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Memorandum –Activity M07: Temperature at Different Locations
To: Space Research Team
From: Joe Venus, Space Agency Administrator
Date: 20 Nov. 2017 AD

Greetings,

Good work on the task of determining the relationship between pressure and volume of a gas as the volume is altered. I read the reports that your project manager forwarded to me. 
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The next phase of your Mission to Other Worlds project focuses on ways to explore the alien planet’s surface. 

As you know, the Mars Pathfinder Lander safely delivered the Sojourner Rover onto the surface of Mars in 1997. The Sojourner was able to travel across the Martian terrain and make dozens of measurements on the surface. It used a special X-ray spectrometer to determine the composition of many of the rocks near the landing site.



We are planning to include several instruments on the new robot rover that will be part of the payload. One of the instruments will measure the temperature at each location that the rover visits. The rover will be able to extend a robot arm and put the temperature sensor in direct contact with the planet’s surface. 

We also plan to measure the temperature in direct sunlight and compare it to the temperature on the shady side of rocks on the surface. If the rover encounters any liquid water on the surface it will measure the temperature there as well.

We need you to test our Temperature Sensor. Carefully measure the temperature at a variety of locations (including in sunlight and in shade). Use the “data logging” feature of your computer interface. We especially want you to test the Temperature Sensor in both wet and dry conditions. 

The next section of this Workbook is the Procedure Outline for this activity. It will give you some ideas, but, as always, if you can improve on the methods or materials, please do so. Remember, read and heed the Safety Reminders in the outline.

Refer to the Technical Manual in Appendix B of this Workbook for more detailed information on this task.

Please submit your reports to the project manager so the manager can forward them to me.

Yours,

Joe Venus
Space Agency Administrator
Procedure Outline – Activity M07: Temperature at Different Locations
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Equipment Needed
Qty
Other
Qty

ScienceWorkshop™ 500 Interface
1
remote control model vehicle (option)
1

Temperature Sensor (CI-6505A)
1



VOCABULARY
exobiologist

What Do You Think?

How much difference in temperature is there between direct sunlight and dark shade? How much difference in temperature is there between a dry surface and a wet surface?

[image: image4..pict]Take time to answer the ‘What Do You Think?’ question(s) in the Lab Report section.
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Both the Mars Pathfinder spacecraft that landed on Mars in July, 1997, and the Viking Lander spacecraft that landed on Mars in July, 1976, used instruments to measure the temperature of the Martian atmosphere. 

The Viking Lander also made measurements of the change in temperature near the surface of Mars during the seasons on that planet, as well as the change in temperature between day and night. 

When these measurements were received as radio signals on earth, they helped planetary scientists and exobiologists learn more about the climate on Mars. One discovery they made is that it is frequently cold enough on Mars that carbon dioxide gas in the atmosphere can freeze to become dry ice. 

They also discovered that the thin air on Mars does not contain very much thermal energy. 

SAFETY REMINDERS: Follow directions for using the equipment.

PROCEDURE OUTLINE
[ √ ]
Remember, for more detailed information see Appendix B.

[image: image6..pict]In this activity, use a Temperature Sensor and the ScienceWorkshop 500 Interface to measure the temperature at several different locations. The ScienceWorkshop program records the temperature data. You can use the Table display to find the minimum, maximum, and mean values of the temperature at different locations.

[   ]
A. Set Up the Equipment

1.
Connect the sensor’s DIN plug into Analog Channel A on the interface.

[   ]
B. Set Up the Experiment

You can use the ScienceWorkshop 500 Interface to record data outside a classroom. You can program the interface while it is connected to the computer, disconnect the interface and go collect data, and then re-connect the interface to the computer to analyze your data. 

See Appendix C about using the ScienceWorkshop 500 Interface for “data logging”

1.
Start DataStudio or ScienceWorkshop and open the file as follows:


DataStudio
ScienceWorkshop (Mac)
ScienceWorkshop (Win)

M07 Location Temp.DS
M07 Remote Temperature
M07_REMO.SWS

•
The file opens with a Table display of temperature. The data recording rate is set to two measurements per second.

2.
Prepare the interface to be disconnected for data logging.

3.
Disconnect the interface from the computer and power supply.

4.
Carry the interface and Temperature Sensor to the first location.

[   ]
C. Do the Experiment

[image: image7..pict]1.
Place the Temperature Sensor so its tip is against a surface that is exposed to direct sunlight. When you are ready to begin the experiment, press the LOG button on the interface to wake the interface. 

•
The light-emitting diode (LED) blinks one per second for ten seconds. The interface is recording when the LED blinks rapidly.

2.
Leave the Temperature Sensor in the contact with the surface that is in the sunlight for about sixty seconds. Press the LOG button again to stop recording data. 

3.
Hold the Temperature Sensor in the air so the entire sensor is exposed to the sunlight but the tip is not touching anything. Repeat the data recording procedure for about sixty seconds.

4.
Place the Temperature Sensor so its tip is against a surface that is in a dark shadow. Repeat the data recording procedure for about sixty seconds.

5.
Hold the Temperature Sensor in the air so the entire sensor is in the dark shadow. Repeat the data recording procedure for about sixty seconds.

Optional

If there is a shallow puddle of water near some bare ground, measure the temperature of the water and then measure the temperature of the bare ground next to the water.

[   ]
D. Analyze the Data

1.
Reconnect the interface to the power supply and computer. Download the data from the interface to the computer. (See Appendix C.)

2.
Examine each run of data in the Table display to determine the minimum, maximum, and mean value of temperature for each location and condition.

3.
Record your results and answer the questions in the Report.

Report – Activity M07: Temperature at Different Locations
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NAME 
_________________________________ 

CLASS ____________________

DATE 
____________

[   ] What Do You Think?
How much difference in temperature is there between direct sunlight and dark shade? How much difference in temperature is there between a dry surface and a wet surface?

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

[   ] Analyze the Data

1.
Examine each run of data in the Table display to determine the minimum, maximum, and mean values of temperature for each location and condition.

Data Table

Location/condition
Minimum Temp (˚C)
Maximum Temp (˚C)
Mean Temp (˚C)

surface/direct sun




air/direct sun




surface/dark shade




air/dark shade




water at 1 cm depth




soil at 1 cm depth




[   ] Conclusion

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

[   ] Questions

1.
How do your answers to the ‘What Do You Think?’ questions compare to the results?

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

2.
Which pair of conditions had the greatest difference in temperature?

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

3.
Which pair of conditions had the smallest difference in temperature?

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

Complete the following:

VOCABULARY

exobiologist: 



Submit this report to your project manager as soon as possible so it can be forwarded to the Space Agency administrator.
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