
The Atmosphere 

 

Background 

Imagine what it would be like to wake up one day to a black sky, no clouds, no wind, and no life. To leave your 

house by day, you would need to wear a protective, pressurized suit to shield yourself from the sun's heat and its 

UV and gamma radiation and to keep your blood from boiling and your body from exploding. 
 

You may be imagining yourself on the moon, but this is what life would be like on Earth without its unique 

atmosphere. The atmosphere is not simply good for breathing; it protects us from solar radiation and from 

meteors, and it insulates us from intense heat and cold. We rely on the atmosphere to move heat, clouds, 

particles, and precipitation across the planet.  

 

PART I: Composition of the Atmosphere 

 

Materials: steel wool, 400 mL beaker, 100 mL graduated cylinder, 4 test tubes, 4 large clear plastic cups, 2 small 

clear plastic cups, wax pencil, plastic ruler, blue water, 2.5% NaCl solution, tap water, weigh boat, electronic 

balance 

 

Procedure: 

1. Using a wax pencil or labeling pen, label the large clear plastic cups 1 through 4 respectively.  Label each 

cup with your group number for identification.  

2. Label the four test tubes 1 through 4 respectively.  

3. Label one small clear plastic cup "NaCl" and the other, "water."  These cups will be used for soaking the 

balls of steel wool.  

4. Using the ruler, carefully measure the length of the test tubes and record the length on the Composition of 

the Atmosphere Data Table.  

5. Fill the 400 mL beaker with 250 mL of blue-dyed water.  

6. Fill each of the four large cups with 60 mL of the blue water using the graduated cylinder.  

7. Fill the "NaCl" cup with about 50 mL of sodium chloride solution.  

8. Fill the "water" cup with about 50 mL of water.  

9. Tear apart the steel wool pad and roll four balls, each approximately 2.5 cm in diameter.  

10. Mass three of the balls and adjust the mass by removing or adding steel wool so that the balls are 

approximately the same mass.  Record the mass on your data table.  

11. Mass the fourth ball, adding steel wool to it until the mass of this ball is twice the mass of each of the other 

three.  Record the ball's mass on your chart.  

12. Submerge one of the three small steel wool balls in the water cup.  Be certain that the steel wool is soaked 

completely.  Take the steel wool out of the water and let the excess solution drain onto a paper towel, but do 

not allow the steel wool to dry.  

13. Now submerge a small ball in the sodium chloride solution.  Be certain that the steel wool is soaked 

completely.  Take the steel wool out of the sodium chloride solution and let the excess drain, but do not 

allow the steel wool to dry.  

14. Repeat Step 13 with the larger ball of steel wool. 

 

 

 

 

 

 

 

 

 

 

Name ________________________________ 
 

Date ____________     Per. _____                



15. Carefully place the steel wool balls in the test tubes as indicated 

below.  Push them to the bottom with a pencil so that each is 

compact. 

Test Tube 1: dry steel wool ball 

Test Tube 2: water-soaked ball 

Test Tube 3: NaCl-soaked small ball 

Test Tube 4: NaCl-soaked large ball 

16. Once each ball has been compacted, measure from the bottom 

of the test tube to the top of the steel wool to find the length of 

tube that the steel wool occupies.  Record this measurement for 

each test tube on the data table. 

17. Observe the condition of the steel wool inside the test tube and 

record your observations on the data table.  

18. Stand the test tubes upside-down, with the open end of the test 

tube submerged under the water, in the corresponding numbered 

large cup. 

19. Measure the height of the water in the test tube and record it in 

the "Initial height of water" row in the data table.  Measure 

carefully from the lip of the test tube to the bottom of the 

meniscus of the water.  You may need to lift the test tube 

slightly to align the lip of the tube with the first mark on your 

ruler.  Do this carefully, always keeping the opening of the test 

tube below the water.  

20. Calculate the height of the column of air inside each test tube 

using the following formula and record it in the data table:  

Height of air column = length of test tube - (height of 

steel wool + initial height of water)  

21. Carefully move the cups to the area designated by your teacher. 

The test tubes may lean on the sides of the cups as long as the 

openings of the tubes remain submerged.  

22. Record the height of the water in every test tube again at the end 

of class and record the measurement in your data table.  Allow 

the experiment to sit for 1 day in order for the reaction to take 

place.  

 

23. On Day 2 of this activity, observe and measure the height of the water inside the test tubes and record it as 

the "Final height of water" in the data table.  Observe the condition of the steel wool inside the test tube and 

record your observations on the data table.  

24. Calculate the percentage of change in the height of the water in the test tube by using the following formula, 

and record it in the data table:  

Percent change in the height of water = (Final height of water - Initial height of water) 

amount of air in test tube 

25. Record the percent change in the height of the water for each of the test tubes on the class chart that your 

teacher has made.  Once all the groups have recorded their percent change in the height of water on the class 

chart, calculate a class average and record it on the data table. 

