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8th Grade Chapter 16 Notes: Kinetic Theory of Matter
Kinetic Theory of Matter: 

1. All matter is made up of small particles (atoms, molecules, and ions)

2. These particles are in constant, random motion.

3. These particles are constantly colliding with each other and the walls of the container.

I. STATES OF MATTER: 
     A. Solids: state of matter where all particles are 

                     packed tightly together; particles can

                     vibrate but are fixed in position.                              
                              
                                Two types of solids:

1. Crystal: a solid with a highly ordered structure

2. amorphous solid: solid without a highly ordered structure I.e. glass; plastics.
Thermal Energy: the total energy of a material’s particles. (Kinetic + potential energy) Temperature is lowered, the particles vibrate more slowly.
Temperature: the average kinetic energy of a substance. I.e. water @ 0◦C will have a lower kinetic energy than water @ 100◦C. 

Change in the state of matter of solids: 


a. Melting Point: the point at which a solid is exposed to high  temperatures  so the particles can slip out of position, and change from a solid to a liquid.

     Heat of Fusion: the amount of energy needed to change a substance from a solid to a liquid.

              b. Sublimation: the process of a solid changing directly to a gas without ever going to a liquid.
B. Liquids: state of matter where the particles
                   move freely within the container it

                   occupies. Particles are not fixed in position,  

                   and can slip past each other.
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Why do liquids flow? 


The particles in liquids have >kinetic energy than particles in solids. This allows the particles to partially overcome the attractions to other particles. So particles in a liquid can slide past each other allowing liquids to flow and take on the shape of their container.

Changes in the state of matter of liquids:

a. Boiling Point: the point at which a specific temperature and pressure causes a liquid to change to a gas.

b. Evaporation: vaporization that occurs at the surface of a liquid at temperatures below the boiling point.

c. Freezing Point: the point at which a liquid changes to a solid.

        Heat of Vaporization: the amount of energy needed for         
                         a liquid at it’s boiling point to become a gas.

C. Gas:  a state of matter where the particles are far apart; the       

              attractive forces between the particles are broken; 

              have no definite shape or volume; particles move 

              freely.  
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    Changes in the state of matter of a gas: 

a. Condensation: when a gas is cooled down to the point of forming a liquid. 

Final Comparison of the three states of matter according to the    



kinetic theory of matter.
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Diffusion: the spreading of particles throughout a given volume until they are evenly distributed. Diffusion occurs in solids and liquids but occurs most rapidly in gases.

The heating curve of a liquid: 
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D. Plasma: matter that is made up positively and negatively charged particles. The overall charge is neutral because  

# positive particles = # negative particles. Particles move so fast that their collisions are more forceful. As a result, the electrons are stripped from the atoms. I.e. Lightening bolts; neon; fluorescent tubes.

    II Thermal Expansion: an increase in the size of a substance 

                                        when the temperature is increased. 

a. Liquid: the addition of energy causes the particles in a

                 liquid to move faster. I.e. thermometer

                 (drinking bird).

b. Gases: the addition of heat causes the distance   

                between the particles of a gas to increase.

                (balloon). 

c. Solids: the addition of heat causes the particles of a  

                solid that are fixed in position to vibrate and 

                increase in size. (seams on the road of a 

                bridge; ball and ring). 

*****Normally, matter expands when the temperature rises because the particles move apart-exception…WATER. *****

Water has positively and negatively charged regions on its molecule. These charges create empty spaces in the crystal lattice which causes water to expand when it freezes.
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III. Properties of Fluid  
Fluid: a continuous, amorphous substance whose molecules move freely past one another and has the tendency to take on the shape of the container (liquids & gases).
    Buoyancy: the ability of a fluid to exert an upward force on           
                      an object immersed in it 

     If an objects weight is less than the buoyant force=> float

     If an object’s weight is more than the buoyant force=>sink
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1. Archimedes Principle: the buoyant force on an object is = to    the weight of the fluid displaced by the object. 
                                         



Objects will float if their density is < density of the fluid they are placed in. 
Density:  M      the amount of mass => grams
                V        per unit of volume => ml
*****1ml = 1cm³ *****

      Density affects whether objects will float or sink. 

***** If the density of an object is less than the density of the fluid it is placed in, the object will float. If the density of an object is greater than the fluid it is placed in, the object will sink. *****
2. Pascal’s Principle: Pressure applied to a fluid is transmitted

                                     throughout the fluid (Cartesian diver; 
                                     toothpaste).

    Pressure: a force exerted per unit area.
                      P=F
                           A     the unit is the Pascal. 

    Applying Pascal’s Principle: Hydraulic machine

3. Bernoulli’s Principle: as the velocity of a fluid increases, the         

                                 pressure exerted by the fluid decreases  

                                 (airplane).
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Since the pressure is higher beneath the wing the wing is pushed upwards.




4. Venturi Effect: a type of Bernoulli principle; when the velocity of a fluid increases the pressure of that fluid decreases. (large body of water emptying into a narrow body of water). 
Viscosity: the resistance to flow by a fluid.
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IV. Behaviors of Gases                                                          

      Boyle’s Law: when you decrease the volume of a container    

                             of gas and keep the temperature constant, the 

                             pressure of the gas will increase (plungers).                         
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Charles’s Law: the volume of gas increases when the pressure
                           remains constant and temperature is increased.
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