SCH3U1

UNIT 5: Gases

The Kinetic Molecular Theory

Postulates:

1.
All matter is made up of tiny particles (atoms/molecules).

2.
The particles are separated from each other by empty space.  The distance between particles is large compared with the size of the particles.

3.
All particles are constantly moving in some manner and therefore possess kinetic energy.  For example gas particles are constantly moving randomly in all directions.
4.
When heat is added to matter, particles absorb energy and move faster (i.e. they increase their kinetic energy).  Temperature is directly related to the average kinetic energy of the particles.

5.
Every particle attracts every other particle.   The closer the particles,the greater the force of attraction.  (Gas particles are very far apart; therefore the force of attraction between particles is almost zero.)

Types of Molecular Motion

a) Vibrational

        b) Rotational

 
c) Translational

States of Matter
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Comparing States of Matter

	Properties
	Solid
	Liquid
	Gas

	Volume


	
	
	

	Shape


	
	
	

	Attractive Forces Between Particles


	
	
	

	Space Between Particles


	
	
	

	Compressibility


	
	
	

	Motion of Molecules


	
	
	

	Degree of Disorder

(Randomness)


	
	
	


Heating Curve of Water


	
	State or Change
	What is happening?

	A
	
	

	B
	
	

	C
	
	

	D
	
	

	E
	
	


States of Matter and the Kinetic Molecular Theory 

1. Explain how the particles in a solid can possess molecular motion yet remain fixed in space.

2. Molecules of liquid water can take the form of their container but they do not float away (as they would in zero gravity).    What keeps the liquid molecules together?

3. Why are changes of state considered physical changes, not chemical changes?

4. a) Sketch a heating curve for oxygen (mp = -219 oC; bp = -183oC) and for sodium chloride (mp = 801oC; bp = 1413OC)

 b) Label the location of the gas, liquid and solid states as well as the melting and boiling points.

c)  What accounts for the dramatic difference in melting and boiling points between these substances?

5. Use the Kinetic Molecular Theory of Matter, explain each of the following observations:

a) Gases diffuse (spread out) rapidly.

b) The density of a gas is much lower than the liquids and solids state.

c) Solids melt when heated.

d)  Skin feels cool when a liquid evaporates from it.

e) All gases (e.g. methane, nitrogen, helium) will eventually condense (turn into a liquid) at some point when compressed. 