26. Answer the questions in the Results & Analysis section. 

 

 

 

 

 

 

 

x 100 



Data Table: 

 Tube 1 Tube 2 Tube 3 Tube 4 

mass of steel 

wool (g) 

    

length of test 

tube (cm) 

    

height of steel 

wool in test 

tube (cm) 

    

initial height of 

water (cm) 

    

height at end of 

class (cm) 

    

final height of 

water (cm) 

    

initial height of 

air column in 

test tube (cm) 

    

% change in 

height of water 

    

initial condition of steel wool: 

final condition of steel wool: 

class average % change in water height: 

 

 

 

 

 

 

 

 

 



PART II: Modeling Air Circulation in the Atmosphere 

 

Materials: 2 plastic containers, 4 lids, 2 incense cones, 2 aluminum dishes, ~70˚C water, 250 mL beaker, wax 

pencil, ice water, light source, matches 

 

Procedure: 

 WARNING – If you have a sensitive respiratory system or allergies to smoke or incense, notify your teacher 

immediately.  Handle the incense cones carefully and light them in the aluminum dishes ONLY.  Do not 

inhale the smoke from the smoldering incense cones. 

1. Fill one lid with just enough heated water to cover the bottom. 

2. Fill a second lid with just enough ice water or crushed ice to cover the bottom. 

3. Label one plastic container "C1" in the left corner, and label the other, "C2" (for Chamber 1 and Chamber 

2). 

4. Place Chamber 1 in the hot-water lid and Chamber 2 in the cold-water/ice lid.  Chamber 1 should float in the 

hot water. Make sure that Chamber 2 is either floating in the cold water or sitting level on the ice.  

5. Fill a third lid with a layer of ice or cold water (no more than 100 mL).  

6. Obtain about 100 mL of hot water with the 250 mL beaker and fill the fourth lid with hot water.  

7. Place one incense cone in each aluminum dish.  Ignite each cone with a match.  Once the cone begins to 

burn, gently blowout the flame.  The cone will smolder and produce smoke.  The smoke will indicate the 

movement of air in a closed container. 

 

8. Carefully place an aluminum dish containing an incense cone on the bottom and to one side of Chamber 1.  

Repeat this step with the second incense cone for Chamber 2.  

9. Gently place the lid containing ice or cold water on top of Chamber 1.  Do this carefully so that the incense 

cone does not fall over (the lid will not snap on but should sit on top).  

10. Place the lid containing hot water on top of Chamber 2.  

11. Immediately, from eye level, observe the movement in the smoke pattern in each chamber.  Shine a narrow-

beam light through the side of the chamber opposite the incense cone for the best viewing.  

12. Record and draw the patterns that you observe for each chamber.  

13. When the chambers become completely filled with smoke, remove them from the bottom lids and carefully 

carry them, with the top lids still in place, to the ventilated area that your teacher has designated.  Remove 

the top lid and let the smoke escape.  

14. Reassemble your chambers, replacing the hot and cold water each time for additional observations. (The ice 

does not need to be replaced.) 

15. Disassemble the chambers.  Wash and dry the lids and plastic containers for use in PART III.  

16. Follow your teacher's directions for extinguishing the incense.  

17. Answer the questions in the Results & Analysis section. 



PART III: Comparing Rates of Heat Absorption and Emission 

In this activity, your group will design an experiment to compare: 

• the rate of heat absorption between water and land (soil or sand) 

• the rate of heat radiation between water and land (soil or sand) 

Your group may use any of the materials from the previous activities in addition to the materials listed here.  

Plan and conduct your experiment.  Do not use large amounts of soil/sand or water.  A weigh boat full of each 

substrate is enough to produce observable results in the available time. From your experiment, you should be 

able to explain how air circulation patterns in the atmosphere are affected by the rate of absorption and emission 

of heat by different substances on Earth's surface. 

 

Materials: 2 plastic containers, 2 lids, 2 weigh boats, 2 temperature probes w/probe interface, soil, sand, water, 

plastic wrap, scissors, heat source 

 

Procedure: 

1. Determine a method to study one of the suggested investigations above.  On a separate sheet of paper, list 

your procedure and create any data table(s) you may need. 

2. Conduct your investigation. 

3. Produce an appropriate graph to illustrate your findings. 

4. Answer the questions in the Results & Analysis section. 

 

 

 

 

 

 

 

 

 

 

 

 



Results & Analysis 

On a separate sheet of paper, answer the following questions thoroughly using complete sentences.  You may 

complete your work on the computer.  Staple your work to the back of this packet. 

 

1. In PART I, why does the water level change in the test tubes?  What does the percent change in the water 

level represent? 

2. Explain the differences in the height of the water level of the four tubes for each of the measurements you 

recorded. 

3. Would you obtain the same percentage if a longer of larger test tube were used?  Why? 

4. Would you get the same result if you repeated this experiment at a high altitude?  What part of the 

experiment would be different, and what would be the same?  Why? 

5. What do you think remains to take up the space in the test tube between the steel wool and surface of the 

water? 

 

6. Chamber 1 models which layer of the atmosphere?  Why? 

7. Chamber 2 models which layer of the atmosphere?  Why? 

8. Which chamber models ground-level air pollution?  Why? 

 

9. Explain how the rate of heat absorption and radiation of different substances affects air circulation patterns 

in the atmosphere. 

10. Which heats up faster during the day, the land or the sea?  Why?  Which cools down faster in the evening?  

Why?  Explain how and why land and sea breezes change throughout the day. 

11. Some greenhouse owners paint the greenhouse glass white.  Why would they do this, and in what season? 


