States of Matter 			Name: ________________________________________________ Date: ______ Period: _____
[image: https://junoed.com/files/107330/blank_atom_diagram.jpg]I. Solids, Liquids and Gases (Chapter 3.1)
A. Label the parts of an atom in the image to the right.
a.	 	            b.			
c. 		            e.
B. What does it mean to have a definite shape?



C. What does it mean to have a definite volume?



D. Shape and volume are clues to how the particles in the material are _____________________________? (pg 68)
E. Describe whether the following have a definite shape and /or volume.
a. Solids:
b. Liquids:
c. Gases:
F. Draw a diagram to represent 8 particles in each state of matter. Use arrow to show movement of the atoms and (()) to show vibrations of atoms. (pg 69-70)
      Solids			        Liquids			               Gases







G. Almost all matter on Earth exists in a solid, liquid or gaseous state.  But 99% of all of the matter in the universe exists in a state that is not common on Earth.  What is this forth state of matter? (pg 70)

H. What is kinetic energy? (pg 71)



I. What is the kinetic theory of matter? (pg 71)



J. Data Analysis “Mercury Thermometers”:  Use the data table on pg 71 to answer the following questions.
a. How does the density of mercury change as the temperature increases?
b. How does a change in density affect the volume of a mercury sample?

II. Characteristics of Phase Changes (Chapter 3.3)
A. What is a phase change?


B. Fill in the chart with the six physical changes that can occur.
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C. Define the following (pgs 88-91)
a. Melting:
b. Freezing:
c. Vaporization:
d. Evaporation:
e. Boiling:
f. Condensation:
g. Sublimation:
h. Deposition:
D. During a phase change what happens to the energy? (pg 86)


E. Compare an endothermic reaction and an exothermic reaction.




F. On the diagram on the previous page (letter B) label which of the phase changes are endothermic and which are exothermic.

III. Phase Change Example 
A. The graph was drawn from data collected as a substance was heated at a constant rate. Use the graph and word bank to fill in the blanks.  Some words will be used multiple times.
 (
Word Bank
Definite
 
70
Temperature
Boiling
Liquid
Energy
Move
Solid
Gas
Faster
)       [image: http://www.felloweducators.com/brick/psc/images/psci_phase_change.gif]
At point A, the beginning of observations, the substance exists in a solid state. Material in this phase has a ____________________ shape and ___________________ volume. With each passing minute, heat or _____________________ is added to the substance. This causes the molecules of the substance to ________________ more rapidly which we detect by a rise in the ______________________.  At point B, the temperature of the substance is __________°C. The solid begins to melt. At point C, the substance is completely melted or in a _______________ state. Material in this phase has ___________________ shape and  _________________ volume. The energy/heat put to the substance between minutes 5 and 9 was used to convert the substance from a _________________ to a liquid. 
Between 9 and 13 minutes, the added energy increases the _______________________ of the substance. During the time from point D to point E, the liquid is ____________________. By point E, the substance is completely in the gaseous phase. Material in this phase has _____________________  shape and ____________________ volume. The energy/heat put to the substance between minutes 13 and 18 converted the substance from a liquid to a _______ state. Beyond point E, the substance is still in the gaseous phase, but the molecules are moving ____________________ as indicated by the increasing temperature.

	Substance
	Melting point
	Boiling point

	Bolognium
	20 °C
	100 °C

	Unobtainium
	40 °C
	140 °C

	Foosium
	70 °C
	140 °C


B. Which of these three substances was likely used in this phase change experiment?     





IV. Temperature, Energy and Phase Changes
A. A change of state is the conversion of a substance from one physical form to another.  The identity of a 

substance _____________________ change during a change of state, but the _______________________ of a substance 
                                   does/doesn’t 						          identity/energy
does change. 

B. If energy is added to a substance, its particles move ____________________.  If energy is removed, it s particles 
   faster/slower
move _____________________.
                  faster/slower

C. Create a graph showing the phase changes of Olsonium from a SOLID to a GAS.  Olsonium is a completely fictional but supremely awesome element.  Olsonium is a solid at temperatures below 0°, melts at 50° and vaporizes at 110°.  
Be sure to label the following forms of Olsonium on your graph: Solid is warming, Liquid is warming, Gas is warming, Melting Point (solid is melting), Boiling Liquid (Vaporization)
  
[image: ] 


D. Describe the movement of particles at the melting point of a substance.  If the energy being added is not used to increase the temperature where is that energy going? 
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