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Introduction/Pre-Lab
Where there is a difference in temperature between two objects or regions in contact, energy will be transferred from high potential to low potential by conduction.  While some heat is released from Earth’s interior, most energy is absorbed at Earth’s surface from radiant energy form the Sun.  Conduction of heat is a slow process for moving heat within the air or ocean water.  However, conduction is a significant process in transferring heat between Earth’s surface and the air in contact with that surface.

In contrast, the transfer of energy through current flows caused by differences in density is called convection.  This method of energy transfer is believed to occur in Earth’s mantle below the lithosphere and also occurs in the hydrosphere and atmosphere.  Within the atmosphere, differences in temperature cause the density variations that result in convective flow.  This causes the basic forces that drive winds.
Changes is state (liquid, solid, and gas) play an important part in our weather, because during changes in state, large amounts of energy and are absorbed and released.  Kinetic heat energy is caused by the movement of molecules in a substance.  The higher the kinetic energy for the molecules, the higher the temperature.  Potential heat energy is energy that is stored.  When a change in state occurs there is a change in potential heat energy.  This potential heat energy is known as latent heat energy because it does not cause a temperature change
These basic concepts play an important role in the formation of solar systems and planets.  In addition, these processes continue to play large roles in the types of environments experienced on different planets throughout the solar system and universe.
Materials
Part 1

· Two insulated cups with lids
· LabQuest 2

· Two temperature probes

· Aluminum bar

· Cold Water

· Hot Water

· Stop watch


Part 2

· 1000 mL beaker

· 50 mL flask with cork

· Dye

· Hot water

· Cold water
· Tongs
· Stop watch



Procedure
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Part 1

1. Turn on LabQuest 2 

2. Collect equipment and set up as shown in figure 1.

3. Plug both temperature probes into LabQuest 2.

4. Set the LabQuest 2 to collect data

a. From the meter screen, select “File, New”
b. From the meter screen, select “Mode”

c. Set mode to “Time Based”

d. Set duration to “20 min”
e. Set rate to “1” samples/min”

f. Select “OK”

5. Place the temperature probes into the lids so that the probes will be submerged in the water.

6. Fill one cup with the boiling water and carefully replace the lid assembly.
7. Fill the second cup with cold water and carefully replace the lid assembly.

8. Wait for the “Hot” cup to reach its highest temperature, then press the “play” button in the lower left corner.
9. Save your data using the format (Name of Project Director, Lab #1.1, Period)

10. Be sure to select “save”

Part 2 (Begin this part as you collect data for part 1)

1. Place 800 mL of cold water in the 1000 mL beaker

2. Put 4 drops of dye in the 50 mL flask and nearly fill with hot water, leaving enough room for the cork.

3. Carefully, lower the flask into the beaker of cold water as slowly as possible so as not to disturb the water.

4. Holding the flask with tongs, carefully remove the stopper and slowly pull your hand out of the water. This will be time zero.  

5. Record your observations in the data portion of the lab for each minute for a total of 10 min.

6. Repeat the experiment using dye and hot water in the beaker and cold water in flask.

QUESTIONS
Part 1

1. At the start of the experiment, which cup had the most potential energy?

2. Which cup lost energy?

3. Compare the amount of energy lost by one cup to the amount of energy gained by the other cup.

4. How does your graph show there is a change in the rate of heat lost or gained during the experiment?

Part 2

1. Describe the movement of the HOT Dye during the first two observations.
2. Describe the movement of the COLD Dye during the first two observations.
3. Based on these observations, describe what happens to the density of fluids when heat is applied.

4. Why did the warm dye eventually sink to the bottom?

DATA (Part 2)
	Time (min)
	COLD BEAKER OF WATER

WARM DYE
	WARM BEAKER OF WATER

COLD DYE

	0
	
	

	2
	
	

	5
	
	

	10
	
	


Figure: ___:____________________________________________________________________
Lab 1:

SCIENCE CONCEPTS (an idea of what something is or how it works)
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

Investigative Question


If we melt ice and heat up the water to boiling, how will the transfer of energy be represented in graph form, as a straight line, curved line, or combination of the two?
OBJECTIVE (an aim, goal, or end of action)
______________________________________________________________________________

______________________________________________________________________________

VARIABLES
Manipulated (Independent):  ______________________________________________________

Responding (Dependent):  ________________________________________________________

HYPOTHESIS (If…then…because…)

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

Materials

· Hot Plate

· LabQuest 2

· Temperature Probe

· 400 mL beaker

· Ice

· Cold water

· Stirring rod

· Stop watch

Procedure
1. Turn on LabQuest 2 

2. Collect equipment and set up as shown in the front of the classroom.

3. Turn on the hot plate to its highest setting.

4. Plug one temperature probes into LabQuest 2.

5. Set the LabQuest 2 to collect data

a. From the meter screen, select “File, New”
b. From the meter screen, select “Mode”

c. Set mode to “Time Based”

d. Set duration to “30 min”

e. Set rate to “2” samples/min”

f. Select “OK”

6. Fill the baker to the 150 mL level with ice and add 150 mL of cold water.

7. Using the stand and clamp, insert the temperature probe so that it does not touch the bottom or sides of the beaker.

8. Stir the solution gently throughout the procedure.

9. When the probe records its lowest temperature press the “play” button on the lower left corner of the screen and carefully place the beaker on the hot plate.

10. Continue stirring until all data has been collected.

11. Be sure to record the following in your lab.

a. Time ice begins to melt ____________ (min:sec)

b. Time ice is completely melted ____________ (min:sec)

c. Time when the water begins to boil ____________ (min:sec)
12. Save your data using the format (Name of Project Director, Lab #1.3, Period)

13. Be sure to select “save”
DIAGRAM OF EXPERIMENT (based on the procedure)
	


DATA ANALYSIS 

1. Connect the LabQuest 2 to your laptop using the USB cord.

2. Open the Logger Pro software.

3. From the menu bar, select “File, LabQuest Browser, Open”
4. Select the file you saved during the lab

5. Choose continue without data collection on the screen that pops up.

6. Open a Microsoft word document for your lab report.
7. Right click on the data table in Logger Pro and select “copy”.

8. Paste the data into your word document for use in your lab report.

9. Right click in the graph area and select “Graph Options”

10. Be sure that both independent variables are selected (temperature in this lab) and select done.

11. Once the graph is easy to read, right click on the graph and select “copy”
12. Paste the graph into your word document for use in your lab report.

13. On your graph, label the following

a. Time ice begins to melt 

b. Time ice is completely melt

c. Time when the water begins to boil
14. According to your graph, did temperature increase while the ice was melting?

15. According to your graph, what happened to the temperature of the water between the time the ice melted and the water boiled?

16. Before the temperature began its steady rise, for what was the added heat energy being used?
17. On your graph, clearly label the areas that indicate a change in potential energy and the areas that represent a change in kinetic energy.
What relationships did you observe between the variables?
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

What predictions can you make based on your observations?
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

CONCLUSION
I accept or reject my hypothesis (circle one)

What evidence did you use to accept or reject your hypothesis?

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

How can you use this knowledge?

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

Turn in your data table, graph, and answers to the questions above along with your lab report.
Figure 1:  Set up for heat transfer by conduction.
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