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ABSTRACT 

 Inl thisl paper,l thel authorl hasl studiedl aboutl thel mechanicsl andl severall typesl ofl mechanicall bodies.l 

Historically,l mechanicsl wasl amongl thel firstl ofl thel exactl sciencesl tol bel developed.l Itsl internall beautyl asl al 

mathematicall disciplinel andl itsl earlyl remarkablel successl inl accountingl inl quantitativel detaill forl thel 

motionsl ofl thel Moon,l Earth,l andl otherl planetaryl bodiesl hadl enormousl influencel onl philosophicall thoughtl 

andl providedl impetusl forl thel systematicl developmentl ofl science. 
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INTRODUCTION 

Mechanicsl (froml Ancientl Greek:l μηχανική,l mēkhanikḗ,l lit.l "ofl machines")l isl thel areal ofl mathematicsl andl 

physicsl concernedl withl thel relationshipsl betweenl force,l matter,l andl motionl amongl physicall objects.l Forcesl 

appliedl tol objectsl resultl inl displacements,l orl changesl ofl anl object'sl positionl relativel tol itsl environment.l 

Theoreticall expositionsl ofl thisl branchl ofl physicsl hasl itsl originsl inl Ancientl Greece,l forl instance,l inl thel writingsl 

ofl Aristotlel andl Archimedes.l Duringl thel earlyl modernl period,l scientistsl suchl asl Galileo,l Kepler,l Huygens,l andl 

Newtonl laidl thel foundationl forl whatl isl nowl knownl asl classicall mechanics. 

Asl al branchl ofl classicall physics,l mechanicsl dealsl withl bodiesl thatl arel eitherl atl restl orl arel movingl withl 

velocitiesl significantlyl lessl thanl thel speedl ofl light.l Itl canl alsol bel definedl asl thel physicall sciencel thatl dealsl 

withl thel motionl ofl andl forcesl onl bodiesl notl inl thel quantuml realm.l Knowledgel ofl mechanicsl isl essentiall forl 

studyingl biomechanics.l Mechanicsl isl concernedl withl thel analysisl ofl thel actionl ofl forcesl onl objects.l Objectsl ofl 

interestl inl sportl biomechanicsl arel humanl bodyl andl sportl equipment.l Accordingl tol thel naturel ofl studiedl objectsl 

mechanicsl isl dividedl intol severall branches.l Inl rigidl bodyl mechanicsl wel presumel thatl alll objectsl arel perfectlyl 

rigid.l Thisl meansl theyl changel neitherl theirl forml norl theirl volumel whenl forcesl actl onl them.l Itl simplifiesl thel 

followingl mechanicall analysis.l Partsl ofl humanl bodyl arel ofl coursel notl perfectlyl rigid.l Deformationsl wouldl oftenl 

makel thel analysisl ofl motionl tool complicated.l Fluidl mechanicsl isl concernedl withl mechanicsl ofl gasesl andl 

liquids.l Relativisticl mechanicsl isl relatedl tol thel Einsteinl relativityl theoryl andl quantuml mechanicsl describesl 

behaviourl ofl objectsl onl atomicl andl subatomicl level.l Inl biomechanicsl wel mostlyl makel usel ofl rigidl bodyl 

mechanicsl whichl isl bestl applicablel forl describingl thel motionl ofl humanl bodyl andl itsl parts.l Sincel certainl sportl 

eventsl takel placel inl fluidl environment,l biomechanicsl alsol usesl knowledgel ofl fluidl mechanics.l 

TYPESl OFl MECHANICS 

Therel arel threel typesl ofl mechanics: 

Classicall Mechanics 

Classicall mechanicsl isl anl actuall hypothesisl portrayingl thel movementl ofl perceptiblel articles,l froml machinel partsl 

tol projectiles,l andl galacticl items.l Forl example,l rocket,l planets,l starsl andl systems.l Forl objectsl representedl byl old-

stylel mechanics,l ifl thel currentl statel isl known,l itl isl conceivablel tol foreseel howl itl willl movel laterl onl 

