
Chemistry Objectives — The Kinetic Theory of Matter
Goals:   1.  To know the properties of some common gases 

   2.  To use the kinetic theory of matter to explain states of matter
   3.  To use the gas laws to solve problems involving gases
   4.  To distinguish between a real gas and an ideal gas.

I. The Kinetic Theory of Matter
A. State the kinetic theory of matter and describe how it explans certain properties of matter.
B. List the 5 assumptions of the kinetic theory of matter
C. Define real gas and ideal gas.  Explain the difference.
D. Describe each of the following properties of gases:

1. expansion
2. low density
3. fluidity
4. compressibility
5. diffusion

E. Describe conditions under which a real gas deviates from ideal behavior

II. Qualitative Description of Gases
A. Explain why each of these measurable quantities  are necessary to describe the state or condition 

of a gas:
1. volume
2. pressure
3. temperature
4. number of molecules (or moles) 

B. Tell which variables meus be held constant in order to measure each of these quantities:
1. volume-pressure
2. volume-temperature
3. pressure-temperature
4. prussure-number of molecules

C. Explain the relationship between each of these pairs of variables in terms of the kinetic theory

III. Quantitative Descriptions of Gases
A.  Real vs. Ideal Gases 

1. List characteristics of each.
2. Explain the basic differences between the 2

B.  Boyle’s Law: Effects of  Pressure and Volume
1. State Boyle’s Law in words and in equation form. 
2. Use Boyle’s Law to solve pressure-volume problems.
3. Describe a model that could be used to explain Boyle’s Law. (HINT: Laserdisc clip or 

something you did in lab.)
4. Describe the graphical relationship of temperature to pressure.

C.  Dalton’s Law of Partial Pressures
1. Define partial pressure
2. State Dalton’s Law of Partial Pressure



3. Write an equation for the calculation of partial pressure.  
4. Why is this law true no matter what kind of gas particles are present?

D. Charles’ Law: Effects of Temperature and Volume 
1. State Charles’ Law in words and in equation form. 
2. Explain why temperature is measured in Kelvin for gases. Be specific. 
3. Use Charles’ Law to solve temperature-volume problems.
4. Describe a model that could be used to explain Charles’ Law.
5. Describe the graphical relationship of temperature to volume.

E. Gay-Lussac’s Law:  Effects of Temperature and Pressure
1. State Gay-Lussac’s Law in words and in equation form. 
2. Use Gay-Lussac’s Law to solve temperature-pressure problems
3. Describe the graphical relationship of temperature to pressure.
4. Describe a model that could be used to explain Gay-Lussac’s Law.

F. The Combined Gas Law
1. Write an equation that combines the laws of Charles, Boyle, and Gas-Lussac.
2. Use this equation to solve problems involving temperature, pressure, and volume changes.

a) Write the equation in a form that is easy to remember.
b) Practice rearranging this equation to solve for any of the variables. 

G. The Ideal Gas Law
1. What is the usual value for the ideal gas constant?

a) How the value for this constant found?
2. Write an equation stating the ideal gas law, in the simple, easy-to-remember form.

a) Explain each of the variables present, listing units for each one.
3. Use this equation to solve problems. 

H. Departures from the ideal gas law:
1. Describe the conditions under which the real gases behave like ideal gases. 

a) Why? Be specific.
2. Describe the conditions under which real gases do NOT behave like ideal gases.

a) Why? Be specific.

I.  Diffusion and Graham’s Law
1. Define diffusion and effusion. 

a) Explain the difference. 
2. State Graham’s Law in words. 

a) Explain the principles involved in your own words.
3. Write the equation for Graham’s Law
4. Be able to use it to solve problems. 


