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Note:
All of the reading for this homework assignment is from within the course packet. I am currently writing an Earth Science textbook. In order to try out some passages on a real audience, I have inserted them into the course packet. Please let me know what you think of them. Thank you!

Previous knowledge on which this reading builds: You know that the intensity of incoming solar energy affects the temperature of the air. For example, it is warmer in summer than in winter because the intensity of the solar energy reaching a given area is greater in summer than it is in winter. Similarly, on any given day it is warmer in Chico than in Anchorage because the intensity of the solar energy reaching the Chico area is always greater than the intensity of the solar energy reaching the Anchorage area. 

The question now is “How does solar energy warm Earth's atmosphere?” You may suppose that the answer to this question is simple: the atmosphere absorbs the energy from the sun and this absorbed energy warms the atmosphere. However, it turns out that the answer is much more complex. Once we understand this complex answer, we can also understand why the hottest time of the day is some time after noon and why the hottest part of the year is after June 21st. Keep this central question in mind as you do the reading for this homework assignment.
Questions (Based on Ann Bykerk-Kauffman’s text and some diagrams in the textbook)
Composition of the Atmosphere (pages D–1 through D–2 in the course packet)
A.
What is the composition of “clean dry air” (i.e. air with all of the water vapor, dust and smoke removed)? 

B.
Carbon dioxide (CO2)

1.
Carbon dioxide makes up       


% of the air.

2.
Carbon dioxide makes up a tiny proportion of the atmosphere. Why is it so important?

a.

b.

C.
Water Vapor

1.
How is water vapor different from regular liquid water?

2.
Water vapor makes up     


% of the air.

3.
The air in the Sacramento Valley has a    higher   /    lower  (circle the correct answer) water vapor content than does the air on top of Mt. Lassen.

4.
Why is water vapor important?

a.


b.

Temperature (pages D-2 through D–8 in the course packet)

What is Temperature? (pages D–2 through D–4 in the course packet)

A.
What is temperature really a measure of?

B.
Internal Heat Energy

1.
In which of the following do the individual molecules have the most kinetic energy: a tub full of warm water (100°F) or a small pan of boiling hot water (212°F)? Explain.

2.
Which contains more total heat energy, a tub full of warm water (100°F) or a small pan of boiling hot water (212°F)? Explain.

Additional Information About Temperature (pages D–4 through D–5 in the course packet)

A.
How is the movement of a whole mass of air (e.g. wind) different from the molecular motions that give air its temperature?

How do we Measure Temperature (pages D–5 through D–8 in the course packet)

A.
How Our Bodies Sense Temperature

1.
How does high humidity make warm air feel warmer than it is?

2.
If the air temperature is 95°F in the shade, what is the air temperature in the sun? Explain.

B.
How Thermometers Measure Temperature

1.
Describe how a liquid-in-glass thermometer works.

2.
Why should we always put a thermometer in the shade?

Layers of the Atmosphere 

(pages D–8 through D–9 in the course packet)--see also Figure 15.6 on p. 412 of the textbook
A.
Draw a diagram showing the ground, the troposphere, the tropopause and the stratosphere. Be sure to show the vertical thickness of each layer and the altitude of each boundary.

B.
What physical characteristic defines the tropopause, the boundary between the troposphere and the stratosphere?

C.
Why does the troposphere turn over regularly while the stratosphere remains stratified?

The Greenhouse Effect (pages D–10 through D–15 in the course packet)

The Storage of the Heat Energy in the Atmosphere 

(pages D–10 through D–11 in the course packet)

A.
Earth is constantly radiating out just as much energy as is coming in. So why does the atmosphere have any internal heat energy at all? 

Electromagnetic Radiation 

(pages D–12 through D–14 in the course packet)--see also Figure 15.15 on p. 418 of the textbook

A.
The electromagnetic spectrum

1.
What is electromagnetic radiation?

2.
What key characteristic distinguishes one type of electromagnetic radiation from another?

B.
Emission of Electromagnetic Radiation

1.
The type of electromagnetic radiation emitted by an object changes with temperature. 


Specifically, the higher the temperature of an object, the     more   /   less    total 


electromagnetic energy it emits and the     shorter   /   longer       the average wavelength of 


the radiation that it emits (circle the correct answers).

