
Introduction to Matter/Describing Matter: 

States of Matter- are physical forms in which a substances can 

exist. Matter occupies space and has mass. There are four states 

of matter:  

Solid-Have a definite shape and volume. 

 Liquid- Definite volume no definite shape.  

Gas- No definite shape or volume.   

Plasma- Does not have a definite shape or volume. Consists of 

positively charged ions and electrons. (Ex. Found in lightning, fire, 

and the northern lights) 

Physical Property- A property of matter that can be observed or 

measured without changing the identity of the matter. (Ex. 

Thermal Conductivity, State, Malleability, Ductility, Solubility, 

Density 

Physical Change- A change that affects one or more physical 

properties of a substance. (Ex. Break a pencil, rip paper in half) 

Chemical Property- Describes the substance based on its ability to 

change into a new substance with new properties. A substance 

can react with something else and change. (Ex. Flammability, 

Reactivity) 

Chemical Change- One or more substances are changed into 

entirely new substances with different properties. (Ex. Burning 

wood, baking a cake) 

Compounds- Are elements chemically combined in definite ratios. 

Solution- Composed of solute dissolved into a solvent.  

Mixture- can be physically separated by distillation, a magnet, and 

filtration. 

Force and Motion: 

Mass -the amount of matter that something is made of 

Weight- a measure of the gravitational force exerted on an 

object, usually by the earth 

Work- The action that results when a force causes an object to 

move in the direction of the force 

Friction- A force that opposes motion between two surfaces that 

are touching 

Speed - The rate at which an object moves; it depends on distance 

traveled and time taken to travel. 

Velocity - the speed of an object in a particular direction 

Acceleration - the rate at which velocity changes (speed and 

direction) 

Mechanical - a number that tells how many times a machine 

multiplies force                                                                                                                                                                                  

Advantage 

Mechanical Efficiency - a comparison expressed as a percentage 

of a machine’s work output with the work input             

Power - the rate at which work is done 

Force - a push or pull 

Formulas 

Work = F*D 

Power =  W/T 

Mechanical Efficiency = (work output/work input) * 100 

Mechanical Advantage = Output force/ input force 

Speed = total distance/total time 

Acceleration = (final velocity – starting velocity) / (time it takes to 

change velocity) 

Newton’s 3 laws of motion 

1. An object at rest remains at rest and an object in motion 

remains in motion unless an outside force acts upon it. 

2. The acceleration of an object depends on the mass and the 

amount of force applied (F = m/a) 

3. Whenever one object exerts force on another object, that 

object applies the same amount of force on the first. 

Simple Machines 

Screw - an inclined plane that’s wrapped in a spiral 

Wheel and Axle - a simple machine that consists of 2 circular 

objects of two diff. Sizes 

Pulley - a simple machine consisting of groomed that holds a rope 

or a cable 

Lever - a simple machine consisting of a bar that pivots at a fixed 

point. 

Wedge - a double inclined plane that moves. 

Inclined Plane - a simple machine that is a straight, slanted 

surface. 

Compound Machines - made of 2 or more simple machines. 

Energy: 

Energy:  The ability to do work; expressed in joules. 

Types of energy: 

Electrical Energy:  The energy of moving electrons. 

Chemical Energy:  Energy of a compound that changes as its 

atoms are rearranged to form new compounds. 

Mechanical Energy:  The total energy of motion and position of 

an object. 

Thermal Energy:  The total energy of the particles that make up 

an object. 

Potential Energy:  The energy an object has because of its 

position and shape.                                            

Kinetic Energy:  The energy of motion. Depends on the mass and 

velocity.  All moving objects have kinetic energy. 

KE=massxvelocity2 
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Nuclear Fusion: the process in which two or more nuclei with 

small masses join together, or fuse, to form a larger, more 

massive nucleus. 

Nuclear Fission: the process in which a massive nucleus splits into 

two smaller nuclei.  

Magnetism and Electricity: 

Series circuits are circuits in which all parts are connected in a 

single loop.  Electricity follows only one  path. 

 Parellel circuits are circuits in which 

different loads are located on separate branches. 

Voltage, Resistance, Current 

Voltage is the measure of the difference in electrical energy 

between two points.  ( V ) The unit is volts. Resistance is the 

opposition to the flow of electric charge. ( R ) The unit is Ohms.  

Current is the rate at which a charge passes a given point. (I) The 

unit is Amps.  

Static electricity 

Static electricity is the buildup of electric charges on an object.   

