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Chapter 16 – The Atmosphere: Composition, Structure and Temperature

Earth-Sun Relationships (p. 455–460)

A.
Earth's Motions

1.
Rotation

a.
What is meant by rotation of the Earth?

b.
How long does it take the Earth to complete one rotation? 



c.
At any moment, what % of Earth is experiencing daylight? 



d.
What is the “circle of illumination?”
2.
Revolution

a.
What is meant by revolution of the Earth?

b.
How long does it take the Earth to complete one revolution? 



B.
Seasons

1.
Why is it colder in the winter than it is in the summer? Fully explain BOTH reasons. 

a.

b.

2.
How does the seasonal variation in the altitude of the noon sun affect the amount of energy received at the earth's surface? (In addition to reading the text, be sure to study Figure 16.10 on p. 456 and Figures 16.11 and 16.12 on p. 457.)

a.


b.

3.
Does every place on Earth experience a vertical noon sun on the same day? Explain.

C.
Earth’s Orientation

1.
Tilt (Inclination) of Earth's axis (Be sure to study Figure 16.13 on p. 458.):

a.
Draw a diagram that illustrates how Earth's axis is tilted relative to the plane of Earth's orbit around the sun.

b.
Over the course of a year, does Earth's axis always point in the same direction or does it point in different directions?  Explain.

c.
What are the implications of your answer to question b for the altitude of the noon sun at different times of the year. Answer this question in your own words and draw a diagram to illustrate your answer.

2.
Seasonal Changes in the Location of the Vertical Rays of the Sun (In addition to reading the text, study Figure 16.13 and 16.14 on p. 458.)

a.
The Summer Solstice and the Tropic of Cancer (23.5° N. Latitude)

Draw a diagram showing the tilt of Earth's axis relative to the sun on June 21 or 22 (The Summer Solstice). Show which part of Earth experiences a vertical noon-day sun and why.

b.
The Winter Solstice and the Tropic of Capricorn (23.5° S Latitude)

Draw a diagram showing the tilt of Earth's axis relative to the sun on December 21 or 22 (The Winter Solstice). Show which part of Earth experiences a vertical noon-day sun and why.

c.
The Autumnal and Vernal Equinoxes

Draw a diagram showing the tilt of Earth's axis relative to the sun on September 22 or 23 (The Autumnal Equinox) and March 21 or 22 (The Vernal Equinox). Show which part of Earth experiences a vertical noon-day sun and why.

3.
Seasonal Changes in the Length of Daylight Versus Darkness (In addition to reading the text, study Table 16.1 on p. 459 and Figure 16.14 on p. 458.)

a.
The Summer Solstice and the Northern Hemisphere: Explain why there are more hours of daylight than darkness during the summer in the Northern Hemisphere. Draw a diagram to illustrate your answer.

b.
The Winter Solstice and the Northern Hemisphere: Explain why there are more hours of darkness than daylight during the winter in the Northern Hemisphere. Draw a diagram to illustrate your answer.

c.
The Equinoxes: Explain why every place on earth experiences 12 hours of daylight and 12 hours of darkness on the Vernal and Autumnal Equinoxes. Draw a diagram to illustrate your answer.

� All readings are from Tarbuck, E.J. and F.K. Lutgens, 2009, Earth Science (12th edition): Pearson Prentice-Hall.
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