(determinism)l andl howl itl hasl movedl previouslyl (reversibility).l Thel soonestl improvementl ofl classicall mechanicsl 

isl frequentlyl alludedl tol asl Newtonianl mechanics.l Itl comprisesl thel actuall ideasl utilizedl andl thel numericall 

strategiesl imaginedl byl Isaacl Newton,l Gottfriedl Wilhelml Leibnizl andl othersl inl thel seventeenthl centuryl tol portrayl 

thel movementl ofl bodiesl affectedl byl anl arrangementl ofl forces.l Afterwards,l morel dynamicl strategiesl werel 

created.l Classicall mechanicsl givesl incrediblyl precisel outcomesl whenl concentratingl hugel articlesl thatl arel notl 
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amazinglyl monstrousl andl speedsl notl movingl towardl thel speedl ofl light.l Forl effortlessness,l itl frequentlyl modelsl 

actuall objectsl asl pointl particlesl (objectsl withl insignificantl size).l Thel movementl ofl al pointl moleculel isl portrayedl 

byl al fewl parameters.l Thosel parametersl arel itsl position,l mass,l andl thel forcesl appliedl tol it.l Everyl onel ofl thesel 

parametersl isl examinedl thusly. 

Classicall mechanicsl utilizesl generall ideasl ofl howl matterl andl forcesl existl andl associate.l Itl acceptsl thatl matterl 

andl energyl havel unequivocal,l understandablel qualities.l Forl example,l thel areal inl spacel andl speed.l Non-

relativisticl mechanicsl additionallyl expectl thatl forcesl demonstrationl promptly. 

Quantuml Mechanics 

Quantuml mechanicsl isl al basicl hypothesisl inl materiall science.l Itl givesl al portrayall ofl thel actuall propertiesl ofl 

naturel atl thel sizel ofl atomsl andl subatomicl particles.l Itl isl thel establishmentl ofl alll quantuml physicsl includingl 

quantuml computing,l quantuml fieldl theory,l quantuml chemistryl andl quantuml datal science. 

Quantuml mechanicsl varyl froml classicall mechanics.l Thisl isl becausel energy,l force,l momentum,l andl differentl 

parametersl ofl al boundl frameworkl arel confinedl tol discretel qualitiesl (quantization).l Objectsl havel attributesl ofl 

bothl particlesl andl wavesl (wave-moleculel duality).l Therel arel barriersl tol howl preciselyl thel estimationl ofl anl 

actuall valuel ofl al physicall quantityl canl bel anticipatedl beforel itsl estimation,l givenl al totall arrangementl ofl 

beginningl conditions.l Quantuml mechanicsl emergedl stepl byl step,l froml speculationsl tol clarifyl perceptionsl whichl 

couldl notl bel accommodatedl withl classicall mechanics.l Forl example,l Maxl Planck’sl answerl inl 1900l tol thel darkl 

bodyl radiationl matter.l Anotherl examplel isl thel correspondencel amongl energyl andl frequencyl inl Albertl Einstein’sl 

1905l paperl whichl clarifiedl thel photoelectricl effect. 

Relativisticl Mechanics 

Relativisticl mechanicsl alludesl tol mechanicsl viablel withl speciall relativityl andl generall relativity.l Itl givesl al non-

quantuml mechanicall portrayall ofl anl arrangementl ofl particles,l orl ofl al liquid.l Thisl isl providedl inl situationsl 

wherel thel speedsl ofl movingl itemsl arel equivalentl tol thel speedl ofl lightl c.l Therefore,l classicall mechanicsl isl 

stretchedl outl effectivelyl tol particlesl goingl atl highl speedsl andl energies.l Itl furnishesl predictablel incorporationl ofl 

electromagnetisml withl thel mechanicsl ofl particles. 

Speciall relativityl expressesl thatl movementl isl relative.l Also,l thel lawsl ofl physicsl arel thel equivalentl forl alll 

experimentersl regardlessl ofl theirl inertiall referencel outlines.l Notwithstandingl adjustingl ideasl ofl existence,l speciall 

relativityl drivesl onel tol rethinkl thel ideasl ofl mass,l force,l andl energyl whichl arel alll significantl notionsl inl 

Newtonianl mechanics.l Speciall relativityl showsl thatl thesel ideasl arel onl thel wholel variousl partsl ofl thel veryl 

actuall quantityl similarlyl thatl itl demonstratesl existencel tol bel interrelated. 

