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p. 150, Q3: 3. Using the statistical chart located at the 
end of the text, plot a point that represents the correct 
distance from the sun for each planet. The astronomical 
unit distance is equal to centimeters. For example, Mercury 
would be .39 cm from the sun, Venus would be .72 cm from 
the sun, and Earth would be 1.0 cm from the sun
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Step 1: Get 3 pieces of paper
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the sun, and Earth would be 1.0 cm from the sun
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Step 2: Tape paper together
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Step 3. Plot positions of planets from data in Slide 9, 

p. 148



p. 150, Q3: 3. Using the statistical chart located at the 
end of the text, plot a point that represents the correct 
distance from the sun for each planet. The astronomical 
unit distance is equal to centimeters. For example, Mercury 
would be .39 cm from the sun, Venus would be .72 cm from 
the sun, and Earth would be 1.0 cm from the sun
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Step 4. Label the planets
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p. 150, Q4: Using an earth science reference 

book, locate a diagram that shows the size 

comparison of each planet. Draw the 

scaled sized version along with the 

accurate distance from the sun as outlined 

in #3.
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p. 150, Q4: Using an earth science reference 
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P. 150, Q5: Color each planet and label the 

following features on your scale model of the 

solar system

• One astronomical unit (1AU)

• Outer planets

• Inner planets

• Name of each planet

• The location of the asteroid belt
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p. 150, Q6: 6. How many miles 

from the sun are the planets? 

For each planetary distance 

convert miles to kilometers.
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Planet Distance of Planets from Sun

AU miles km

Mercury 0.39 36,270,000 58,500,000

Venus 0.72 66,960,000 108,000,000

Earth 1 93,000,000 150,000,000

Mars 1.5 139,500,000 225,000,000

Jupiter 5.2 483,600,000 780,000,000

Saturn 9.5 883,500,000 1,425,000,000

Uranus 19.2 1,785,600,000 2,880,000,000

Neptune 30.1 2,799,300,000 4,515,000,000

Pluto 39.5 3,673,500,000 5,925,000,000

1.0 AU = 93 million miles = 150 million km
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p. 151, Part C-1: Describe Kepler's 

three laws of planetary motion (how 

do the planets move?) and provide 

a diagram that illustrates each law.

1st Law: The Law of Ellipses
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p. 151, Part C-2: Describe Kepler's 

three laws of planetary motion 

(how do the planets move?) and 

provide a diagram that illustrates 

each law.

2nd Law: The Law of equal 

Areas
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p. 151, Part C-3: Describe Kepler's 

three laws of planetary motion 

(how do the planets move?) and 

provide a diagram that illustrates 

each law.

3rd Law: The Law of periods
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p. 151, Part C-3: Describe Kepler's 

three laws of planetary motion 

(how do the planets move?) and 

provide a diagram that illustrates 

each law.

3rd Law: The Law of periods
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p. 152. Part C: Matching
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p. 152. Part C: Matching

SOLUTION
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p. 152, Part D, Q-1: Using the sun-planet 

statistical table at the end of the text, 

observe the density column. What are 

the density differences between the 

terrestrial and Jovain planets and why 

does this difference exist? 
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Data from page 148



p. 152, Part D, Q-1: Using the sun-planet 

statistical table at the end of the text (p. 

148), observe the density column. What 

are the density differences between the 

terrestrial and Jovain planets and why 

does this difference exist? SOLUTION
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Density Differences

Inner vs Outer Planets

Planet Outer Inner Sun

Sun 1.41

Mercury 5.43

Venus 5.25

Earth 5.52

Mars 3.95

Jupiter 1.33

Saturn 0.69

Uranus 1.29

Neptune 1.64

Total 4.95 20.15

Average 1.24 5.04

Pluto 2.03 2.03

Densities in g/cc3

Enter the data from page p. 148 into an Excel 

table. Add the densities and then calculate the 

averages for terrestrial and Jovian planets



p. 152, Part D, Q-1: Using the sun-planet 

statistical table at the end of the text, 

observe the density column. What are 

the density differences between the 

terrestrial and Jovain planets and why 

does this difference exist? SOLUTION
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The average density of the 

terrestrial planets is 5.04 

g/cc3

The average density of the 

Jovian planets is 1.24 

g/cc3



p. 152, Part D Q-2: Which planet is the 

largest in the solar system and if you 

reduced the planets to both baseball 

and basket ball sizes, which planet 

would float in water and why? SOLUTION

 The largest planet is Jupiter 

with a radius 11 times that of 

earth.

