Newton's first law of motion (contains mistakes)
Every body continues in its state of rest , or of uniform motion in a straight
line , unless it is compelled to change that state by forces impressed upon
it . - Newton's First Law of Motion , translated from the Principia's Latin
This is sometimes called the Law of Inertia , or just inertia . Essentially , it
makes the following two points:
* An object that is not moving will not move until a force acts upon it .
e _An object that is in motion will not change velocity (including
stopping) until a force acts upon it . The first point seems relatively
obvious to most people , but the second may take some thinking
through , because everyone knows that things don't keep moving
forever . If I slide a hockey puck along a table , it doesn't move
forever , it slows and eventually comes to a stop . But according to
Newton's laws , this is because a force is acting on the hockey puck
and , sure enough , there is frictional force between the table and the
puck , and that frictional force is in the direction opposite the
movement . It's this force which causes the object to slow to a stop .
In the absence (or virtual absence) of such a force , as on an air
hockey table or ice rink , the puck's motion isn't hindered .

Here is another way of stating Newton's First Law: A body that is
acted on by no net force moves at a constant velocity (which may
be zero) and zero acceleration . So with no net force , the object
just keeps doing what it is doing . It is important to note the words
net force . This means the total forces upon the object must add up
to zero . An object sitting on my floor has a gravitational force
pulling it downward , but there is also a normal force pushing
upward from the floor , so the net force is zero - therefore it doesn't
move . To return to the hockey puck example , consider two people
hitting the hockey puck on exactly opposite sides at exactly the
same time and with exactly identical force . In this rare case , the
puck would not move . Since both velocity and force are vector
quantities , the directions are important to this process . If a force
(such as gravity) acts downward on an object , and there's no
upward force , the object will gain a vertical acceleration

downward . The horizontal velocity will not change , however . If |
throw a ball off my balcony at a horizontal speed of 3m/s , it will hit
the ground with a horizontal speed of 3 m/s (ignoring the force of air
resistance) , even though gravity exerted a force (and therefore
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acceleration) in the vertical direction . If it weren't for gravity ,
though , the ball would have kept going in a straight line . . . . .. at
least until it hit my neighbor's house .

Newton's second law of motion The acceleration produced by a
particular force acting on a body is directly proportional to the
magnitude of the force and inversely proportional to the mass of the
body . - Newton's Second Law of Motion , translated from the
Principia's Latin The mathematical formulation of the second law is
shown to the right , with E representing the force , m representing
the object's mass and a representing the object's acceleration . This_
formula is extremely useful in classical mechanics , as it provides a
means of translating directly between the acceleration of and force
acting upon a given mass . A large portion of classical mechanics
ultimately breaks down to applying this formula in different

contexts . The sigma symbol to the left of the force indicates that it
is the net force , or the sum of all the forces , that we are interested
in . As vector quantities , the direction of the net force will also be
the same direction as the acceleration . You can also break the
equation down into x & y (and even z) coordinates , which can
make many elaborate problems more manageable , especially if
you orient your coordinate system properly .

You'll note that when the net forces on an object sum up to zero,
we achieve the state defined in Newton's First Law - the net
acceleration must be zero . We know this because all object have
mass (in classical mechanics , at least) . If the object is already
moving it will continue to move at a constant velocity , but that
velocity will not change until a net force is introduced . Obviously ,
an object at rest will not move at all without a net force . The_
Second Law in Action A box with a mass of 40 kg sits at rest on a
frictionless tile floor . With your foot , you apply a 20 N force in a
horizontal direction . What is the acceleration of the box? The object
is at rest , so there is no net force except for the force your foot is
applying . Friction is eliminated . Also , there's only one direction of
force to worry about . So this problem is very straightforward . You
begin the problem by defining your coordinate system . In this
case , that's easy - the +x direction will be the direction of the force
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(and , therefore , the direction of the acceleration) . The
mathematics is similarly straightforward: F=m*aFE/m=a20N/
40kg=a=0.5m/s2 The problems based on this law are literally
endless , using the formula to determine any of the three values
when you are given the other two . As systems become more
complex , you will learn to apply frictional forces , gravity ,
electromagnetic forces , and other applicable forces to the same
basic formula .

