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Use the concepts of density and heat energy to explain observations of weather patterns, seasonal changes, and

the movements of Earth’s plates.

Major Understandings:

2.1a Earth systems have internal and external sources of energy, both of which create heat.

2.1b The transfer of heat energy within the atmosphere, the hydrosphere, and Earth’s interior.

NAME ____________________________________  DATE ___________

LAB PARTNER _____________________________

What’s The Matter with Air?

An exercise in inquiry!

Lead Questions:  Place answer on the reverse side. (Use sentences for all answers)

1. Is an empty bottle empty?

2. What are some properties of air that you are aware of?

3.  Is air the same everywhere?

4. What properties of air are measurable?

5.  What instruments are used to measure air?
Prediction:


How much does the air in a 2L bottle mass?




_________   grams

Materials:   


· 2L clear plastic bottle with cap

· Balance, accurate to 0.01 g

· Pressure pump for bottles

· Thermometer (plastic temperature strip)

· Safety Goggles
· Graph paper
Procedure:

1. Assemble the bottle, thermometer, and pump 

2. Tightly seal 

3. Mass the set-up and place mass number in Data Table One 0 pumps

4. Read and record the Temperature inside the bottle place in Data Table One, 0 pumps column

5. Put on Goggles

6. Pump slowly and completely 25 times, enter mass and temperature data

7. Record any Observations in the area below

8. Repeat at 50, 75 and 100 pumps

9. Lastly unscrew the cap, remove and then replace pump, record data and observations 
Observations:

Data Table One: Sealed 2L Bottle with Thermometer Inside and Pump on Top
Total Mass
Number of Pumps
Temperature Within Bottle       
Mass of Air

 (Grams)
 



(Degrees Celsius)
A                                     0





(A)

B                                    25





(B-A)

C                                    50





(C-A)

D                                    75





(D-A)

E                                   100





(E-A)

F


        0





(F-A)(+/-)
Interpretations:  (Analysis) What happened? What do you think is going on? Can these observations and interpretations be found in the “real” world? Explain.
Graph:

1. On a separate piece of graph paper plot a line graph using the data from Data Table One.

2. Develop a key so you can plot both temperature and mass of air on the same graph.

3. Y axis, left side arrange numbers for mass of air
4. Y axis, right side arrange numbers for temperature of air 

5. X axis (bottom) place number of pumps (0, 25, 50, 75, 100 and then 0 again)
6. Make a line graph of mass of air at 25 through 100 pumps.
7. Make a line graph for temperature from 0 pumps through 0 pumps.
Questions:

1. What is the relationship between the number of pumps and mass of air?

2. Why does the mass of air change as the number of pumps increases?

3. What is the relationship between number of pumps and pressure within the bottle? Why?

4. What is the relationship between number of pumps and temperature of air?

5. Why does the temperature change as the number of pumps increases?

6. When you release the top what happens to temperature, mass of air and pressure? Why?
Earth Science Applications:

1. If air rises what should happen to its pressure? Why?

2. If air rises what should happen to its temperature? Why?

3. If air sinks what should happen to its pressure?  Why?

4. If air sinks what should happen to its temperature? Why?

5. If moving air reaches a mountain what should occur on the windward side (side air is coming from) and the leeward side (side where air comes down the mountain)?

6. What conditions are necessary for clouds to form?
Reflections: 

What have you learned in this experiment that you did not know before?
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