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How does energy transferred to or from a molecular substance effect the average kinetic energy of its molecules?

Objectives:

· Observe the temperature changes and changes of state when a molecular substance is heated.

· Make and use graphs to analyze temperature changes.

· Interpret temperature changes in terms of the changes in the average kinetic energy of a substance’s molecules.

Materials:

· Hot plate

· Ice cubes

· 250 or 400 mL beaker

· Celsius thermometer

· Beaker Tongs

· Clock with a second hand or Stopwatch

Procedure:

1. Prepare a Data Table like the example but able to accommodate more data. 
2. Obtain the mass of your empty beaker and record. 

3. Fill beaker halfway with ice.

4. Obtain the new mass of your beaker, including the ice.

5. Subtract the mass of the beaker to obtain the mass of ice used. Convert this mass to kg.
6. Place thermometer in the beaker of ice.

7. After 30 seconds, measure and record the temperature on your data table.

8. Record the physical state(s) of your sample.

9. Place your beaker on the hotplate and turn it on, setting 4.

10. Read and record the temperature and physical state(s) of the mixture every 30 seconds.

11. Continue until the mixture has reached boiling and boiled for 3 minutes.

Conclusion:


Graphing- Individual Data

a) Graph the heating data by plotting temperature on the vertical axis and time on the horizontal axis. Connect the data points with straight lines or smooth curves. 

b) Label the appropriate segments of the graph solid, solid & liquid, liquid or liquid & gas.

c) Divide the graph into three intervals by drawing two vertical lines at the points where the slope of the graph changes.

d) Label the intervals of the graph A, B & C.


Graphing- Class Data

a) Collect class data of mass and boiling point.

b) Graph the data by plotting boiling point on the vertical axis and mass on the horizontal axis.

c) Use a best fit line to represent the data.
d) Determine the class average boiling point and label this horizontally across the graph. 


Questions:

1. According to your data, what is the approximate melting point of water? How do you know?

2. Describe how the kinetic energy & molecular motion of the water molecules changed during the A, B & C intervals as well as the state-labeled segments. 

3. Calculate the heat required to boil your sample of ice until total evaporation.


(Use a molar heat of vaporization calculation. Molar heat of vaporization for water is 40.79 kJ/mol)
Sample Heating Data Table: 

Mass of ice(g):


Mass of ice(kg):



	Elapsed Time (s)
	Temperature (°C )
	Physical State(s)

	0
	
	

	30
	
	

	60
	
	

	90
	
	

	120
	
	

	150
	
	

	180
	
	

	210
	
	

	240
	
	

	270
	
	

	300
	
	

	330
	
	

	360
	
	

	↓Continue as needed…↓
	
	


