D-Heat Rises??            


Student Section

Data Collection

In this experiment you will measure the temperature at various vertical positions in fixed

 horizontal position.  Tape a temperature probe to the top of the CBR in it’s flipped open

 position as shown in the diagram. Plug a temperature probe into CH1 port on the

 CBL2™.  Use a CBR to CBL link to connect the CBR to CBL2™ DIG/SONIC port.

Execute the DATAMATE program.  See Getting Started with the CBL2™ if necessary to begin the program. Once you are in the program, you will have several options. CBL2™ will automatically recognize that the temperature probe is in channel 1 and the CBR is in  the DIG/SONIC port.  Select 1:Setup. The triangle pointer should be pointing to CH 1  as shown below.  Press (to set up the probes and the units of measure. Select 1. Temperature, then 4:TI TEMP(C).  Scroll down or up to MODE using (or (. Press ( and choose 5: SELECTED EVENTS and 1:OK
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You and your team are now ready to begin collecting data. Find an area that is

unobstructed. Avoid fans, air conditioners, lights and other sources that may effect the

temperature. You will collect temperature measures at these approximate heights; 0.5 m,

1.0 m, 1.5 m, 2 m, and 2.5 m.  From the main screen select 2:START. Move the CBR

with attached temperature probe to approximately 0.5 meters.  You will be reading

 the DIG :MOTION(M) display to approximate 0.5 meters.  Follow the directions on the

 screen.  The screen shot below shows the 3rd measurement at approximately 1.5 meters high.
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After collecting the 5th measurement at approximately 2.5 meters press (as directions read to stop collecting data. Return to 1: MAIN SCREEN to view graphs.

Analysis

Select 3:GRAPH.  The triangle pointer is pointing at CH1-TEMP©.  Press ( to see a scatterplot of temperature verses sample number.  Press ( to return to this menu and use (to go down and select DIG-DISTANCE to view a scatterplot of distance verses sample number.  Use ( and ( to trace on data points and answer questions 1 and 2 on the Student Data Reporting Sheet.

Return to 1: MAIN SCREEN and select 6:QUIT.  Sample numbers are in L1, temperature data in L2 and distances are in L6. Press (5:SetUpEditor ((((((((((( to view the collected data.
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The third graph you may wish to look at is distance (height) versus temperature.  You will need to set up this graph manually. Recall that temperature is in L2 and distance is in L6. Press ((( and set up like screen shot below. Press (( to set an automatic statistic window. Press ( and use ( and (. Answer questions 3-5. 
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Going Further

· After the data has been collected analyze by using the analyze option in the DATAMATE program or use the regression functions in the calculator. Determine if mathematical models (regressions) can be used to describe the 3 relationships.
· Compare your team’s data with other team’s data.  Find the team with the highest percent of increase.  
· Find the average temperature of your location and compare with other teams. Discuss possible reason for the differences.
· Student Data Reporting
 Sheet

1. Complete the table below. Sketch both  scatterplots on the axis below.

Sample #(n)
TEMP(C)
DIST(M)









 











[image: image9.png]





[image: image10.png]



2.  Compare the two graphs above and write about your findings.  ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3.  Does the age old saying “Heat Rises” prove to be true in your experiment? Explain.  ________________________________________________________________________________________________________________________________________________________________________________________________________________________

4.   What was the difference in the temperature from 0.5 meters to 2.5 meters? ________

5.  What is the percent of change?  Increase or decrease? __________________________



Teacher Section

Concepts

Mathematics:

· Measurement

· Data Collection 

· Creating and analyzing graphs

· Percent of change

Science:

· Measurement

· Experimental Design

· Variable control

· Data collection and intrepretation

Materials

CBL2™

TI Graphing Calculator

Data link cable

CBR with CBR to CBL link cable

TI temperature probe

Masking tape 

Set-up

Make sure the students have a clear and safe area to collect data.  They will probably need something sturdy to stand on to collect the data at a height of  2 and 2.5 meters.  You may want to adjust the maximum height if maturity of students could pose a safety problem.

Theory

The temperature should increase with height.  

Answers

1.  Answers will vary.

Sample data

Sample #(n)
TEMP(C)
DIST(M)

1
23.727
.51367

2
24
1.0348

3
24.182
1.5516

4
24.727
1.8217

5
25
1.9278
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2. Answers will vary.  In the graphs above, both are increasing. The first 3 data points were more accurately collected at half meter intervals. 

3. Answers will vary.

4. Answers will vary.  In sample data, the difference is 1.273.

5. Answers will vary. The percent of change is the ratio of amount of change divided by the original.  Here we could estimate the percent of increase in temperature from half of a meter to 2.5 meters by dividing the answer to question 4 by the temperature of the first sample. The percent of increase in sample data is about 5.4 %.
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Going Further

You may want to provide a class data table for teams to record their data.  Results and findings could lead to some interesting discussion and hypothesis.
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