Worksheet                                                        Name: ___________________________

Virtual Molecular Dynamics Lab Software     Instr.: O’C    Date: 


Phase Transitions using Universal Molecular Dynamics (v1.1b)

Website: http:/polymer.bu.edu(to download files.

	1) Virtual Molecular Dynamics Lab
	2) Curriculum Guide
	3) Adventures at Nanoscale
	4) Download Universal
	5) Start

Universal


From Computer Files

	5) Start

Universal
	Select

Univ. Files
	Select

Additional files
	Double Click

Candles.uvm
	*right click( save target


Topics:

	
	A
	
	B
	
	C
	
	D
	
	E

	
	Deposition
	
	Freezing
	
	Melting
	
	Water340

High press
	
	Micells

“soap”

	(
	Candle/

Sublimation
	
	Freezing-depression
	
	Melting-elevation
	
	Water400

low press
	
	


Example:

I. Candle Sub-Topic

	Number of particles
	1024
	Volume
	147,456
	Atoms (on or off)
	


Step 1. Run “Temp. Vs Time” for ~20 frames and then record each start value view.

Step 2. Run each different view and record the data and observation for below.

	Red( carbon    
	Green ( Carbon dioxide
	small green ( air


	II. Views

(*units are arbitrary 
	Start

Value
	Final

values
	Time

units
	Graph

Observation

	Temperature

 Vs Time
	.35
	1.0
	600
	Increases then levels off

	Potential Energy 

Vs Time
	-500
	-1150
	600
	Decreases continually for the candle

	No. of Carbon

 Vs Time
	200
	0
	600
	Continually decreases to zero

	No. Carbon dioxide

 Vs Time
	0
	200
	600
	Continually increases to 200

	KE of Carbon

 Vs Time
	.3
	1.0
	600
	Same as temperature, decreases

	KE Carbon dioxide

 Vs Time
	2.25
	1.0
	600
	Approaches average temperature


III. Lab/Demos

	
	A. Dry Ice

	
	B. Iodine Crystals to vapor and back to crystals

1) Heat the smallest amount of Iodine in a test tube

 a) The heated test tube turns purple

2) Let the test tube cool, the vapor crystallizes on the sides of the test tube

3) You are able to reheat and cool the test tube several times

4) Cleanup: Place the test tube in a solution of NaHSO3


Assessments

	
	1. What effect would changes in convention have on the system?

Ans. Speed of the reaction



	
	2. What would a graph look like for carbon atoms and time? 

Ans. Independent. As time increases carbon atoms go to zero



	
	3. What would a graph look like for carbon dioxide atoms and time? 

Ans. Dependent. As time increases carbon dioxide atoms go to 200



	
	4. What would a combined graph look like for carbon atoms and time? 

Ans. Big X

	
	5. Rerun the simulation model, stopping the model midway and compare the number of carbon atoms to carbon dioxide atoms?

Ans. They should be equal



	
	6. Compare and contrast KE and PE of Carbon and Carbon dioxide atoms during an arbitrary mid-point burning of the candle. Explain the relationship (by comparing).

Ans. 
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