It’s when objects rub against each other and become a charge.  

Electromagnetism  

Electromagnetism is the interaction between electricity and 

magnetism.  

Magnets & magnetic fields 

Magnets are materials that attracts iron or materials that contain 

iron. A magnetic field exists in the region around a magnet.   

Differences between generators and motors 

A generator  is a device that converts kinetic energy to electrical 

energy while a motor is a device that changes electrical energy 

into kinetic energy. 

Waves and Sound: 
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The amplitude of a wave is the maximum distance from the rest 

position to the crest or the trough.  

The wavelength is the distance between any two crests or 

troughs.  

Two types of waves: Longitudinal and Transverse 

 

Light: 

The electromagnetic spectrum is the entire range of 

electromagnetic waves. (Red Mustangs In Virginia Use Xtra Gas)

 

Radio waves have the longest wavelength, the lowest frequencies, 

and carry the lowest energy. Gamma rays Reflection  - the 

bouncing back of a wave after it strikes an object 

Refraction – the bending of waves as it passes at an angle from 

one medium to another 

The wave theory is that light travels in a transverse wave and not 

as particles.  

Diffraction – the bending of waves around a barrier or an opening 

 

Concave lenses are thinner in the middle and decrease the size of 

an object 

Convex lenses are thicker in the middle and increase the size of an 

object 

Concave Mirror     Convex mirror 

front      back             front       back 

Concave mirrors are curved inward like a spoon and increase the 

size of an object 

Convex mirrors are curved outward like the outside of a spoon 

and they decrease the size of an object 

Heat: 

Heat- transfer of energy between objects that are at different 

temperatures; energy is always transferred from the hotter object 

to the colder object 

Temperature- measure of the average kinetic energy of the 

particles in a substance 

Temperature can be recorded by different scales: 

 Fahrenheit scale is the most commonly used scale in 
the U.S. 

 Celsius scale is a tempeture scale used by the rest of 
the world. 

 Kelvin scale is the official SI temperature scale. 
 
Absolute Zero- the lowest possible temperature (on the Kelvin 
scale this is 0 K) 
Phase changes can be exothermic (losing energy – ex. fire) or 
endothermic (gaining energy ex. photosynthesis) 
The phase changes are explained in this graph:  
 

 
 
 
Ways Energy Transfers: 
Conduction- transfer of thermal energy from one substance to 
another through direct contact 
Convection- transfer of thermal energy by the movement of a 
liquid or gas 
Radiation- transfer of energy through matter or space as EM 
waves 
 
Atomic Structure and the Periodic Table:  

Atom- the smallest particle into which an element could be 

divided and stay the same. 

Mass # = # protons + # neutrons 

Protons + Nucleus 1 

Neutrons Neutral Nucleus 1 

Electrons - Electron cloud 0 

 

Valence electrons- the electrons in the outermost energy level of 

an atom; used in forming chemical bonds.  

 

What an atom on the periodic table looks like: 

   

Chemical Bonding/ Acids and Bases: 

Chemical Bonding: the joining of atoms to form new substances 

Ionic bond : force of attraction between oppositely charged ions ; 

formed when atoms gain or lose electrons, formed between a 

metal and a nonmetal. 

There are two methods to show ionic bonding; the Criss, Cross 

Method and Electron Dot Diagram. 

Covalent bonds: force of attraction between the nuclei of atoms 

and the electrons shared by the atom, formed between a metal 

and a metal. 

Molecule: a Neutral group of atoms held together by covalent 

bonds. 

Acids – any compound that increases the number of H+ ions when 

dissolved in water. 

Bases – any compound that increases the number of OH- ions 

when dissolved in water. 

Salt – an ionic compound formed from the positive ion from a 

base and a negative ion from an acid 

Chemical Reactions: The process by which one or more 

substances undergo change to produce one or more different 

substances. 

The new substances have new physical AND chemical properties. 

Clues to a chemical reaction: 

 Gas Formation 

 Solid formation 

 Color change 

 Energy change 

Types of chemical reactions: 

Synthesis – a reaction in which 2 or more substance combine to 

form one compound 

Decomposition – a reaction in which one compound breaks down 

to form 2 or more simpler substances. 

Single Replacement – a reaction in which one element takes the 

place of another element that is part of the compound. 

Double Replacement – a reaction in which the ions in the 2 

compounds switch places Law of conservation of energy:  States 

that energy is neither created nor destroyed. 

All chemical equations must be balanced. 

solid 
melting 

liquid 

vaporization 

gas 