Not only that , but while it's pushing on the tip of your finger , your
finger in turn pushes back into your body , and the rest of your body
pushes back against the finger , and your body in turn pushes on
the chair or floor (or both) , all of which keeps your body from
moving and allows you to keep your finger moving to continue the
force . There's nothing pushing back on the shoebox to stop it from
moving . If , however , the shoebox is sitting next to a wall and you
push it toward the wall , the shoebox will push on the wall - and the
wall will push back . The shoebox will , at this point , stop moving .
You can try to push it harder , but the box will break before it goes
through the wall because it isn't strong enough to handle that much
force . Tug of War: Newton's Laws in Action Most people have
played tug of war at some point . A person or group of people grab
the ends of a rope and try to pull the person or group at the other
end , usually past some marker (sometimes into a mud pit in really
fun versions) , thus proving that one of the groups is stronger . Al
three of Newton's Laws can be seen very obviously in tug of war .
There frequently comes a point in tug of war - sometimes right at
the beginning but sometimes later - where neither side is moving .
Both sides are pulling with the same force and therefore the rope
does not accelerate in either direction . This is a classic example of
Newton's First Law .

Newton's third law of motion To every action there is always
opposed an equal reaction; or , the mutual actions of two bodies
upon each other are always equal , and directed to contrary parts . -_
Newton's Third Law of Motion , translated from the Principia's Latin
We represent the Third Law by looking at two bodies A and B that
are interacting . We define FA as the force applied to body A by
body B and FA as the force applied to body B by body A . These
forces will be equal in magnitude and opposite in direction . In
mathematical terms , it is expressed as: FB=-FAorFA+ FEB=0
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This is not the same thing as having a net force of zero , however .
If you apply a force to an empty shoebox sitting on a table , the
shoebox applies an equal force back on you . This doesn't sound
right at first - you're obviously pushing on the box , and it is
obviously not pushing on you . But remember that , according to the
Second Law , force and acceleration are related - but they aren't
identical!

Because your mass is much larger than the mass of the shoebox ,
the force you exert causes it to accelerate away from you and the
force it exerts on you wouldn't cause much acceleration at all .
Once a net force is applied , such as when one group begins pulling
a bit harder than the other , an acceleration begins , and this follows
the Second Law . The group losing ground must then try to exert
more force . When the net force begins going in their direction , the
acceleration is in their direction . The movement of the rope slows
down until it stops and , if they maintain a higher net force , it begins
moving back in their direction . The Third Law is a lot less visible ,
but it's still there . When you pull on that rope , you can feel that the
rope is also pulling on you , trying to move you toward the other end
. You plant your feet firmly in the ground , and the ground actually
pushes back on you , helping you to resist the pull of the rope . Next
time you play or watch a game of tug of war - or any sport , for that
matter - think about all the forces and accelerations at work . It's
truly impressive to realize that you could , if you worked at it ,
understand the physical laws that are operating in your favorite
sport .

nyutinz fust La ov maoshin.

“evre bode kantinyuz in ios staet ov rest , a ov yunAfam
moshin in ae sjraet LIn , Anles it iz kAmpald tu chaenj hat
staet bl fasiz imprest Apon it” . nyutinz fust La ov moshin ,
chranzlaetid from A prinsApeiz Latin.

his iz samtImz ka'ld A La ov inwrshA , a jast inursha .
Asenchal , it maex TiA foliweg tu paenos:
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an objekt fiat iz not muveg wil not muv Antil ae fas akos
Apon it.

an objekt hat iz in moshin wil not chaenj valosate (inkludeg
stopeg) Antil ae fas akos Apon it. A fust paent semz
relAtivle obveis tu most pep@l , bat ©iA sekind mae taek sam
Tigkeg Tiru , bekaz evrewaAn n6z tiat Tigz dont kep muveg
faeva . if I slId ae hoke pAk Alog ae taebl , it dAzint muv
faeva , it sloz and ivenchAle kanmz tu ae stop. bat Akardeg tu
nyutinz Laz , tis iz bekaz ae fas iz akteg on A hoke pak and,
sha AnAf, hiea iz frikshan®l fas bitwen 1A taeb®l and ©iA
pAk, and hat frikshan®l fas iz in A dAarekshin opasit A
muvmint . ios fis fas wich kaziz A objekt tu sl tu ae stop.
in A absins (a vuch@l absins) ov sAch ae fas , az on an ea
hoke taeb@l a Is rigk , A paks moshin izint hindid.

