Part 2:  In Contact                       (Computer)           
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Problems

1.  
What will happen to the temperatures of hot and cold water over 20 minutes if their containers are allowed to touch but the water is not mixed (contact)?

2.
How will these temperatures be different when compared to those of hot and cold water in containers which are not allowed to touch (no contact)?
Prior Knowledge

Discuss with a partner, and then write down, ideas from your own life that could help you answer the questions posed above.

Prediction              
Using what you know about the transfer of heat energy, what do you predict will happen to the temperatures of hot and cold water when they are allowed to be in contact for 20 minutes but not allowed to mix?  Draw lines on the first graph to show your prediction of the temperature changes of the hot water and the cold water in contact.  On the second graph, draw your prediction lines for the temperature changes when the same temperatures and amounts of hot and cold water have no contact.
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The Experimental Design                            
When your lab group of four people does this experiment, one team will measure the temperature changes when a flask of hot water remains in a beaker of cold water (contact).  The other team will monitor the temperatures of hot and cold water when the flask is not in the beaker (no contact).  You will be testing only two of several possible levels of the independent variable or IV--the amount of contact.  Complete the Experimental Design Diagram on the next page as your teacher directs.
	Experimental Design Diagram

	Title:



	Hypothesis:  If the amount of contact is increased, then…



	Independent Variable (IV):



	Levels


	
	

	Number of trials


	
	

	Dependent Variable (DV):



	Constants:




Materials 

	Beaker (400 or 600 mL)

	Flask (125 or 250 mL

	Very hot water

	Very cold water

	2 stainless steel temperature probes,
each inserted into a #4 one-hole stopper

	Hot mitt

	Ring stand with clamp

	Lab pro interface

	USB cable

	Logger Pro 


Safety 

Use caution when handling hot water

Procedure 

Step 1
Make sure both temperature probes are connected to channels 1 and 2 of the Lab Pro interface, the Lab Pro has power and is connected to the computer via the USB cable.  

Step 2
Prepare the computer for data collection by opening the Logger Pro Experiment 11 folder from Physical Science with Computers.  Look at the label on the Y-axis.  It should read Temperature 1 and Temperature 2 (°C).  Click on the number 10 and change the maximum shown on the X-axis to 20. Likewise, change the minimum and maximum for the Y-axis to 0 and 100.  Choose Data Collection from the Experiment menu and change the collection time to 20 minutes.  Click Done.   
Step 3
Click on the title as it appears on your graph.  A Graph Options window will appear.  Type an appropriate title for your graph.  Click Done.  If desired, choose Draw Prediction from the Analyze menu to show your prediction as to what you think will happen to the temperature recorded in the two containers over the next 20 minutes.  To erase your prediction, go to Edit, Undo Draw Prediction.  

Step 4
 Fill the flask with 100 mL of hot water and the beaker with 100 mL of very cold water.  Gently insert the stopper and probe from Channel 2 into the top of the flask and position the probe so that the tip is even with the 75 mL mark.
Contact team only:  Position the clamped probe from Channel 1 into the beaker of cold water so that the tip of the probe is even with the 150 mL mark on the beaker.
No contact team only:  Position the clamped probe from Channel 1 into the beaker of cold water so that the tip of the probe is in the water and even with the 150 mL mark on the beaker.  
Step 5
Contact team only:  Carefully place the flask inside the beaker.  Quickly check to make sure both probe tips are at approximately the same level.  It is very important that the probes are not touching the glass.

No contact team only:  Leave the beaker with its clamped probe where it is.  Place the flask of hot water with its probe about 20 cm away, but on the same table.  It is very important that you do this quickly and that the probes are not touching the glass.

Step 6
Click 
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.  Record the initial temperatures on the Data Table.  Observe the graph as the two lines begin to form.

When data collection is complete click STOP.  Record the final temperature measured by each probe on your data table.  
Step 7
Click on the graph window to activate it.  Select the Analyze menu and click Examine.  Move the cursor into the graph window to find the end temperature (20 minutes) for both containers.  Record the final temperatures on your Data Table.  

Step 8
Answer the Data Analysis questions together with the other team in your group, using the data which was collected for both levels of the IV:  contact and no contact.
Step 9
After you have completed the Data Analysis questions below, go to the File menu and select Printing Options.  Select Print Footer and type your group members’ names and your class period.  Select Always Show This Dialog Before Printing if it is not already selected.  Select Page Setup from the File menu, select Landscape and click OK.  From the File menu select Print (one copy).
Step 10
From the File menu, select Exit.  Don’t save the data unless instructed to do so by your teacher.  
Step 11
Empty the flask and the beaker, and leave the equipment the way you found it.  Make sure to remove one battery from the Lab Pro and Suspend (Fn + Esc) your computer before you leave.  
Observations/Data Analysis  

Data Tables:  Heat Transfer between Hot Water and Cold Water
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	Contact Team

	Time (min)
	Temperature
of Hot Water (OC)
	Change in Temperature of Hot Water (OC)
	Temperature of Cold Water (OC)
	Change in Temperature of Cold Water (OC)

	0 (Initial)
	
	
	
	      

	20 (Final)
	
	
	
	


	No Contact Team

	Time (min)
	Temperature

of Hot Water (OC)
	Change in Temperature of Hot Water (OC)
	Temperature of Cold Water (OC)
	Change in Temperature of Cold Water (OC)

	0 (Initial)
	
	
	
	      

	20 (Final)
	
	
	
	


Data Analysis:  Requires the input of both teams in the group.

1.
Sketch the graphs of the outcomes for each team below.  

2.
What is the difference between the final temperature of the hot water and the 
cold water?

	Contact
	No Contact

	
	


3.
What does this difference in temperature tell you?
	Contact
	No Contact

	
	


4.
Looking at the graph, what evidence do you see that the two containers of water 
have reached thermal equilibrium?

	Contact
	No Contact

	
	


5.
How long did it take for the waters to reach thermal equilibrium?

	Contact
	No Contact

	
	


6.
If both flasks and beakers of water were left as is after your experiment until class 
time tomorrow, what temperature do you expect they would be?  Explain your 
reasoning. 

Conclusion
1.
Explain why and how an untouched cup of hot soup and a glass of ice cold soda 
will eventually come to room temperature.  
2.
How do your prediction graphs for Part 2 compare to the actual graphs made by 
the computers?  

3.
In terms of molecular kinetic energy, why does the temperature of the hot water 
in contact with the cold water decrease? 
4.
Complete the following word diagrams to show heat flow:

Contact:

       heat



       heat



       heat
No Contact:

       heat



       heat



       heat

       heat



       heat



       heat

5.
Reread the two problem questions from Part 2.  Restate each question in the spaces provided below to tell the purpose of doing the experiment.  After each restatement, write a sentence using information from your data table and graph to tell the conclusion you reached.  


Problem 1:


Problem 2:

Application 
Hypothermia is a life-threatening condition caused by prolonged exposure to the cold, especially in wet conditions.  Explain how this lab simulates a situation during which a person exposed to cold water might be a victim of hypothermia.  
Reflection 
How have your ideas about heat transfer changed as a result of this laboratory activity?    
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Note:  ¹T = T (Initial) - T (Final)
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