Saturn would float in water 

because it has a density of 

less than 1.0 g/cc3. Its 

density is only 0.69 g/cc3.
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p. 152, Part D Q-3: How would you 

explain the high occurrence of 

satellites with the gaseous planets 

compared to the terrestrial planets? 

SOLUTION

 The outer planets have more satellites 

because they have greater mass and 

are further from the sun. So they are 

like small solar systems. They pulled in 

lots of material, gas, dust and ice. 

These materials not incorporated into 

the planets became satellites.

 In contrast, the inner planets formed 

slowly and most of their materials 

ended up in the planets. The moon of 

Earth was captured during a collision 

with earth.
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p. 153
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P. 153, Part D Q-4:  Where is 

the asteroid belt and why do 

you think the asteroid belt 

exists? SOLUTION

 The asteroid belt is between 

Mars and Jupiter. It is the 

remains of a failed 

planetoid. It may have been 

bombarded early in its 

development. The asteroids 

stay in the asteroid belt 

because of gravitational 

shepherding by Jupiter
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P. 153, Part D Q-4:  Where is 

the asteroid belt and why do 

you think the asteroid belt 

exists? SOLUTION
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p. 153, Part D Q-5: Construct a time line starting 

at 100 AD to 1800 AD and plot the time span 

of the following astronomers (Copernicus, 

Ptolemy, Brahe, Kepler, and Newton). Also, 

briefly describe the major contribution to 

astronomy for each person. SOLUTION
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p. 153, Part D Q-6:  Briefly explain how the 

scientific method is used throughout the last 

1700 years to decipher the current 

characteristics and configuration of our solar 

system --- Look how each astronomer 

contributed to the knowledge of the solar 

system.: SOLUTION Part 1

 The scientific method developed over the past 
1,700 years as a means for understand the sun, 
moon , planets and stars.

 The basis for the science of astronomy was and is 
observation. Theories were built on observation. 
Testing of ideas about the universe began with the 
measurements of the celestial bodies by Ptolemy.

 The geocentric theory Ptolemy developed was 
based on Greek mathematics, especially 
geometry. During the Middle Ages, the Muslim 
scholars in Alexandria and Istanbul refined Greek 
geocentric theory and made improved 
measurements. These measurements did not agee
precisely with the Geocentric theory, so epicycles 
were added to the geocentric theory to explain 
the improved observations.  Copernacus rejected 
the geocentric theory and proposed the simpler, 
and observationally sound Heliocentric theory. Then 
Tyco Brahe spent a lifetime cataloguing celestial 
locations in the sky. These data tables were the 
foundation for Kepler to develop his planetary laws 
of motion. Galeleo made more refined observatons
and predictions about the behavior of celestial 
bodies and popularized the heliocentric theory. 
That got him arrested by the Catholic church.
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p. 153, Part D Q-6:  Briefly explain how the 

scientific method is used throughout the last 

1700 years to decipher the current 

characteristics and configuration of our solar 

system --- Look how each astronomer 

contributed to the knowledge of the solar 

system.: SOLUTION Part 2

 Isaac Newon used the data compiled by Galeleo
and Kepler to develop his laws of gravety and 
motion. These advances in mathematics (calculus) 
allowed for more refined heliocentric models  and 
explanations for eclipses and other astronomical 
observations.

 The work of Newton lead to the discovery of Uranus 
by  William Hershel. He also pioneered improved 
telescopes and astronomical photography. Pierre 
Laplace followed Hershel developing theories of 
celestial mechanics to explain the orbits and other 
motions of the sun, planets, moons and asteroids. 
He also measured the distance to nearby stars 
using parallax.

 Fredrich Bessel used improved telescopes to refine 
celestial body and motion measurements,. Aguste 
Comte developed the theory of optics and 
spectroscopy. This tool became an essential means 
of studying the spectra of stars and opened a 
whole new field of investigation for understanding 
stellar evolution and distances to stars too far away 
to be measured by LaPlace’s parallax system.
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