 

Figurel 1:l Typesl ofl mechanicsl accordingl tol thel naturel ofl studiedl objectsl andl thel divisionl ofl rigidl bodyl 

mechanics 
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LITERATUREl REVIEW 

Historyl ofl classicall mechanicsl andl Historyl ofl quantuml mechanics 

Aristotelianl mechanics 

Thel ancientl Greekl philosophersl werel amongl thel firstl tol proposel thatl abstractl principlesl governl nature.l Thel 

mainl theoryl ofl mechanicsl inl antiquityl wasl Aristotelianl mechanics,l thoughl anl alternativel theoryl isl exposedl inl 

thel pseudo-Aristotelianl Mechanicall Problems,l oftenl attributedl tol onel ofl hisl successors. 

Therel isl anotherl traditionl thatl goesl backl tol thel ancientl Greeksl wherel mathematicsl isl usedl morel extensivelyl tol 

analyzel bodiesl staticallyl orl dynamically,l anl approachl thatl mayl havel beenl stimulatedl byl priorl workl ofl thel 

Pythagoreanl Archytas.[7]l Examplesl ofl thisl traditionl includel pseudo-Euclidl (Onl thel Balance),l Archimedesl (Onl thel 

Equilibriuml ofl Planes,l Onl Floatingl Bodies),l Herol (Mechanica),l andl Pappusl (Collection,l Bookl VIII).[8][9] 

Medievall age 

Arabicl machinel inl al manuscriptl ofl unknownl date. 

Inl thel Middlel Ages,l Aristotle'sl theoriesl werel criticizedl andl modifiedl byl al numberl ofl figures,l beginningl withl 

Johnl Philoponusl inl thel 6thl century.l Al centrall probleml wasl thatl ofl projectilel motion,l whichl wasl discussedl byl 

Hipparchusl andl Philoponus. 

Persianl Islamicl polymathl Ibnl Sīnāl publishedl hisl theoryl ofl motionl inl Thel Bookl ofl Healingl (1020).l Hel saidl thatl 

anl impetusl isl impartedl tol al projectilel byl thel thrower,l andl viewedl itl asl persistent,l requiringl externall forcesl suchl 

asl airl resistancel tol dissipatel it.l Ibnl Sinal madel distinctionl betweenl 'force'l andl 'inclination'l (calledl "mayl"),l andl 

arguedl thatl anl objectl gainedl mayll whenl thel objectl isl inl oppositionl tol itsl naturall motion.l Sol hel concludedl thatl 

continuationl ofl motionl isl attributedl tol thel inclinationl thatl isl transferredl tol thel object,l andl thatl objectl willl bel inl 

motionl untill thel mayll isl spent.l Hel alsol claimedl thatl al projectilel inl al vacuuml wouldl notl stopl unlessl itl isl actedl 

upon,l consistentl withl Newton'sl firstl lawl ofl motion. 

Onl thel questionl ofl al bodyl subjectl tol al constantl (uniform)l force,l thel 12th-centuryl Jewish-Arabl scholarl Hibatl 

Allahl Abu'l-Barakatl al-Baghdaadil (bornl Nathanel,l Iraqi,l ofl Baghdad)l statedl thatl constantl forcel impartsl constantl 

acceleration.l Accordingl tol Shlomol Pines,l al-Baghdaadi'sl theoryl ofl motionl wasl "thel oldestl negationl ofl Aristotle'sl 

fundamentall dynamicl lawl [namely,l thatl al constantl forcel producesl al uniforml motion],l [andl isl thusl an]l 

anticipationl inl al vaguel fashionl ofl thel fundamentall lawl ofl classicall mechanicsl [namely,l thatl al forcel appliedl 

continuouslyl producesl acceleration]." 

Influencedl byl earlierl writersl suchl asl Ibnl Sina[15]l andl al-Baghdaadi,[16]l thel 14th-centuryl Frenchl priestl Jeanl 

Buridanl developedl thel theoryl ofl impetus,l whichl laterl developedl intol thel modernl theoriesl ofl inertia,l velocity,l 

accelerationl andl momentum.l Thisl workl andl othersl wasl developedl inl 14th-centuryl Englandl byl thel Oxfordl 

Calculatorsl suchl asl Thomasl Bradwardine,l whol studiedl andl formulatedl variousl lawsl regardingl fallingl bodies.l Thel 

conceptl thatl thel mainl propertiesl ofl al bodyl arel uniformlyl acceleratedl motionl (asl ofl fallingl bodies)l wasl workedl 

outl byl thel 14th-centuryl Oxfordl Calculators. 