hea iz AnAtA wae ov staeteg nyutinz fust La: ae bode hat iz
aktid on bl nd net fas muvz at ae konstint vAlosAte (wich
maEe be zerd) and zerd axalAraeshin . s6 will NG net fas , A
objekt jast keps duweg wot it iz duweg . it iz impatint tu not
TA wuos net fas . tis menz ©iA totol fasiz Apon hA objekt
mAst ad Ap tu zerd . an objekt siteg on ml fla haz ae
graviAtaeshanwl fas poleg it daonwid , bAat tea iz alsO ae
nam®l fas pasheg Apwad from fiA flar, sO A net fas iz
zerQ eafa it dazint muv . tu ratun tu A hoke pak
exAmpal , kAnsidA tu pep@l hiteg 1A hoke pAak on exaktle
opAsit slos at exaktle A saem tIm and wiTl exaktlLe

Ident Akl fas . in tis rea kaes , A pAk wand not muv . sins
boT viAlosate and fas A vektA qontAtez , A darekshinz A
impatint tu this proses . if ae fas (sach az gravate) akos
daonwid on an objekt , and fieiz nd Apwad fas , iA objekt
wil gaen ae vut Ak®l axalAraeshin daonwid . fiA horAzont @l
vAlosAte wil not chaenj , haoeva . if I Tird ae bal of mI
balkAne at ae horAzont @l sped ov Tire metiz pu sekind, it wil
hit A graond wiTl ae horAzont @l sped ov TIre metiz pu sekind
(ignaeg A fas ov ea razisdins) , evin 10 gravity exutid ae
fas (and heafa axalAraeshin) in A vutAk®l darekshin . if it



wunt fa gravate , 16 , A bal wand hav kept goweg in aE
sjraet LIn . .. ... at Lest Antil it hit mI naebiz haos .

nyutinz sekind La ov mashin

“hA axalAraeshin prajust bl ae pAtikyulA fas akteg on ae bode
iz direktle prapashAn®l tu A magnichud ov tiA fas and
invusle prapashanl tu A mas ov TiIA bode .” nyutinz sekind
Lar ov moshin , chranzlaetid from tiA prinsipiz Latin

TA maTimat Akl famyulaeshin ov tiA sekind La iz shown tu
hA rIt , will ef repriazenteg hA fas , em reprizenteg T
objekos mas and ae reprazenteg A objekos axalAraeshin .
his famyula iz exchremle yusfl in klasAkal maAkanix , az it
prAvios ae menz ov chranzlaeteg direktle bitwen tiA
axalAraeshin ov and fas akteg Apon ae givin mas . aE LAj
pashin ov klasaAk@l maAkanix olt Amitle braex daon tu Aplleg
his famyulA in difrint kontexos . A sigma simbal tu hA Left
ov tA fas indakaeos fat it iz A net fas , a A sam ov al
TA fasiz , at we A inchristid in . az vektA gontAtez , A
darekshin ov A net fas wil alsd be A saem darekshin az hia
axalAraeshin . yu kan alsd braek tiA eqagshin doon intu ex &
wI (and evin zed) kdadaninos , wich kan maek mene AlabArit
problimz ma manijAb@l , esbeshale if yu oreint ya kdadanit
sistim propile .

yml noét hat wen 1A net fasiz on an objekt saAm Ap tu zero ,
WE Achev TiA staet dAfInd in nyutinz fust La hA net
axalAraeshin mast be zerd . we nO tis bekaz al objekt hav
mas (in klasaAkal makanix , at Lest) . if hA objekt iz arede
muveg it wil kontinyu tu muv at ae konstint vAlosite , bat
hat vAlosAte wil not chaenj Antil ae net fas iz inchrAjust .
obveisle , an objekt at rest wil not muv at al wiTlaot ae net
fas . A sekind La in akshin ae box wiTl ae mas ov 40
kilLAgram sios at rest on ae frikshinlis t Aeil fla . will ya fat ,



yu AplLI ae 20 nyutin fas in ae horAzont@l darekshin . wot iz
hA axalAraeshin ov A box? hA objekt iz at rest , sO fen iz
no net fas exept fa ©A fas ya fot iz Aplleg . frikshin iz
AlimAnaetid . alsG , tieiz onle wan darekshin ov fas tu wWArE
Abaot . sO tis problim iz vere sjraetfad . yu bAgin A problim
bl dAfIneg ya koadanit sistim . in his kaes , flaos eze A +ex
darekshin wil be A darekshin ov TiA fas (and , Teafa , ©iA
darekshin ov A axalAraeshin) . A maTimatix iz simALALE
sjraetfad: FE=m*aF/m=a20N/40kg=a=0.5m/s2 1A
problimz baest on tiis La A lichrAle endlis , yuzeg hA famyula
tu dAtumin ene ov 1A TIre valyuz wen yu A givin A ATA tu .
az sistimz bAkam ma komplex , yu wil Lun tu Apll
frikshanwl fasiz , graviate , Alekchromagnetik fasiz , and
ANA AplikAbdl farsiz tu A saem baesik famyula .

