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Objectives

When you have completed this lab you should be able to

1.
describe the circulation of the troposphere (the bottom layer of the atmosphere) and stratosphere (the layer above the troposphere) on a clear sunny day.

2.
explain WHY the air circulates (or doesn’t circulate) in these two layers.

3.
explain what air pressure is and describe how strong it is.

4.
describe one way to measure air pressure.

5.
explain what makes the wind blow.

Activity #1:  Modeling Air Movements Caused by Heating of the Atmosphere

Materials:
large beaker


two pieces of black felt, one small and circular, one large and square


food coloring


eye dropper


high-wattage (250 Watt) light on a stand

Activity


1.
Fill the beaker about 3/4 full with water; this water represents the bottom two layers of the atmosphere, the troposphere and stratosphere.

2.
Dampen the circular piece of black felt and press it against the bottom of the beaker. Look down into the beaker and notice the black spots and some bright spots. Continue to press the felt against the beaker, trying to maximize the area covered by black spots. The black felt represents the ground.

3.
Set the beaker (and the circular piece of cloth underneath it) on the piece of square cloth. Let it rest for a minute to settle down.

4.
Carefully place a dropper full of food coloring in the bottom of the beaker, disturbing the water as little as possible. The food coloring should form a dark pool at the bottom of the beaker; there should be (almost) no food coloring in the rest of the water. Suggested procedure:  

a.
Squeeze the bulb on the end of the eye dropper.  

b.
Place the eye dropper in the vial of food coloring and let go of the bulb; the eye dropper will fill with food coloring.

c.
Very gently and slowly (so as not to disturb the water) lower the eye dropper to the bottom of the beaker.  Gradually squeeze the bulb to release the food coloring.  

d.
SLOWLY release the pressure on the bulb (some water will be “sucked” back into the eye dropper; that's okay).

e.
Very slowly lift the eye dropper out of the water. 

5.
Place the light bulb directly above the beaker so that it will shine straight down on the water in the beaker (See diagram below). This light represents sunlight.

4.
Place a blank white piece of paper behind the beaker (making it easier to see inside the beaker). Plug in the light and watch for any motion of the colored water on the bottom of the beaker. 

Questions


1.
Describe any water motion you see.  Complete the diagram below, showing this motion.
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2.
Using concepts you learned earlier this semester, explain why this motion occurs.  As appropriate, add to the diagram above to illustrate your answer.

3.
If your explanation for #2 above is correct, where should the water be warmer, at the very bottom of the beaker or near the middle of the beaker? Explain the reasoning behind your answer.

4.
Applying your observations of this model to the real atmosphere, the troposphere generally


undergoes convection     /     does not undergo convection          because it is heated from  

 
above     /     below  (Circle the correct answers)

Lab Activity #2:  Air Pressure

Materials:
drinking glass


small index card (slightly larger than the rim of the plastic cup)

Activity:
Fill the drinking glass completely with water. Cover the glass with the index card. Hold your hand over the card and carefully, over a sink, turn the glass upside down.  Gradually remove your hand.
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Questions:


1.
There are two forces acting on the index card; one pushes up and one pushes down (see the arrows in the above diagram). 

a.
What is producing the force that is pushing down on the card?

b.
What is producing the force that is pushing up on the card?

c.
Which force is greater? How do you know?

2.
If the cup were 10 ft. tall, would this “trick” still work? What about 100 ft? 1000 ft.? What would you have to know to be able to answer this question? (Hint: take a look at p. D-17 of the course packet.)

3.
If you wanted the water to fall down, what could you do?  Why do you think this would work?

4.
Do whatever it is you think will work. Does it work?

Lab Activity #3:  Changes in Air Pressure

Materials:
glass tube that has been sealed at one end


beaker of red water


one bell jar with vacuum air pump

Activity:


1.
(This step will be completed for you) Completely fill the glass tube with red water. Seal the top with your finger. Turn the glass tube upside down, keeping your finger in place. Place the tube in the beaker of red water and let go of the end. 

2.
Place the beaker and glass tube in the bell jar. Turn on the vacuum pump and watch what happens as air is removed from the bell jar. 

3.
Let the air back in and watch again.

Question:  Explain the behavior of the red liquid in the glass tube and the beaker as air is pumped out of the bell jar and let back in. Draw a diagram to illustrate your answer.

Lab Activity #4:  Inflating and Deflating a Balloon

Materials:
balloon

Activity:
Blow up the balloon. Then let it deflate; put your finger near the opening to feel the air leaving the balloon

Questions:

1.
When the balloon is full of air, where is the air pressure greatest, inside the balloon or outside of it?

2.
When the balloon has deflated, is there any air in it?

3.
When the balloon has deflated, is there any difference in air pressure between the inside and the outside of the balloon?  Explain.

4.
When a balloon is deflating, why does air leave the balloon?

5.
Using what you've learned from this experiment, explain what causes the wind to blow.

6.
Why do you think that we sometimes have gentle breezes and sometimes have gale-force winds?
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