc{1}{2} | (\oMeGA_0"2 - \oMEGA"2)
\]

ASSUMING KNOWN \(l\)/ THIS ENERGY IS TRANSFORMED INTO HEAT AND SOUND, ILLUSTRATING THE EFFICIENCY OF ENERGY
TRANSFER IN ROTATIONAL SYSTEMS.

RoLE oF FRICTION AND EXTERNAL T ORQUE

THE DECELERATION OF THE ROULETTE WHEEL IS PREDOMINANTLY DUE TO:

- FRICTIONAL FORCES: BETWEEN THE WHEEL AND ITS AXLE, AND AIR RESISTANCE.
- EXTERNAL TORQUE: EXERTED BY THESE FORCES ACTS OPPOSITE TO THE DIRECTION OF ROTATION.

THE TORQUE (\(\TAU\)) RESPONSIBLE FOR DECELERATION IS RELATED TO THE ANGULAR ACCELERATION:

\[
\TAU = | \ALPHA

\]

GIven THE EARLIER ESTIMATE OF \(\ALPHA \APPrROX -0.6587\, \TexT{rAD/s}"2\), AnD AN ApPrROXIMATE \(I\), THE
TORQUE CAN BE EVALUATED.

BROADER IMPLICATIONS AND REAL-\/ ORLD APPLICATIONS

DesiGN AND FAIRNESS IN CASINO W/HEELS

UNDERSTANDING THE PHYSICS BEHIND THE SLOWING OF ROULETTE WHEELS IS ESSENTIAL FOR ENSURING FAIRNESS AND
RANDOMNESS. CASINOS OFTEN TUNE THE INITIAL SPIN VELOCITIES AND FRICTIONAL CHARACTERISTICS TO PRODUCE
UNPREDICTABLE OUTCOMES, RELYING ON THE COMPLEX INTERPLAY OF INITIAL CONDITIONS AND DECELERATION DYNAMICS.

ENGINEERING OF ROTATIONAL SYSTEMS

Beyonp CASINOS, THE PRINCIPLES ILLUSTRATED HERE ARE APPLICABLE IN VARIOUS ENGINEERING DOMAINS:

- ROTATING MACHINERY: TURBINES, FLY\WHEELS, AND GYROSCORPES.

- TRANSPORTATION SYSTEMS: BICYCLE WHEELS, VEHICLE TIRES, AND ROTATING PARTS IN AEROSPACE.

- ENERGY STORAGE: FLYWHEELS AS ENERGY RESERVOIRS DEPEND ON PRECISE CONTROL OF ROTATIONAL ENERGY AND
DECELERATION.

PHYSICAL MODELING AND SIMULATION

SIMULATING THE DECELERATION PROCESS USING COMPUTATIONAL MODELS HELPS ENGINEERS OPTIMIZE DESIGNS, PREDICT WEAR
AND ENERGY LOSSES, AND DEVELOP MORE EFFICIENT SYSTEMS.



CoNcLusioN: THE PHYSICS oF A SLOWING W/ HEEL

THE SCENARIO OF A ROULETTE WHEEL SLOWING FROM A HIGH INITIAL VELOCITY TO 1.32 RAD/S OVER 12.6 SECONDS
ENCAPSULATES FUNDAMENTAL PRINCIPLES OF ROTATIONAL KINEMATICS, ENERGY DISSIPATION, AND TORQUE. BY APPLYING THE
CORE EQUATIONS AND MAKING REASONABLE ASSUMPTIONS, WE CAN RECONSTRUCT THE WHEEL’S MOTION, ESTIMATE INITIAL
CONDITIONS, AND UNDERSTAND THE MECHANISMS AT PLAY. SUCH ANALYSES NOT ONLY DEEPEN OUR APPRECIATION FOR THE
PHYSICS UNDERLYING CASINO GAMES BUT ALSO SHED LIGHT ON THE BROADER APPLICATIONS OF ROTATIONAL DYNAMICS IN
ENGINEERING AND TECHNOLOGY. WHETHER IN A CASINO OR A FACTORY, THE PRINCIPLES GOVERNING THE SLOWING OF A SPINNING
WHEEL ARE UNIVERSAL, ILLUSTRATING THE ELEGANT INTERPLAY OF FORCES, ENERGY, AND MOTION THAT SHAPES OUR PHYSICAL
\WORLD.
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