Lab: Composition of the Planets                       Name_________________Period___
Purpose: You will:
1. Be able to describe the varying composition of the planets

2. Understand the cause of the varying composition of the planets

3. Work in teams to collect and share information and ideas

4. Demonstrate effective scientific communication by arguing from evidence & data
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-0~ BEFORE YOU BEGIN -0~

As you read this you are sitting on top of the solid rocky crust of our planet. Deep inside Earth
is a denser core made of iron, nickel, and sulfur. On Mercury, Mars, or Venus, you would also be
sitting on rocky crust above a denser metallic core. These four innermost planets are called the
terrestrial planets because they are similar to Earth (7errain Latin) in structure and composition.
But you could noi\be sitting at all on Jupiter, Saturn, Uranus, or Neptune, because these planets
have no solid surface. These are called the gas giant planets, because they are huge compared to
Earth and are composed mostly of light gases like hydrogen and methane, with only a small rocky
core deep in their centers. The enormous difference in composition and structure between terres-
trial planets and gas giant planets tells us a great deal about conditions affecting planet formation
in the early solar system. We do not consider Pluto here because its history is thought to be quite
different from that of the rest of the planets.

The birth of the planets began as the Sun was forming at the center of the young solar system.
A wide disk of leftover gas that formed the basis of the planets orbited around the young Sun. This
wide disk of gas contained light compounds (hydrogen, water, methane, ammonia . . .), plus the
elements that make up rock and metal. This disk was hotter closer in toward the Sun and cooler
farther away. As the entire disk cooled with time, some of the gas was able to condense, depending
on the distance from the Sun. Closer in, rock and metal could condense, but water and other light
gases could not. Farther out, even the light compounds could condense into solid form, known as
ices. The inner (terrestrial) planets are therefore small and made up primarily of rock and metal.
Because more material could condense farther from the Sun, the outer planets (gas giants) grew
large and contain a great deal of ice and gas in addition to the rock and metal at their cores.
Because of their great mass, the gravity of the giant planets compresses the gas until it has a density
comparable to water.
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Background Information Questions: Based on the “Before You Begin” information, answer the following: 

1. Terrestrial planets:

a. Name them. 

b. Describe their composition. Be specific.

c. Critical Thinking: In this lab, which materials (ice, rock or iron), should most closely represent the composition of the terrestrial planets?  Explain.

2. Gas Giant planets:

a. Name them 

b. Describe their composition. Be specific.

c. Critical Thinking: In this lab, which materials (ice, rock or iron), should most closely represent the composition of the gas giant planets? Explain.
3. In the early solar system, how did temperature in the gas disk change with distance from the Sun? 
4. In the early solar system, why would ice condense only far from the Sun?

Hypothesis: After reading the background information and the procedure, make two predictions.  Make a separate prediction for terrestrial and for gas giant planets.  Predict which 2 substances (ice, stone, steel/iron) will have densities closest to terrestrial and also to gas giant planets.  Note: ice is to be considered similar to compressed gases.  **State the predictions as “if, then” statements using complete sentences.

 Terrestrial:
Gas Giant:
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Part A

Section 1

Mass of ice cube:
Volume of water alone:
Volume of water + ice:

Change in volume:
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Density of ice cube = mass of ice cube/change in volume = g/cm3
Section 2
Mass of stone: : g
Volume of water alone: cm3
Volume of water + stone: cm?
Change in volume: cm?
Density of stone = mass of stone/change in volume = g/cm?’
Section 3
Mass of steel: g
Volume of water alone: cm3
Volume of water + steel: i cm?
Change in volume: cm?
Density of steel = mass of steel/change in volume = g/cm?
Part B
£
3
llll 1Ll lllllxlillllljlllllllllllululllllllllllllllll Jlllllllllllllll]lljlllllllllllllllllllllllll
0 1 2 3 4 5 6 7 8 9 10g/cm?

Figure 1




Concluding Questions:
1. List the 3 materials you measured in order of increasing density:
2. Based on this lab, if you were given a sample of an unknown material, describe one way you might determine if it is more similar to ice, rock or iron:

3. Looking at Figure 1 (Density Line), determine the 2 main types of material (ice, rock or iron) for each of the planets.  (Consider ice and compressed gases to be similar materials.) Create a table listing the planets in order from the sun, not density, and the 2 main materials. 

Conclusion: Write a paragraph using complete sentences, grammar, spelling and punctuation summarizing your findings.  In the paragraph, use specific data from your lab to explain whether your hypothesis was supported or not. Whether your hypothesis was supported or not, describe potential sources of error in the lab that could affect results.  Also describe how the materials tested are similar or different from the materials scientists believe the planets are really made of.  
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