Earlyl modernl age 

Twol centrall figuresl inl thel earlyl modernl agel arel Galileol Galileil andl Isaacl Newton.l Galileo'sl finall statementl ofl 

hisl mechanics,l particularlyl ofl fallingl bodies,l isl hisl Twol Newl Sciencesl (1638).l Newton'sl 1687l Philosophiæl 

Naturalisl Principial Mathematical providedl al detailedl mathematicall accountl ofl mechanics,l usingl thel newlyl 

developedl mathematicsl ofl calculusl andl providingl thel basisl ofl Newtonianl mechanics.[9] 

Therel isl somel disputel overl priorityl ofl variousl ideas:l Newton'sl Principial isl certainlyl thel seminall workl andl hasl 

beenl tremendouslyl influential,l andl manyl ofl thel mathematicsl resultsl thereinl couldl notl havel beenl statedl earlierl 

withoutl thel developmentl ofl thel calculus.l However,l manyl ofl thel ideas,l particularlyl asl pertainl tol inertial andl 

fallingl bodies,l hadl beenl developedl byl priorl scholarsl suchl asl Christiaanl Huygensl andl thel less-knownl medievall 

predecessors.l Precisel creditl isl atl timesl difficultl orl contentiousl becausel scientificl languagel andl standardsl ofl proofl 

changed,l sol whetherl medievall statementsl arel equivalentl tol modernl statementsl orl sufficientl proof,l orl insteadl 

similarl tol modernl statementsl andl hypothesesl isl oftenl debatable. 
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Modernl age 

Twol mainl modernl developmentsl inl mechanicsl arel generall relativityl ofl Einstein,l andl quantuml mechanics,l bothl 

developedl inl thel 20thl centuryl basedl inl partl onl earlierl 19th-centuryl ideas.l Thel developmentl inl thel modernl 

continuuml mechanics,l particularlyl inl thel areasl ofl elasticity,l plasticity,l fluidl dynamics,l electrodynamicsl andl 

thermodynamicsl ofl deformablel media,l startedl inl thel secondl halfl ofl thel 20thl century. 

TYPESl OFl MECHANICALl BODIES 

Thel often-usedl terml bodyl needsl tol standl forl al widel assortmentl ofl objects,l includingl particles,l projectiles,l 

spacecraft,l stars,l partsl ofl machinery,l partsl ofl solids,l partsl ofl fluidsl (gasesl andl liquids),l etc. 

Otherl distinctionsl betweenl thel variousl sub-disciplinesl ofl mechanics,l concernl thel naturel ofl thel bodiesl beingl 

described.l Particlesl arel bodiesl withl littlel (known)l internall structure,l treatedl asl mathematicall pointsl inl classicall 

mechanics.l Rigidl bodiesl havel sizel andl shape,l butl retainl al simplicityl closel tol thatl ofl thel particle,l addingl justl al 

fewl so-calledl degreesl ofl freedom,l suchl asl orientationl inl space. 

Otherwise,l bodiesl mayl bel semi-rigid,l i.e.l elastic,l orl non-rigid,l i.e.l fluid.l Thesel subjectsl havel bothl classicall andl 

quantuml divisionsl ofl study. 

Forl instance,l thel motionl ofl al spacecraft,l regardingl itsl orbitl andl attitudel (rotation),l isl describedl byl thel 

relativisticl theoryl ofl classicall mechanics,l whilel thel analogousl movementsl ofl anl atomicl nucleusl arel describedl byl 

quantuml mechanics. 

Thel followingl arel twol listsl ofl variousl subjectsl thatl arel studiedl inl mechanics. 

