
Energy is the capacity of a physical system to perform 
work. Energy exists in several forms such as heat, kinetic 
or mechanical energy, light, potential energy, electrical, or 
other forms. 

According to the law of conservation of energy, the total 
energy of a system remains constant, though energy may 
transform into another form. Two billiard balls colliding, for 
example, may come to rest, with the resulting energy 
becoming sound and perhaps a bit of heat at the point of 
collision. 

The SI unit of energy is the joule (J) or newton-meter (N * 
m). The joule is also the SI unit of work.

Force is a quantitative description of the interaction 
between two physical bodies, such as an object and its 
environment. Force is proportional to acceleration. In 
calculus terms, force is the derivative of momentum with 
respect to time. 

Contact force is defined as the force exerted when two 
physical objects come in direct contact with each other. 
Other forces, such as gravitation and electromagnetic 
forces, can exert themselves even across the empty 
vacuum of space. 

The concept of force was originally defined by Sir Isaac 
Newton in his three laws of motion. He explained gravity as 
an attractive force between bodies that possessed mass 
(gravity within Einstein's general relativity doesn't require 
force). 

Force is a vector. The SI unit for force is the newton (N). 
One newton of force is equal to 1 kg * m/s2.



Acceleration is the rate of change of velocity as a function 
of time. It is vector. In calculus terms, acceleration is the 
second derivative of position with respect to time or, 
alternately, the first derivative of the velocity with respect 
to time. 

The SI units for acceleration are m / s2 (meters per second 
squared ormeters per second per second).

Velocity is a vector measurement of the rate and direction 
of motion or, in other terms, the rate and direction of the 
change in the position of an object. The scalar (absolute 
value) magnitude of the velocity vector is the speed of the 
motion. In calculus terms, velocity is the first derivative of 
position with respect to time. 

The SI units for velocity are m / s (meters per second).

Mass is the quantity of inertia possessed by an object or 
the proportion between force and acceleration referred to 
in Newton's Second Law of Motion. 

This is not a very good operational definition of mass, of 
course. In most common instances, mass is determined by 
weighing the object and using the force of gravity to 
calculate the value automatically - which is why you can 
get on a scale and read your mass. 

The SI unit of mass is the kilogram (kg). 

Because of the relationship between weight and mass, 
these concepts are frequently confused. You can, in fact, 
convert exactly between weight and mass on the Earth's 
surface. This confusion is heightened by the fact that in 
much of metric world, weight is not dealt with, and mass is 
used in its place almost exclusively. The main difference is 



that if you were to leave the Earth and go to the Moon, 
your weight would change but your mass would remain 
constant.

Momentum is the product of an object's mass and velocity. 
It is a vector. The SI units of momentum are kg * m/s.

A vector is a mathematical quantity that has both a 
magnitude and direction. It is often represented in variable 
form in boldface with an arrow above it. Many quantities in 
physics are vector quantities. 

A unit vector is a vector with a magnitude of 1 and is often 
denoted in boldface with a carat (^) above the variable.

enQjE iz TQ kGpasGtE ov Z fizGkFl sistim tu pGfLm wUk . 
enQjE exisYs in sevrFl fLmz sQC az hEt , kinetik L 
mGkanGkFl enQjE , lIt , pGtenCFl enQjE , GlekCrGkFl , L 
QTQ fLmz . 

GkLdEN tu TQ lL ov konsUvZSin ov enQjE , TQ tKtFl enQjE 
ov Z sistim rGmZnz konstint , TK enQjE mZ CranzfLm intu 
QnQTQ fLm . tu bilyid bLlz kGlIdEN , fL exAmpFl , mZ kQm 
tu rest , wiH TQ rGzoltEN enQjE bEkQmEN sXnd and pUhaps Z 
bit ov hEt at TQ pMnt ov kGliJin.

 TQ es I Bnit ov enQjE iz TQ jOwl (jZ) L nBtin mEtQ (en 
tQEmz em) . TQ jOwl iz LlsK TQ es I Bnit ov wUk . 

fLs iz Z qontGtiv disgripSin ov TQ intUakSin bitwEn tu 
fizGkFl bodEz , sQC az an objekt and iYs invIrGmint . fLs iz 
propLSGnFl tu axalGrZSin . in kalkBlis tUmz , fLs iz TQ 
dGrivGtiv ov mKmentim wiH rGspekt tu tIm . 

kontakt fLs iz dGfInd az TQ fLs exUtid wen tu fizGkFl 
objekYs kQm in dQrekt kontakt wiH EC QTQ . QTQ fLsiz , 



sQC az gravitaESin and GlekCrKmagnetik fLsiz , kan exUt 
TemsXvz Evin Gkros TQ empdE vakBm ov sbZs .

