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Concepts addressed: 
Physical Science: structure and properties of matter energy interaction of matter and energy  
 
 
All matter, such as solids, liquids, and gases, is composed of atoms; in the Western world, Greeks 
were the first to speculate about what matter was composed of-and they speculated about the 
indivisible building blocks of matter called atomos (atoms); however, the Greeks were philosophers, 
not experimentalists; from the 1600's to the present, the search for atoms and their component parts 
became experimental in nature  
 
Different atoms are known as elements; almost always, atoms are grouped together with other atoms 
to form what is called a molecule; only a few elements (such as helium) are composed of individual 
atoms as the structural unit; therefore, the molecule is considered to be the basic building block of 
matter  
 
Atoms combine in ratios to form compounds; a compound is a substance consisting of two or more 
different elements (e.g., water is hydrogen and oxygen combined)  
 
Atoms are composed of a nucleus that contains positively charged protons and neutral neutrons; 
surrounding the nucleus are negatively charged electrons (the electrons are in encircling "clouds" at 
different energy levels)  
 
The kinetic theory of matter is a model that pictures matter as made of particles that are in constant, 
random motion  
 
All matter can exist as solid, liquid, or gas, dependent upon temperature; e.g., water is a solid at 0 
degrees Celsius, a gas at 100 degrees Celsius, and a liquid between these temperatures; any element, 
e.g. gold, also has a temperature at which it is a solid, liquid, gas  
Energy is defined as the capacity to do work  
 
Matter and energy are related at the atomic level, i.e., they can be converted; for example, an atomic 
bomb converts matter into energy, and nuclear fission reactors are capable of doing the same; 
interestingly, if the matter in a dime is converted into energy (utilizing energy=mass x speed of light 
squared) it will produce enough energy to lift an 18 wheeled truck one mile into the air  
 
Solar energy is energy that can be converted into matter, some of which powers metabolism in living 
organisms  
 
There are many types of energy, e.g., kinetic (energy of motion), potential (stored energy that can 
potentially be transformed), radiation, chemical, atomic, electromagnetic, heat, etc.  
 
There are generally three ways in which heat energy can be transferred: conduction (the flow of 
energy through material in contact and along a temperature gradient), convection (the vertical 
movement of the medium through which heat is being transferred), and radiation (e.g., the sun 
radiates heat and is the major source of energy on Earth)  
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Phase (or physical) changes of matter are related to temperature: evaporation is a liquid changing into 
a gas and moving into the surrounding atmosphere; condensation is the changing of phases from a 
gas to a liquid; sublimation is a phase change in which a solid changes directly into a gas (dry ice is 
an example of a substance that sublimes)  


