Mrs. Nielsen

          Chemistry


Name _______________________________ Date __________________ Period ____ 
States of Matter Simulation
Google Search “States of Matter Simulation”, download and run the simulation from phet.colorado.edu
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Objectives: Students will be able to

1. Differentiate between phases of matter based on molecular illustrations and descriptions

2. Describe the relationship between temperature and kinetic energy

Background Knowledge:

1. Using your prior knowledge, write the appropriate phase below the boxes that best depicts that state of matter based on the arrangement of particles.

a._____________  b.____________  c.___________  d. ___________
2. You are standing in your kitchen blowing up a balloon for a party.  It’s so full that it feels ready to pop!  All of the sudden you get a crazy thought.  What would happen if you tie the balloon and put it into the freezer? Write a hypothesis: (Hint, a hypothesis should be an If…, then… statement) 
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__________________________________________________________________________


3. What is Kinetic Energy? ______________________________________________________

4. A phase change is a (physical , chemical) change because _____________________________

 _________________________________________________________________________
5. Label each arrow on the diagram below to represent the appropriate phase changes.
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Part 1: Solid, Liquid, Gas
1. Complete the table below by exploring the “Solid, Liquid, Gas” tab in the simulation. Record the temperature and include an illustration of each substance in the three states of matter.
	Substance
	Observation

	
	Solid
	Liquid
	Gas

	Neon
	Temperature:
Illustration:


	Temperature:

Illustration:


	Temperature:

Illustration:



	Argon
	Temperature:

Illustration:


	Temperature:

Illustration:


	Temperature:

Illustration:



	Oxygen
	Temperature:

Illustration:


	Temperature:

Illustration:


	Temperature:

Illustration:



	Water
	Temperature:

Illustration:


	Temperature:

Illustration:


	Temperature:

Illustration:




2. Using the molecular illustrations, explain why water is more dense in the liquid state than it is in the solid state.
3. Sketch a graph of Kinetic Energy vs. Temperature. Use this graph to describe the relationship

between the two concepts.
4. Write a summary paragraph, which includes drawings, to demonstrate you have mastered the

learning objectives. Be sure to incorporate both concepts of the objectives:

· Differentiate between the different phases of matter using illustrations and descriptions
· Describe the relationship between temperature and kinetic energy

Part 2: Phase Changes

5. Explain how temperature change affects the pressure inside the container.

6. Label the phase diagram below with the terms in the box.
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At the triple point, all three phases can coexist.  In the diagram, the line between the triple point and the critical point is marking the boundary between liquid and gas does not continue indefinitely, but terminates at a point called the critical point. As the temperature and pressure approach the critical point, the properties of the liquid and gas become progressively more similar. At the critical point, the liquid and gas become indistinguishable. 

7. Fill in the following table according to the instructions below.
a. Starting with the initial situation, state the temperature, pressure, movement of molecules, distance between molecules for each substance.  Then draw a diagram of the molecules
b. Add heat until at least 8 molecules begin to freely move around. Fill in the second column.

c. Push down on the lid until it is slightly above the hose for the pump. Fill in the information in the third column.

d. Do 10 complete pumps with the handle of the pump. Each pump will add 4 molecules of the

   substance. Fill in the fourth column of the chart.

e. Click the Reset All button and repeat steps a – d for each of the other three substances.
	
	Observations

	
	Initial Sample
	Heat added to some molecules moving freely
	Lid pushed down
	After 10 pumps

	Neon
	Temperature:

Pressure:

Movement:

Distance:

Diagram:


	Temperature:

Pressure:

Movement:

Distance:

Diagram:


	Temperature:

Pressure:

Movement:

Distance:

Diagram:


	Temperature:

Pressure:

Movement:

Distance:

Diagram:



	Argon
	Temperature:

Pressure:

Movement:

Distance:

Diagram:


	Temperature:

Pressure:

Movement:

Distance:

Diagram:


	Temperature:

Pressure:

Movement:

Distance:

Diagram:


	Temperature:

Pressure:

Movement:

Distance:

Diagram:



	Oxygen
	Temperature:

Pressure:

Movement:

Distance:

Diagram:


	Temperature:

Pressure:

Movement:

Distance:

Diagram:


	Temperature:

Pressure:

Movement:

Distance:

Diagram:


	Temperature:

Pressure:

Movement:

Distance:

Diagram:



	Water
	Temperature:

Pressure:

Movement:

Distance:

Diagram:


	Temperature:

Pressure:

Movement:

Distance:

Diagram:


	Temperature:

Pressure:

Movement:

Distance:

Diagram:


	Temperature:

Pressure:

Movement:

Distance:

Diagram:




8. Conclusion: State what you learned from doing this activity in two or more complete sentences
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Solid		Pressure		Vapor	        Temperature


Triple Point		Critical Point		Liquid
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