Notel thatl therel isl alsol thel "theoryl ofl fields"l whichl constitutesl al separatel disciplinel inl physics,l formallyl treatedl 

asl distinctl froml mechanics,l whetherl classicall fieldsl orl quantuml fields.l Butl inl actuall practice,l subjectsl belongingl 

tol mechanicsl andl fieldsl arel closelyl interwoven.l Thus,l forl instance,l forcesl thatl actl onl particlesl arel frequentlyl 

derivedl froml fieldsl (electromagneticl orl gravitational),l andl particlesl generatel fieldsl byl actingl asl sources.l Inl fact,l 

inl quantuml mechanics,l particlesl themselvesl arel fields,l asl describedl theoreticallyl byl thel wavel function. 

Classical 

Prof.l Walterl Lewinl explainsl Newton'sl lawl ofl gravitationl inl MITl coursel 8.01. 

Thel followingl arel describedl asl formingl classicall mechanics: 

 Newtonianl mechanics,l thel originall theoryl ofl motionl (kinematics)l andl forcesl (dynamics). 

 Analyticall mechanicsl isl al reformulationl ofl Newtonianl mechanicsl withl anl emphasisl onl systeml energy 

 Hamiltonianl mechanics,l al theoreticall formalism,l basedl onl thel principlel ofl conservationl ofl energy. 

 Lagrangianl mechanics,l anotherl theoreticall formalism,l basedl onl thel principlel ofl thel leastl action. 

 Classicall statisticall mechanicsl generalizesl ordinaryl classicall mechanicsl tol considerl inl anl unknownl state 

 Celestiall mechanics,l thel motionl ofl bodiesl inl space:l planets,l comets,l stars,l galaxies,l etc. 

 Astrodynamics,l spacecraftl navigation,l etc. 

 Solidl mechanics,l elasticity,l plasticity,l viscoelasticityl exhibitedl byl deformablel solids. 

 Fracturel mechanics 

 Acoustics,l soundl (l =l densityl variationl propagation)l inl solids,l fluidsl andl gases. 

 Statics,l semi-rigidl bodiesl inl mechanicall equilibrium 

 Fluidl mechanics,l thel motionl ofl fluids 

 Soill mechanics,l mechanicall behaviorl ofl soils 

 Continuuml mechanics,l mechanicsl ofl continual (bothl solidl andl fluid) 

 Hydraulics,l mechanicall propertiesl ofl liquids 

 Fluidl statics,l liquidsl inl equilibrium 

 Appliedl mechanics,l orl Engineeringl mechanics 

 Biomechanics,l solids,l fluids,l etc.l inl biology 

 Biophysics,l physicall processesl inl livingl organisms 
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 Relativisticl orl Einsteinianl mechanics,l universall gravitation. 

Quantum 

Thel followingl arel categorizedl asl beingl partl ofl quantuml mechanics: 

 Schrödingerl wavel mechanics,l usedl tol describel thel movementsl ofl thel wavefunctionl ofl al singlel particle. 

 Matrixl mechanicsl isl anl alternativel formulationl thatl allowsll systemsl withl al finite-dimensionall state 

 Quantuml statisticall mechanicsl generalizesl ordinaryl quantuml mechanicsl tol systemsl inl anl unknownl state; 

 Nuclearl physics,l thel motion,l structure,l andl reactionsl ofl nuclei 

 Condensedl matterl physics,l quantuml gases,l solids,l liquids,l etc. 

Historically,l classicall mechanicsl hadl beenl aroundl forl nearlyl al quarterl millenniuml beforel quantuml mechanicsl 

developed.l Classicall mechanicsl originatedl withl Isaacl Newton'sl lawsl ofl motionl inl Philosophiæl Naturalisl Principial 

Mathematica,l developedl overl thel seventeenthl century.l Quantuml mechanicsl developedl later,l overl thel nineteenthl 

century,l precipitatedl byl Planck'sl postulatel andl Albertl Einstein'sl explanationl ofl thel photoelectricl effect.l Bothl 

fieldsl arel commonlyl heldl tol constitutel thel mostl certainl knowledgel thatl existsl aboutl physicall nature. 

Classicall mechanicsl hasl especiallyl oftenl beenl viewedl asl al modell forl otherl so-calledl exactl sciences.l Essentiall 

inl thisl respectl isl thel extensivel usel ofl mathematicsl inl theories,l asl welll asl thel decisivel rolel playedl byl 

experimentl inl generatingl andl testingl them. 

