Turn Up the Heat!
       Determining Boiling Point                 (Computer)

Does adding heat to a substance always increase the temperature?  How would you get ice to melt?  When a substance reaches its melting point or boiling point, a phase change occurs.  Melting and boiling points are characteristic properties of matter.  The characteristic properties are used to identify matter because they do not change and are independent of the amount of substance present.  In this lab you will be using the computer to gather data and make a graph as ice water is heated to boiling.

Part 1:  The Inside Story
Problem
What happens to the temperature of ice water as heat is added?
Prior Knowledge 
Text Reference 
Physical Science (Glencoe), p. 214, pp. 224-227.

Prediction

What do you predict the graph will look like if you start with ice water and heat it for 20 minutes?  On the graph, draw what you think the line showing temperature changes over time will look like.  Add a few key temperatures.




Materials 

	hot plate

	hot mitt

	stainless steel temperature probe

	Lab Pro interface

	goggles

	beaker (250 mL)

	ring stand with clamp

	small ice cubes

	computer



Safety
Use caution when handling hot plates and hot water.

Wear goggles when hot plates are on.
Procedure                                 

Step 1
Connect the Lab Pro interface to the computer with the USB cable. 

Step 1
Connect one temperature probe to Channel 1 on the Lab Pro Interface and launch Logger Pro™ on your computer.
Step 2
Open Physical Science w/Computers and select Exp 02.
Step 3
Put about 6 small ice cubes in your beaker.  Add cold water up to about        50 mL.

Step 4
Place the beaker on the hot plate but do not turn it on yet.  Clamp the probe to the ring stand.  Place the probe in the ice water so that the tip is in the middle of the beaker and about halfway down into the water.  Tighten the clamp to hold the probe in position.
Step 5
Inspect your setup to make sure the wire from the probe is not touching the surface of the hot plate.  Do not let anything except the beaker touch the HOT plate.
Step 6
Put your goggles on.

Step 7
Turn the hot plate on to a setting of “8” (medium high).  Immediately click the Collect button on the Logger Pro graph to begin the temperature measurement.
Step 8
If instructed by your teacher, add a prediction to your graph by selecting Draw Prediction from the Analyze menu.  Annotate your graph as data is being collected by selecting Text Annotation from the Insert menu.   
Step 8
Observe both the water and the graph and make note of anything you see happen in the water, such as the movement of convection currents.  Write your observations on the Observation Chart while the computer is making a graph of the temperature for 20 minutes.  Note all changes you observe including the size, location, and motion of bubbles.
Step 9
At the end of 20 minutes OR when the water is boiling and the temperature has not risen for at least 3 minutes, click on Stop. 
Step 10
Turn off the hot plate.  Leave the beaker of water on the hot plate to cool down.  It is too hot to touch!!
Step 11
Select the Analyze menu; click Examine.  Use the + cursor on the graph to move the vertical line so that it is on 0 minutes.  Look below the graph.  Note that the time and corresponding temperature are displayed.  Record the temperature at 0 minutes. 
Step 12
Move the vertical line to the next time listed on the Data Table and record the temperature for that time.  Complete the Data Table.  When you are finished, select the Analyze menu and click Examine to turn off this function.
Step 13
Click on the graph title which is shown and give your graph an appropriate title for this lab.
Step 14
Go to the File menu and select Page Setup.  Select the “landscape orientation” (the sideways picture).  Click OK.  Then go to the File menu and select Printing Options.  When the window comes up, under Name, type your group members’ names and your class period.  Under Comment type the name of the lab activity.  Click OK two times.  Your graph will print.
Step 15
After you have completed the Data Analysis questions, go to the File menu and select Quit/Exit.  Don’t Save unless your teacher instructs you to do so.
Step 16
At the end of the period pour the water into the sink (if your beaker is not cool enough to handle, use the hot mitt) and leave the materials as you found them.

Observations and Data 
Observation Chart:  Heating Ice Water

	Observation
	Time

(min)
	Temp.

(°C)

	Ice is fully melted.
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Water boils rapidly.
	
	


Data Table:  Temperature Change in Heated Water

	Time (min)
	Temperature (°C)

	0
	initial temperature

	2
	

	4
	

	6
	

	8
	

	10
	

	12
	

	14
	

	16
	

	18
	

	20
	


Data Analysis                                
1.
Make a sketch of your computer graph below and label sections of the graph with the events that you observed and recorded on your Observation Chart.  Include key times and temperatures on the axes.

2.
Describe the shape of the line on the graph of temperature vs. time.
3.
How many plateaus do you see on your graph?     

What do you think was happening at this time(s)?

4.
During this experiment, what phase changes did you observe?

5.
What is the melting point of ice (solid water)? 

6.
What is the boiling point of water?

7.
You added heat to the system for about 20 minutes.  Did the temperature rise continuously from start to finish?  Explain your reasoning/evidence.
Conclusion

1.
(a)  
What does a plateau indicate about temperature when the ice is 


melting or when the water is boiling?


(b) 
What was the heat energy being used for when the graph shows 



temperature plateaus?


2.
In terms of kinetic energy, what was the heat energy being used for as the water temperature increased?  

3.
You observed bubbles forming in the water when it was boiling.  What was inside the bubbles?

4.
Why do you think these bubbles rose to the surface?

5.
Sketch a graph to show what it would look like if you conducted this experiment again starting with less ice and water.  Explain how this graph compares to the graph you produced during the lab.  Include the temperatures for melting and boiling.

6.
Using your data for the melting and boiling points of water, at what temperatures do you think the water would condense and at what temperature would it freeze?

7.
Compare your prediction graph to the shape of the actual computer graph. 

8.
Restate the Problem question below and answer it.
Key Terms


characteristic property�
boiling point�
phase change�
�












Temperature  °C





Time (minutes)





Heat energy added  
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