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EORY (KMT) OF MATTER 
STATEMENT OF THE KJN ETIC MOLECULAR TH 

f tter as a large number of small particles KMT of matter is a theory that treats samples o ma 
· · t t 11otion The statement reads: called atoms and molecules, which are 111 cons an 1 • 

• Matter is made up of particles that are in a constant motion. 

• All the particles have kinetic energy, which is dependent on temperature of _the sa~ple 
of matter they make up. Thi s temperature determines if the matter is a liquid, solid or 

gas. 

• Temperature of a substance is a measure of the average kinetic energy of that 
substance i.e. temperature of a matter can be determined by measuring the average 
ki netic energy of the constantly moving partic les of that matter. 

• Changing the average kinetic energy of the particl es may result to change m 
state/phase. 

• Spaces exist between particle of matter 

• There are intermolecular forces of attraction bet" een atoms/molecules of matter and 
these become stronger as the particles move clo ·er together. 

Having the KMT of matter in mind, let' s now look at the three (3) different states of matter 

and how each state differ from the other as shovm in table I below. Figure 1 shows the 

pictori al diagram of how the particles of matter are arranged in different states. 

Table I : Different states of matter, how and why each state differ from the other 

S/N SOLID LIQUID GAS 

Object assumes a definite Definite volume without a No definite shape and 

shape and vol urne e.g. ice, definite shape but assumes volume. They fi ll up the 

spoon, plate the shape of its container container. 

Reason : molecules are Reason: molecules of a Reason: molecules move 

closely packed and locked liquid can slip past one past one another. 

into place by stro d · ng another. Also, there exists Intermolecular bon 1s very 
intermolecular bonds 

weak intermolecular bond weak 

~ _ _.._ ___________ Lbe~t~w~e~e:n:_t:h:=e_:n~1~o~le~c~u:le~s:__1_ __________ __, 



I ~ They do not flow easily F low smoothly Flows easil y l 
Rt.•ason: constituent Reason : particks can Reason: particles can 

particks cannot slide/move slide past one another move past one another 

pa ' L one another 
.., 
.) Cannot be compressed Not easily compressible Compressible 

easi ly 

Reason : the free space Reason: Little space Reason: plenty of free 

between particles is little between particles, though space between pa11icles 

more than solids 

(c) ~ 

Fi gure I : (a) molecules of a solid closely packed together (b) i\ilole I f 1- 'd I k d , cu es o a 1qu1 a so pac e 

close to each other but not as close as in solid (c) as molec I f: • 1 ' u es are ar apart wit, very weak 
intermolecular forces holding them. 

CHANGE OF STATE/PHASE 

A change of state is the change of a substance from one ph . 
. ys1cal form to another. All changes 

of state are physical changes. Matter can change fr 
om one state to the other once its 

temperature is changed. This temperature change result 
. . . . s to change in the average kinetic 

energy of its particles as stated earher. A good illustrat' 
. . . . . . 1011 can be given with water (H20 ) as 

shown 111 fi gure 2 . Water 111 its solid form (ice) has its 
. . l11olecules he ld together b) strong 

inlermokcular force . When heat 1s applied to it (m 1 • e hog), the temperature of the \\Jtc!r 



incrc.1s1:.·s and thl' mok cuks gain:. 111orc 1-. inctic clh.' r~y to nwrcome the i'l)rcc-; ho lding the, 

close togcthct th rough 1nl'11i11g thcrl.? by lo nrnng l1qui J . l·kr1.·. the mukcuk are able 10 ::i lidc 

past 1.·ach 1..' ther mak.ing the liquid to lluw Furthe r heu1111g re ·ults tu a d1ange of phase from 

liquid toga called c, apornlion or boiling. 

l'h1.· ga:. can ~e changed back 10 liquid whe11 ,dlo\\ cd to cool (t:omknsalion). Thi ::i cooling 

reduce:, the temperature nnd kindic: energy of the mok cules Furthe r temperature red uction 

(freezing) gi ve · rise to so lid. olid can change directly to gas th rough sublimation and gas 

can be changed directl y to solid through re-sublimation/depos ition . 

freezing------

melting -------

Figure 2: How change of state occur using water as an instance. 

EVIDENCE OF PARTICLE NATURE OF MATTER 

Solid 

Brownian motion: This is evidence that matter is made up of atoms and partic les that are in 

constant vibration. When a pollen grain is suspended in a liquid, it moves erratically from one 

place to the 0ther. Accord ing to Albert Einstein, erratic movement of the pollen grain is 

cau ed by invisible molecules in the liqui·ct th t I · II a a so moves errat1 ca y. 

PROPERTIES OF MATTER 

Generally. matter can be described b 1 . . . . Y t 1e1r ph ysical and chemical properties. 

Phys ical properties of matter ca b . I · I 
• 11 e measured or detected without altering the c 1emica 

composition of the matter. Exam I WI ·1 Pe: water (I-120), which is a matter can freeze. ,en 1 



, aes. it remains H_,o. Other physic.al properties of matter includes: volwne. colour, mass. 

density, e last1c1ty, v1scos1ty and ab1ltty to flow (for liquid and gas). Lecture 2 covers the 

elastic property of matter (elasticity). 

Chemical properties describe matter based on its ability to change into new matter that has 

different properties. Example: when wood is burned, ash and smoke are created which have 

very different properties than those of the original piece of wood. Other chemical properties 

of matter include: reactivity, flammability etc. 

Problems 

l. Do objects with large masses always have large weights? Explain 

2. The volume of a gas can change, but the volume of a solid cannot. Explain why this is 

true. 

3. After taking a shower, you notice that small droplets of water cover the mirror. Explain 

how this happens. Be sure to describe where the water comes from and the changes it 

goes through. 

4. Classify each of the following as a physical or chemical property: 

1. 

11 . 

111. 

IV. 

V. 

Iron and oxygen fonn rust 

Iron is more dense than aluminium 

Magnesium burns brightly when ignited 

Oil and water do not mix 

Mercury melts at - 37°C 
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CONTENT h f tate/phase properties 
Matter, states of matter, kinetic molecular theory of matter, c ange O s ' 
of matter 

MATTER 

Matter is anything made up of atoms, whi~h bas mass and occupies space. All matter takes up 

space. The amount of space taken up, or occupied, by an object is known as the object's 

volume. Everything in the universe that you can see is made up of some type of matter which 

includes: human being, chairs, water, paper, glowing gas etc. 

Mass and Weight 

The tenn mass and weight are often used as though they mean the same thing, but they don't. 

Mass (kg) is a measure of the amount of matter in an object. It is a quantity that measures the 

inertia of an object. In other words, it measures how an object resists change in motion. This 

is different from weight as weight (N or kgm/s2
) is a measure of the gravitational force 

exerted on an object. Mass is always constant for an object no matter where the object is 

located in the universe but weight varies depending on where the object is in relation to the 
Earth (or any large body in the universe) . 

. 
STATES OF MATTER 

The states of matter are the physical forms in which a substance ca · t It · • 
n ex1s . is important to 

note that matter can exist in three (3) different states wh· h . . I'd 
1
. . 

. , ic are. so• ' 1.quid and gas. 
Another state 1s plasma observed mostly in fluorescent lamp d th 

s an e sun. Why does matter 
exist in different states'! This is a question that can be d •r 

answere J we look at tl1e K· . 
K T) f . met1c Molecular Theory ( M o rnat1er. Tl11S theory does not 

01 1 1 
. 

. . . . 
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Y exp am why matter exists in d1ften:nt phases/states; tt also describes how matter can cha t· 
nge rom 0 ne state/phase 10 the 