Quantuml mechanicsl isl ofl al biggerl scope,l asl itl encompassesl classicall mechanicsl asl al sub-disciplinel 

whichl appliesl underl certainl restrictedl circumstances.l Accordingl tol thel correspondencel principle,l therel isl nol 

contradictionl orl conflictl betweenl thel twol subjects,l eachl simplyl pertainsl tol specificl situations.l Thel 

correspondencel principlel statesl thatl thel behaviorl ofl systemsl describedl byl quantuml theoriesl reproducesl classicall 

physicsl inl thel limitl ofl largel quantuml numbers,l i.e.l ifl quantuml mechanicsl isl appliedl tol largel systemsl (forl e.g.l 

al baseball),l thel resultl wouldl almostl bel thel samel ifl classicall mechanicsl hadl beenl applied.l Quantuml mechanicsl 

hasl supersededl classicall mechanicsl atl thel foundationl levell andl isl indispensablel forl thel explanationl andl 

predictionl ofl processesl atl thel molecular,l atomic,l andl sub-atomicl level.l However,l forl macroscopicl processesl 

classicall mechanicsl isl ablel tol solvel problemsl whichl arel unmanageablyl difficultl (mainlyl duel tol computationall 

limits)l inl quantuml mechanicsl andl hencel remainsl usefull andl welll used.l Modernl descriptionsl ofl suchl behaviorl 

beginl withl al carefull definitionl ofl suchl quantitiesl asl displacementl (distancel moved),l time,l velocity,l acceleration,l 

mass,l andl force.l Untill aboutl 400l yearsl ago,l however,l motionl wasl explainedl froml al veryl differentl pointl ofl 

view.l Forl example,l followingl thel ideasl ofl Greekl philosopherl andl scientistl Aristotle,l scientistsl reasonedl thatl al 

cannonballl fallsl downl becausel itsl naturall positionl isl inl thel Earth;l thel sun,l thel moon,l andl thel starsl travell inl 

circlesl aroundl thel earthl becausel itl isl thel naturel ofl heavenlyl objectsl tol travell inl perfectl circles. 

Oftenl citedl asl fatherl tol modernl science,l Galileol broughtl togetherl thel ideasl ofl otherl greatl thinkersl ofl 

hisl timel andl beganl tol calculatel motionl inl termsl ofl distancel travelledl froml somel startingl positionl andl thel timel 

thatl itl took.l Hel showedl thatl thel speedl ofl fallingl objectsl increasesl steadilyl duringl thel timel ofl theirl fall.l Thisl 

accelerationl isl thel samel forl heavyl objectsl asl forl lightl ones,l providedl airl frictionl (airl resistance)l isl discounted.l 

Thel Englishl mathematicianl andl physicistl Isaacl Newtonl improvedl thisl analysisl byl definingl forcel andl massl andl 

relatingl thesel tol acceleration.l Forl objectsl travelingl atl speedsl closel tol thel speedl ofl light,l Newton'sl lawsl werel 

supersededl byl Albertl Einstein'sl theoryl ofl relativity.l [Al sentencel illustratingl thel computationall complicationl ofl 

Einstein'sl theoryl ofl relativity.]l Forl atomicl andl subatomicl particles,l Newton'sl lawsl werel supersededl byl quantuml 

theory.l Forl everydayl phenomena,l however,l Newton'sl threel lawsl ofl motionl remainl thel cornerstonel ofl dynamics,l 

whichl isl thel studyl ofl whatl causesl motion. 

CONCLUSION 

Accordingl tol ourl approachl tol thel studyl ofl objectsl motionl andl theirl equilibrium,l mechanicsl isl dividedl intol 

staticsl andl dynamics.l Staticsl studiesl objectsl thatl arel eitherl atl rest,l orl inl constantl motion,l thatl isl al motionl withl 

constantl velocityl asl tol itsl magnitudel andl direction.l Dynamicsl studiesl objectsl withl acceleration.l Dynamicsl isl 

dividedl intol kinematicsl andl kinetics.l Kinematicsl describesl thel motionl ofl objects,l whilel kineticsl studiesl forcesl 

thatl causel changesl ofl motion. 
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