SMD STATES of MATTER

This lab will be used to determine the effects of temperature on energy.    The students will be introduced to the SMD program and will be able to see the relationships between potential and kinetic energy as the temperature is increased at four different points. They will see a dynamic graphical representation while viewing a picture of the interacting molecular models.   

1. Open SMD, select States of Matter/”Experiment 1a”.  
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Opening Screen Exp 1a

2. Set Iterations between displays to 100.

3. Open Show Averages window. Set temperature at .42.

4. Press Start.  Wait 20 time units. Pause. 
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Picture of molecules at T=.42

   Graph of Energies vs time at T =.42

5. Record data in table 1 below.

6. Repeat steps 3-5 for temperatures of .8, 1.2 and 2.4.  Be sure to re-set averages after each trial. 
Individual Team Results Table 1
	Total Energy #
	Temperature
	Kinetic Energy
	Potential Energy
	Total Energy

 ( KE+ PE)

	1
	.42
	
	
	

	2
	.8
	
	
	

	3
	1.2
	
	
	

	4
	2.4
	
	
	

	
	
	
	
	


7.  Enter team values in Table 2 below.

Group  Results Table 2

	Team 
	Total Energy 1
	Total Energy 2
	Total Energy  3
	Total Energy 4

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Avg.  
	
	
	
	


8.  Graph the averages for total energy 1-4 and calculate the slope and the R value.  

Questions:  

9. Describe what happens when a solid is heated in terms of particle motion, kinetic energy, potential energy, total energy, pressure and volume.

10.  Predict what will happen if the temperature was lowered to .1.  Draw a graph of your predicted graph, then run the program and draw the actual graph.  

11. Extensions:  

a. Calculate standard deviation and standard error of measurement.  

b. Examine other variables and their effects.  

