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MCAS Questions: Planetary Science
Reporting Category: Earth and Space Science
Standard: 8 - Recognize that gravity is a force that pulls all things on and near the earth toward the center of the earth. Gravity plays a major role in the formation of the planets, stars, and solar system and in determining their motions.
Standard: 9 - Describe lunar and solar eclipses, the observed moon phases, and tides. Relate them to the relative positions of the earth, moon, and sun.
Standard: 10 - Compare and contrast properties and conditions of objects in the solar system (i.e., sun, planets, and moons) to those on Earth (i.e., gravitational force, distance from the sun, speed, movement, temperature, and atmospheric conditions).
Standard: 12 - Recognize that the universe contains many billions of galaxies, and that each galaxy contains many billions of stars.
Reporting Category: Physical Sciences
Standard: 1 - Differentiate between weight and mass, recognizing that weight is the amount of gravitational pull on an object.
1. (2013) Which of the following diagrams best represents the size relationships among galaxies, stars, and the universe?
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D. 
2. (2013) The diagram below shows the orbit of a comet around the Sun. The comet travels more quickly in its orbit when it is closer to the Sun.


Which of the following statements best explains why the comet travels more quickly when it is closer to the Sun?
A. The mass of the comet increases.

B. The temperature of the comet increases.

C. The frictional force on the comet increases.

D. The gravitational pull on the comet increases.
3. (2012) Which of the following statements best describes how the four planets closest to the Sun are different from the next four planets in our solar system?
A. The four closest planets are more dense.

B. The four closest planets have more moons.

C. The four closest planets have greater diameters.

D. The four closest planets take longer to complete one orbit.

4. (2012) Miriam notices when she goes to the beach that sometimes the water rises as high as the pier. At other times of the day, the water barely covers the pillars under the pier.
These differences in water level are primarily due to the gravitational influence of which of the following?
A. the Sun

B. the Moon

C. asteroids

D. comets
5. (2011) Which of the following units best represents the density of an object?
A. kg

B. hr

C. m/s2
D. g/cm3

6. (2010) Which of the following correctly lists the structures in space from smallest to largest?
A. star, galaxy, solar system, universe

B. star, solar system, galaxy, universe

C. star, solar system, universe, galaxy

D. star, universe, solar system, galaxy

7. (2010) Which of the following planets is always closer to the Sun than it is to Earth?
A. Jupiter

B. Mercury

C. Saturn

D. Uranus

8. (2010) The diagram below shows the relative positions of Earth and the Moon and rays of sunlight.
[image: image1.png]Rays of

©Moon sunlight
E Maon's
Earth pah





Based on the diagram, which of the following best represents how the Moon would appear as seen from Earth?
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9. (2009) If a solid object is taken from Earth far into space, which of the following measurements of the object will change most?
A. density

B. mass

C. volume

D. weight

10. (2008) Which of the following causes a ship’s iron anchor to sink to the ocean floor when it is released overboard?

A. chemical forces

B. gravity

C. magnetism

D. nuclear forces

11. (2008) Which of the following is the best estimate of the number of stars in a typical galaxy?

A. tens

B. hundreds

C. thousands

D. billions
12.  (2008) The diagrams below illustrate two blocks composed of different materials.
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If Block A is located on the Moon and Block B is located on Earth, what property do these two blocks have in common?

A. They have the same mass.

B. They have the same weight.

C. They have the same volume.

D. They have the same surface area.
13.  (2008) Which of the following pictures shows the appearance of the Moon when a solar eclipse occurs?
[image: image32.png]Waning Moon




A.

[image: image33.png]Quarter Moon




B.

[image: image34.png]Full Moon




C.

[image: image35.png]


D.

14.  (2008) Which of the following statements best describes one way that the Moon is different from Earth?

A. The Moon is not solid.

B. The Moon has no gravity.

C. The Moon has almost no atmosphere.

D. The Moon receives almost no solar light.
15. Which of the following keeps the planets in our solar system in orbit around the Sun?

A. atmospheric pressure

B. gravitational force

C. electromagnetic energy

D. thermal energy
16. (2007) Which of the following lists is in order from smallest to largest?
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17. (2007) Which of the following diagrams best shows the relative positions of Earth, the Moon, and the Sun during a lunar eclipse?
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Open Response Questions
1. (2013) Astronomers can predict when eclipses will occur using computer models that show the motions of the Sun, the Moon, and Earth. They use the phases of the Moon to help make these predictions.
a. Name two types of eclipses that involve the Sun, the Moon, and Earth.

b. Identify the phase of the Moon during each type of eclipse you named in part (a).

c. Choose one of the types of eclipses that you named in part (a) and describe (or draw a diagram that shows) the relative positions of the Sun, the Moon, and Earth that cause the type of eclipse you chose. Be sure to identify the type of eclipse you chose.

2. (2009) The planets in our solar system were formed mainly by one force. That same force affects the motion of the planets in our solar system.

a. Identify the force that is responsible for the formation of the planets in our solar system.

b. Describe how the force you identified in part (a) formed the planets in our solar system.

c. Describe two other examples of the effects this force has in our solar system.

3. (2008) Jorge was given the cube shown below and asked to determine the density of the cube. The material that the cube is made from is unknown.
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a. Identify the two properties of the cube that must be known in order for Jorge to determine the density of the cube.

b. Describe how Jorge could measure each of the properties of the cube you identified in part (a). Be sure to identify any tools Jorge would use and describe how he would use them.

c. Explain how the measurements you described in part (b) can be used to determine the density of the cube.

3. (2007) The table and descriptions below show some of the characteristics of the planets in our solar system.
[image: image4.png]Planetary Data*

Length Orbital | Orbital
Planct Mass | Diameter | Density | of Day' Period® | Velocity'
A0k | dm) | k) | hours) (i) | (is)

0330 a9 | s | am 850 | 479

457 2004 | 543 | 020 247 | 350

597 275 | 5515 240 3652 | 298

0642 695 | o1 17 6870 | 241

1599 9% | 1% o0 a1 [N

S 205% | e 107 10747 o7

868 SLIS | 2n 172 | 2815 | 3059 68

02 E 161 | 4951 | 5080 54

Pluto @ward | 00125 | 2300 | 170 1533 | ss00 | 90588 a7

*Numerical data based on NASA Information,

position inthe sky at point on the equator back to the same position.
2Orbital Pertod (days) ~ This is the time in Earth days that it tkes forthe planet o orbi the Sun

*Orbital Velocity (k
it orbits the Sun.

)~ This i the average velociy,or speed, of the planet i Kilometers pe second 15

Al o Day (hours) - This i the average time n hours that t ks for the Sun 1o move fromthe nocn





a. Identify the planet that has the greatest density. Include data from the table to support your answer.
b. Describe the relationship between a planet’s distance from the Sun and its orbital period. Include data from the table for at least two planets to support your answer.
c. Identify the planet that rotates the fastest on its axis. Include data from the table to support your answer.

MCAS Questions: Planetary Science
Multiple Choice Answers

1. C
2. D

3. A

4. B

5. D

6. B

7. B

8. B

9. D

10. B

11. D

12. A

13. D

14. C

15. B

16. D

17. C

Open Response Answers

1. The Moon
(Student sample answers not released on the website yet.)
2. Planets in the Solar System
Score Point 4
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3. Density of a Cube
Score Point 4
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Score Point 3
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4. Characteristics of Planets

Score Point 4
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