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A.  Question:  What are clouds made of?

1.
Investigation:  Examining plant leaves in a cloud near the ground, we observe…

2.
Investigation:  Flying an airplane into an airborne cloud, we observe…

3.
Conclusion:  Clouds are made of     
   in the form of       
.

4.
 How small are the individual particles that make up clouds?

B.  Question:  Where do these particles come from?

1.
Investigation:  Time-lapse photography of clouds forming

2.
Conclusion:  
C.  Question:  How does water get into the air in the first place?

1.
Investigation:  A man sprays water on pavement.  After he leaves, time lapse photography shows that

2.
Conclusion:  During evaporation, water changes into     

3.
The two most important sources of the water found in clouds are

a.


b.

D.  Question:
Water vapor is invisible.  What makes it turn into visible clouds of tiny liquid water droplets?

1.
Investigation:  Someone places ice inside a metal pitcher.  

a.
What happens to the metal pitcher?

b.
Does the same thing happen to other objects nearby?    

c.
Why?  What is different about the metal pitcher?

2.
Hypothesis:  
E.  Question:
Could there be a connection between the temperature of air and the amount of water vapor it can hold?

1.
Investigations with an Enclosed Plexiglas Chamber
a.
All the water vapor inside the chamber is removed. The air has a temperature of 70°F.  The investigator places 40 cm3 of water in a dish.  Time lapse photography shows the water evaporating. 

i.
How much water evaporates before evaporation stops?       
  cm3.

ii.
Why does evaporation stop?

b.
The air in the box is heated up to 100°F  

i.
What happens?     



ii.
Now the air is saturated when it holds 
  cm3 of water.

c.
The investigator then cools the air by putting water and ice in a cylinder that hangs down into the Plexiglas box.  What happens?

2.
Conclusions:  


• The colder the air, the    more   /   less    water vapor a given volume of air can hold.


• The warmer the air, the    more   /   less    water vapor a given volume of air can hold.

3.
Implications of These Conclusions:  Clouds form when …

F. Question:
What can make the temperature of air fall, even on a sunny day?

1.
Investigations with an inflated tire
a.
Air temperatures at the beginning of the experiment:

i.
In the room     
° F

ii.
Inside the tire     
° F

b.
The investigator lets air out of the tire.  

i.
As some air escapes, the air remaining in the tire 


ii.
As a result, the temperature of the air inside the tire 


iii.
Why does this happen?

c.
Questions left unanswered by the video:

i. Doesn't air expand when it heats up? How can air cool when it expands, then? Isn't that a direct contradiction to everything we've learned up until now?

ii. WHY does the air temperature decrease when air expands?

2.
Taking a balloon and a Plexiglas box up in an airplane
a.
The investigator attaches a clear plastic balloon over the only opening of a Plexiglas box.  The box is then clipped to the nose of an airplane.  The plane climbs to 10,000 feet.

b.
Draw diagrams of the balloon and the Plexiglas box at sea level and at 10,000 feet.


Balloon and Plexiglas box at sea level
Balloon and Plexiglas box at 10,000 ft.

c.
Why does the balloon inflate at high altitudes?

d.
The temperature of the air in the balloon + Plexiglas box    increases   /   decreases  .  Why?  

3.
Summary:  When air rises, it   
 which causes it to      
.

F. Summary of what we've learned so far about what it takes to form clouds:

G. Water needs a surface on which to condense. What does water condense on in thin air?

Investigation:  

1.
A sample of air is spun very rapidly in a container lined with foil.  The spinning causes…

2.
Afterwards, the foil is removed and magnified 30,000 times, revealing…

H. Putting together everything we've learned:

1.
Making a cloud in a flask:  

a.
The three things needed to make clouds

i.


ii.


iii.


b.
How are they causing the temperature in the flask to drop?

c.
Why does no cloud form when there is no smoke in the flask?

I. Investigating unusual types of clouds

1.
Clouds that touch the ground (fog).  How does fog form?

2.
Clouds at very high altitudes where the temperature is below freezing.  What are these clouds made of?

(After the Movie)
J.
Four ways that nature causes air to rise

1.


2.

3.


4.
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