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MATTER

Marter is anything made up of atoms, which has 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 sce is made up of some type of matter which

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

‘Mass and Weight
The term mass and weight are ofien used as though they mean the same thing, but they don't,
Mass (kg) is 2 measure of the amount of matter in an object. It is a quantity that measures the

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

PN

sl e

!fferent_from weight as weight (N or kf,TIU'S) is a measure of the gravitational force

ried on an iject. Mass is always constant for an object no mater where the object is
i in the universe but weight varies depending on where the object is in relation to the

any Iarge body in the universe).



# : i 1 be seen lik
constituents of matter interact, This interaction results to their properties that can %
temperature, pressure, volume, etc.

STATEMENT OF THE KINETIC MOLECULAR THEQRY (KMT) OF MATTER

KMT of matter is a theory that treats samples of matter as a large number of small particles
called atoms and molecules, which are in constant motion. The statement reads:

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

e All the particles have kineic energy. which is dependent on temperature of the sample
of matter they make up, This temperature determines if the matter is a liquid, solid or
gas.

s 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
kinetic energy of the constantly moving particles of that matter.

* Changing the average kinetic energy of the particles may result to change in
state/phase,

' Spaces exist between particles of matter

e There are intermolecular forces of altraction between atoms/molecules of matter and
these become stronger as the particles move closer together,
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Figure 1: (a) molecules of a solid closely packed together, (b) Molecules of a liquid also packed
close to each other but not as close as in solid, (¢) as molecules are far apart with very weak

intermolecular forces holding them.

CHANGE OF STATE/PHASE




king the liquid 10 flow. Further heating results to a change of phase from

past each other i

liquid to gas called evaporation o; hailing

The gas can be changed hack 10 liquid when allowed 10 cool (condensation). This cooling
reduces the temperature and kinetic energy of the molecules, Further wemperature reduction
(freczing) gives rise 10 solid, Solid can change direetly to gas through su blimation and gas

can be changed direetly 1o solid through re-sublimation/deposition.
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Figure 2: How change of state occur using water as an instance.

EVIDENCE OF PARTICLE NATURE OF MATTER

Brownian motion: This is evidence that matter is made up of atoms and particles thal are in
constant vibration. When a pollen grain is suspended in a liquid, it moves erratically from one
place 1o the other. According to Albert Einstein, erratic movement of the pollen grain is

caused by invisible molecules in the liquid that also moves erratically.

PROPERTIES OF MATTER
Generally, matter can be described by their physical and chemical properties.

Physical prnpcrlics of matter can be measured or detected without altering the chemical

composition of the matter. Example: water (Hy0), which is a matter can freeze. When it
freezes, it remains Hz0. Other physical properties of matter includes: volume, colour, mass,
density, elasticity, viscosity and ability 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 bumed. ash and smoke arc created which have
very different properties than those of the original piece of wood. Other chemical properties
of matter include: reactivity, fammability etc.

Problems
1.
2.

Do objects with large masses always have large weights? Explain

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

After taking a shower, you notice that small droplets of water cover the mirror. Explain
how this happens. Be sure 1o describe where the water comes from and the changes it

goes through.

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

i Iron and oxygen form rust

ii. Iron is more dense than aluminium

iii. Magnesium burns brightly when ignited
iv. Oil and water do not mix

v. Mercury melts at - 37°C



