
Properties of Matter 
Matter: 
Matter is anything that takes up space (volume) and has mass. In order for 
something to be considered matter both of these properties must exist at the 
same time. 
Matter can also be considered in terms of inertia. An object tends to stay at rest 
unless acted upon by some kind of force. An object will also stay in motion 
unless acted upon by a force, which can either slow an object, stop an object, or 
change an object’s direction.  
Another property of matter to be considered is that no two pieces of matter can 
occupy the same space at the same time. 
 
The opposite of matter is ENERGY. There are relatively few forms of energy, 
whereas there are many things that are considered matter. 
 
Forms of Energy: 

1. Mechanical energy – This is the energy of moving objects. Simple 
machines do work such as pulleys, levers, inclined planes, etc. Mechanical 
energy can happen when you hit a baseball, drive a nail, and pick the 
clothes up off the floor in your room. 

2. Chemical energy – Chemical energy is energy that is stored in atoms and 
may be released quickly or gradually when atoms react. That stored 
energy is considered potential energy. 

3. Thermal energy – Heat energy is kinetic or moving energy. This energy is 
from the motion of molecules. It can be solar energy, friction, or any other 
energy of motion.  

4. Light energy – This is also called radiant energy. It includes light and 
radio waves. 

5. Nuclear energy – Nuclear energy is energy that is released by nuclear 
fission, or the breaking apart, of an atom’s nucleus. It also can be from 
nuclear fusion, which is the joining of two nuclei (this is what happens in 
the sun.)  

Energy can change from one form to another. Energy forms can exist 
simultaneously (at the same time.) 
 
Matter can be composed of substances and mixtures of substances that in turn 
form objects. For example, a window is made from glass. Glass is composed of 
silicon and oxygen. The glass is then fashioned into the window. 
Matter may be homogeneous or heterogeneous: 
Homogeneous substances have a definite composition = elements & compounds 
(molecular or ionic compounds) 
Heterogeneous substances are made up of a mixture of things in no definite 
proportion. These substances are “scrambled” and can usually be separated by 
mechanical means. Think of a bag of trail mix with nuts, raisins, and m&ms for 



example. On a more scientific level, heterogeneous substances can be separated 
by such means as filtering or distillation. This is how crude oil is separated to 
give us just the parts we want to use as fuel. 
 
      
 
  
                                           
 
                             
                                                       
             
                                                                                                      
  
 
                                              
 
 
 
Compound – a compound is a substance composed of two or more elements 
chemically combined, or joined, in definite proportions. 

1. In a compound, the individual elements making it up loose their 
individual properties and identity.  

2. A compound has properties all of its own, it has its own identity. 
3. A compound can be broken down into the elements that compose it by 

chemical means only. 
Mixture – In a mixture each part of the matter retains its own identity. There is 
no definite ratio to a mixture’s parts. A mixture is composed of two or more 
substances that can be either elements or compounds. The different parts are not 
combined chemically. A solution is a well-mixed mixture where the different 
parts aren’t as easily distinguished. 

1. Each component of a mixture keeps its own properties. 
2. Each part of the mixture may be separated by physical or mechanical 

means. 
3. The proportions of a mixture may vary and are not fixed. 
4. No chemical change takes place when making a mixture 
5. A solution can be thought of as “the best mixed” of all mixtures. Putting 

salt into water is a good example. They are very well mixed, but the salt 
remains as salt and the water remains as water.  

 
PROPERTIES OF MATTER 
A property of matter is a characteristic that describes or identifies a substance or 
an object. In order to identify an object or substance correctly, there should be at 
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least two properties that agree. Characteristic property- properties for a 
substance that never change, they can be used to identify unknown matter. 
 
There are two kinds of properties: 

1. Physical properties which have to do with the appearance of an object or 
substance 

2. Chemical properties are those that have to do with the behavior of a 
substance: how it reacts. 

PHYSICAL PROPERTIES (Review): 
 
Color – Be precise; use at least two words. Bright yellow or pale yellow. 
Odor – Odor can be difficult to describe. In describing an odor try not to 
compare an odor to another odor. Words that can be used are sharp, irritating, 
unpleasant, pleasant, faint, strong, noxious (makes you sick), & pungent. Avoid 
words such as gross, disgusting, & yucky. 
Taste – Only four tastes exist: sour, bitter, sweet, and salty. Remember, only taste 
things in a lab when told to do so. 
Size & shape – These aid in description and aren’t really physical descriptions. 
Be as precise as you can with the appropriate measuring tool. Use metric 
measurements only in science. 
STATE OF MATTER – There are four states of matter: Solid – definite shape & 
definite volume. Liquid – has a definite volume, but not ad definite shape. A 
liquid will take on the shape of the container it is in. Gas – No definite shape or 
volume. A gas will expand to fill its container and a gas can be compressed 
(under pressure.) Plasma – a hot ionized gas not found on Earth. Plasma can be 
found on the surface of the sun. 
*Boiling point – The point at which a solid will change from a liquid to a gas. 
Independent of how much of that substance there is. 
*Melting point - The point at which a solid will change to a liquid (melt.) 
Independent of how much of the substance you have. 
*Sublimation – The ability to pass from a solid to a gas without becoming a 
liquid. 
 Texture –The surface description of something. Use words like smooth, rough, 
grainy, sharp, and bumpy 
Structure – Based on the components that make up a substance. You can’t 
always see structure. It could be as simple if a substance is made of one element, 
a compound, or a mixture. It could be if it is a metal or not. Or it could be if it is 
made out of crystals, powder, or grains. i.e. grains of sand or crystals of salt or 
snow 
 
Density – The mass of something per unit volume. Units = gm/cm cubed. Water 
is the standard for density which is 1gm/cm cubed. 
Buoyancy – Whether or not something floats in water 



Conductivity – Does the substance allow heat & electricity to pass easily through 
it? (Insulators are something that does not allow heat & electricity to pass 
through easily) 
Hardness – This is a scale from 1 – 10 with 10 being the hardest (diamond) and 1 
the least hard (talc) This is a property often used to identify elements that are 
metals on the periodic table. One way to help aid in the identity of a pure metal 
is with a hardness test. 
Ductility – To be able to be drawn into a wire 
Malleability – To be able to pounded into shapes 
Brittleness – Does it snap or crumple when bent or broken? (Opposite of being 
malleable) 
Magnetism – Is it attracted to a magnet? 
Viscosity – How “thick” is it if it is a liquid?  
Solubility – can it dissolve in water or another substance? To what extent? Is it 
slightly soluble are very soluble? 
 
CHEMICAL PROPERTIES: 
 
Chemical properties are those properties that tell you how something reacts 
with another substance that becomes something totally new.  
 
Some things to look for as evidence of a chemical reaction: 
Does it burn? (Combustion) -The burning of a piece of paper is a chemical 
reaction; the paper is combining with oxygen (rapid oxidation process.) 
Does it break down in air or sunlight? – You will notice hydrogen peroxide 
comes in a dark bottle. The reason for this is if it is exposed to light, it will go 
from H2O2 to H2O (water) and O2 (oxygen molecule) 
Does it react with another substance? – If the metal iron is left outside, in the 
rain especially, it will combine with O2 to form rust, a new substance! 
Does it change temperature or produce light? – This is when there is a change in 
temperature not caused by external heating or cooling. Or, light energy may be 
produced. 
Does a new gas form?  - You may see evidence of bubbling. Does not necessarily 
have a color or odor. 