nyutinz Tiwrd La ov moshin

“tu evre akshin fien iz awaez ApGzd an eqol reakshin; a , A
myuch@l akshinz ov tu bodez Apon ech AA A awaez eqml ,
and dArektid tu konchre pAos “. nyutinz Tiurd La ov moshin ,
chranzlaetid from A prinsApiz Latin

WE reprazent hA Tiurd Lla bl Llwkeg at tu bodez ae and yu hat
A int Aakteg . we dAfIn ef az A fas Aplld tu bode ae bI bode
yu and ef az A fas Aplld tu bode yu bl bode ae . ez fasiz
wil be eqml in magnAchud and opasit in darekshin . in
maTimat Ak@l tumz , it iz expressed az: FB=-FAor FA+ FB
=0 his iz not hA saem Tig az haveg ae net fas ov zerd ,
haoeva . if yu Apll ae fas tu an empde shubox siteg on ae
taeb@l , 1A shubox AplIz an eqml fas bak on yu . His dazint
saond rIt at fust ya obveisle pasheg on A box , and it iz
obveisle not pmsheg on yu . bat ramemba that , Akadeg tu A
sekind La , fas and axalAraeshin A rAlaetid bat fice Ant
Ident Aka@l! bekaz ya mas iz mach LAjA han tA mas ov tiA
shubox , TA fas yu exut kaziz it tu axalAraet Awae from yu
and tiA fas it exuros on yu wandint kaz mach axalAraeshin at
al .
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not Onle tiat , bAt wlil ios pasheg on 1A tip ov ya figga , ya
figga in tun papshiz bak intu ya bode , and A rest ov ya
bode pashs bak Agenst TiA figga , and ya bode in tun papshs
on T chean a fla (o boT) , al ov wich keps ya bode from
muveg and Alaoz yu tu kep ya figga muveg tu kontinyu ha
fas . heiz nATIEg pasheg bak on A shubox tu stop it from
muveg . if , haoeva , TIA shubox iz siteg next tu ae wal and yu
paosh it tAwad ha wal , A shubox wil papsh on A wa'l and
A wal wil pash bak . ©iA shubox wil , at His paent , stop
muveg . yu kan chrl tu pash it hAdAa , bAat A box wil braek
bAfa it goz Tiru A wal bekaz it isn't sjrog AnAf tu handwl
hat mach fas . tAg ov wa: nyutinz Laz in akshin most pepal
hav plaed tAg ov wa at sAam paent . ae pusin a grup ov
pep@l grab hA enos ov ae rop and chrl tu pol TIA pusin a
grup at A AtA end , yuhAle pAst saAm mAKA (samtImz intu
ae mud pit in reile fAn vuhinz) , TIAs pruveg hat wan ov tiA
grups iz sjroggA . al Tire ov nyutinz Laz kan be sen vere
obveisle in tAg ov wa . hea fregantle kamz ae paent in tAg ov
wa samtImz rIt at hA bAgineg bat samtImz Llaet A wea nItia
sId iz muveg . boTl sIlos A paleg will A sacem fas and teafa
TA rop daz not axalAraet in ThA darekshin . tis iz ae klasik
exAmpadl ov nyutinz fust La .

wWANs ce net fas iz Aplld , sach az wen waAn grup bAginz
paleg ae bit hAdA fian A AtiA , an axalAraeshin bAginz , and
his foloz hA sekind La . A grup luzeg graond mast ten chrl
tu exut ma fas . wen tA net fas biAginz goweg in fiea
darekshin , A axalAraeshin iz in ien darekshin . iA muvmint
ov 1A rop sloz daon Antil it stops and , if taE maentaen ae
hiA net fas , it bAginz muveg bak in hen darekshin . A Tiurd
Lo iz ae Lot Les vizab@l , bAt ios stil ien . wen yu pml on
hat rop , yu kan feil iat ©iA rop iz alsd pamleg on yu , chrleg
tu muv yu tAwad A AtA end . yu plAnt ya fet fumle in fiA
graond , and hA graond akshale papshs bak on yu , halpeg yu
tu rezist A pol ov TA rop . next tIm yu plae a woch ae



gaem ov tAg ov wa a ene spat , fa hat mata Tigk Abaot al
hA fasiz and axalAraeshinz at wuk . ios chrule impresiv tu
reillz tiat yu kand , if yu wukt at it , AndAstand ©a fizaAkal
larz hat A opAraeteg in ya favrit spat.