 TQ konsept ov fLs woz GrijinlE dGfInd bI sU Izik nBtin in 
hiz HrE lLz ov mKSin . hE ixblZnd gravitE az an GCraktiv 
fLs bitwEn bodEz Tat pGzes mas (gravitE wiHin IinstInz 
jenrFl ralGtivGtE dQzint rGqIQ fLs) .

fLs iz Z vektQ. TQ es I Bnit fL fLs iz TQ nBtin (en). wQn 
nBtin ov fLs iz EqFl tu wQn kilGgram tImz mEtiz divIdid bI 
sekinYs. 

axalGrZSin iz TQ rZt ov CZnj ov vGlosGtE az Z fQNkSin ov 
tIm . it iz vektQ . in kalkBlis tUmz , axalGrZSin iz TQ 
sekind dGrivGtiv ov pGziSin wiH rGspekt tu tIm L , 
oltUnitlE , TQ fUst dGrivGtiv ov TQ vGlosGtE wiH rGspekt tu 
tIm . 

TQ es I yuniYs fL axalGrZSin A mEtiz pU sekind sqRd L 
mEtiz pU sekind pU sekind. 

vGlosGtE iz Z vektQ meJGmint ov TQ rZt and dQrekSin ov 
mKSin L , in QTQ tUmz , TQ rZt and dQrekSin ov TQ CZnj 
in TQ pGziSin ov an objekt . TQ skZlQ (absGlut valB) 
magnGCud ov TQ vGlosGtE vektQ iz TQ spEd ov TQ mKSin . in 
kalkBlis tUmz , vGlosGtE iz TQ fUst dGrivGtiv ov pGziSin 
wiH rGspekt tu tIm .

 TQ es I yuniYs fL vGlosGtE A mEtiz pU sekind .



 mas iz TQ qontGtE ov inUSQ pGzest bI an objekt L TQ 
prGpLSin bitwEn fLs and axalGrZSin rGfUd tu in nBtinz 
sekind lL ov mKSin . 

Tis iz not Z verE gOd opGraESGnFl defGniSin ov mas , ov 
kLs . in mKst komin instinsiz , mas iz dGtUmind bI wZEN TQ 
objekt and BzEN TQ fLs ov gravGtE tu kalkBlZt TQ valB 
LtGmatiklE wiC iz wI B kan get on Z skZil and rEd yL 
mas . TQ es I Bnit ov mas iz TQ kilGgram 

bEkOz ov TQ rilZSinSip bitwEn wZt and mas , TEz konsepYs 
A frEqGntlE konfBzd . B kan , in fakt , konvUt exaktlE 
bitwEn wZt and mas on TQ UHs sUfis . Tis konfBJin iz 
hItind bI TQ fakt Tat in mQC ov TQ meCrik wUld , wZt iz 
not dalt wiH , and mas iz Bzd in iYs plZs LmKst exklusivlE . 
TQ mZn difrins iz Tat if B wU tu lEv TQ UH and gK tu TQ 
mun , yL wZt wOd CZnj bQt yL mas wOd rGmZn konstint 
. 

mKmentim iz TQ prodQkt ov an objekYs mas and vGlosGtE . it 
iz Z vektQ . TQ es I yuniYs ov mKmentim A kilGgramz tQEmz 
mEtiz dGvIdid bQE sekinYs skwRd. 

Z vektQ iz Z maHmatGkFl qontGtE Tat haz bKH Z 
magnGCud and dQrekSin . it iz ofin reprGzentid in verEGbFl 
fLm in boldfaEs wiH an arK GbQv it . menE qontGtEz in fizix A 
vektQ qontGtEz .

 Z Bnit vektQ iz Z vektQ wiH Z magnGCud ov 1 and iz ofin 
dGnKtid in boldfaEs wiH Z karit GbQv TQ varEGbFl. 