2.
What is the primary type of electromagnetic radiation emitted by the sun?

3.
What is the primary type of electromagnetic radiation emitted by Earth?

C.
Temperature Changes Resulting from Absorption and Emission of Electromagnetic Radiation

1.
When an object emits electromagnetic energy, its temperature     increases    /    decreases.

2.
When an object absorbs electromagnetic energy, its temperature    increases   /  decreases.

D.
Selective Absorption and Emission of Electromagnetic Radiation

1.
Why do you get warm when you sit in the sun on a cool day while the air itself stays cool?

2.
Which atmospheric gases can absorb visible light? _________          _________________ 

3.
Which atmospheric gases can absorb infrared radiation?__


How the Greenhouse Effect Works 

(pages D–14 through D–15 in the course packet)--see also Figures 15.17 (p. 420) and Figure 15.19 (p. 422) of the textbook

A.
How the Greenhouse Effect Works

1.
Step 1 (See Bykerk-Kauffman’s text and Figure15.17 on p. 420 of the textbook): 


Of all of the solar energy that reaches Earth…


     
 %  is reflected and scattered back into space


     
 %  is absorbed by the atmosphere


     
 %  makes it through the atmosphere and is absorbed by Earth’s land-sea surface


    100%

2.
Step 2 (See Bykerk-Kauffman’s text and #2 on Figure 15.19 on p. 422 of the textbook)


The energy that is absorbed by Earth’s land-sea surface acts to heat the land and sea. What eventually happens to that energy?

3.
Step 3 (See Bykerk-Kauffman’s text and #3 on Figure 15.19 on p. 422 of the textbook)


What happens to the energy that is emitted by the land, sea and other objects on Earth’s surface?

4.
Thought Question: What do you suppose would happen if the levels of greenhouse gases in the atmosphere would increase and a higher proportion of the infrared radiation emitted by the ground were absorbed by greenhouse gases?

B.
Implications of the Uneven Distribution of Greenhouse Gases

1.
Why does air temperature generally decrease with altitude (in the troposphere, anyway)?

2.
Is the troposphere heated from above or below? _

Air Pressure (pages D–16 through D–27 in the course packet)

Description of Air Pressure (pages D–16 through D–20 in the course packet)

A.
Explain why the upside-down glass trick works.

B.
Will it still work with a REALLY tall glass (taller than 10 meters)?  Explain. 

C.
What would happen if the index card on the bottom of the glass sprung a leak? Why?

D.
The Relationship Between Air Pressure and Air Density 


(pages D–18 through D–20 in the course packet)
1.
When the air pressure increases (even if the temperature of the air doesn't change), 


the density of the air     increases   /    decreases      .

2.
Gases are perfectly compressible. What does this statement mean?

E.
Variations in Air Pressure With Altitude (p. D–20 in the course packet)
1.
Why do our ears pop when we drive up into the mountains or down into a valley? 

2.
Why do we get out of breath when we hike in the high mountains?

What Causes Air Pressure? (pages D–20 through D–21 in the course packet)

A.
What causes the air to exert pressure?
B.
Why does air pressure decrease with altitude? 
Measuring Air Pressure (pages D–21 through D–25 in the course packet)

A.
How a Barometer Works

1.
Add to this diagram of the barometer made by Evangelista Torricelli and explain how the barometer works

[image: image1.wmf]about 30 inches


2.
Why did Torricelli use mercury and not a more common, less toxic substance?

B.
How a Drinking Straw Works: What is the longest drinking straw that would work? Why?


Hint: See p. D–17 in the course packet—this question is related to the glass-of-water trick.
Air Pressure and the Movement of Air (pages D–25 through D–27 in the course packet)

A.
Basic Concepts

1.
What is a pressure gradient?  

2.
Wherever there is a pressure gradient, air tries to move…


from     high   /   low     pressure to     high   /   low     pressure (circle the correct answers).

3.
The steeper the pressure gradient, the    stronger   /   weaker    the pressure gradient force and the    faster   /   slower    the air will flow and the    harder  /   softer    the wind will blow (circle the correct answers).

B.
Vertical Pressure Differences and Movement of Air

1.
Why doesn't air at low altitudes rush up to high altitudes?

2.
If the air is denser than normal at the surface (but normal aloft), air will     rise   /   sink    


because the pressure gradient force is    stronger   /   weaker    than normal so the pressure 


gradient force    overcomes   /   is overcome by     gravity. (Circle the correct answers)

3.
If the air is denser than normal aloft (but normal at the surface), air will     rise   /   sink    


because the pressure gradient force is    stronger   /   weaker    than normal so the pressure 


gradient force    overcomes   /   is overcome by     gravity. (Circle the correct answers)

4.
If the air is less dense than normal at the surface (but normal aloft), air will     rise   /   sink    


because the pressure gradient force is    stronger   /   weaker    than normal so the pressure 


gradient force    overcomes   /   is overcome by     gravity. (Circle the correct answers)

5.
If the air is less dense than normal aloft (but normal at the surface), air will     rise   /   sink    


because the pressure gradient force is    stronger   /   weaker    than normal so the pressure 


gradient force    overcomes   /   is overcome by     gravity. (Circle the correct answers)

C.
Horizontal Pressure Differences and Movement of Air: What kind of air movement is caused by horizontal pressure differences?
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