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Title: The Physics of Sports on Mars 
Overview:  Humans traveling to Mars.  Scientists and engineers feel that it is not a matter of if, but when.  One thing is certain though, the conditions that we will encounter will be nothing like we are used to.  Now, imagine sports on Mars.  Imagine a whole new set of playing rules based on a different planet.  Baseballs would travel differently, shot puts would sail farther, and Frisbees might not even fly – a whole new playing field.

Grade Level:  5-8
Subject Matter:  Physical Science
Duration:  2, 50-minute periods
National Standards Addressed:

Science as inquiry

· Abilities necessary to do scientific inquiry

· Understanding about scientific inquiry
Physical Science

· Motion and forces

Life Science
· Structure and function in living systems

Earth and Space Science

· Earth in the solar system

Science and Technology

· Understanding about science and technology

Objectives:
By the end of the lesson, the students should be able to:

· Identify the fundamental physical geographic differences between Earth and Mars.

· Predict how sports would change when performed on Mars.
Materials:

· Whiteboards

· Markers

· Projector

· Slide show program

· Vacuum pump

· Coin and feather demo (available at Arbor Scientific)
Procedure:

1. Hook

a. Using the vacuum pump, remove the air from the coin and feather demo.

b. Rotate the cylinder to show that objects fall to the Earth at the same rate when air resistance is not a factor.

c. Describe how this would be on Mars if the atmosphere is a fraction to that of Earth’s.

2. Take a look at Mars

a. Play the following videos to show the Martian terrain.

http://video.google.com/videoplay?docid=6781822002126127542#
http://www.livevideo.com/video/EBCDE5605C6B455CA275874EDEA5CED2/planet-mars-surprises-1.aspx 

3. Presentation of atmospheric conditions, weather, and soil

a. Create a slide show illustrating and describing the atmospheric conditions and weather on Mars.

b. Present the slide show to the class.  

c. Slide Show

i. Title Slide

ii. What is Mars’ Atmosphere Like?

1. Composition

a. 95.3% CO2
b. 2.7% N2
c. 1.6 % Ar

d. .13% O2
2. Atmospheric Pressure

a. Only 1% that of Earth’s atmospheric pressure.  That means Earth’s atmospheric pressure is 100x’s stronger!

3. Result: Less atmosphere will affect flight.  

a. Baseballs can be hit farther

b. Planes have less lift – less matter to hold them up in the air

iii. Gravity on Mars

1. Mars is smaller than Earth

2. Mars has less gravity than Earth

a. Mars has a little more than 1/3 less gravity on earth (38% less gravity)

b. Or, Earth’s gravity is more than 3x’s stronger than Mars.

3. Result:

a. Balls travel back to the surface of Mars slower

b. You weigh less!

iv.  Weather on Mars - 1

1. Mars is constantly exposed to the harshest space weather.  Why?

a. No protective magnetic field to “bounce” off  electrified particles (fast moving protons and electrons) from the sun and space

b. Thin atmosphere will not absorb harmful energies from the sun (Ultraviolet radiation, X-rays, gamma radiation)

v. Weather on Mars – 2

1. Clouds are made of small bits of frozen water probably from the icy frozen poles.

2. Humungous dust storms are there that can cover a small area to the whole planet!

3. Scientists don’t really know how they start.

4. These dust storms really heat up the planet.  The dust particles get warmer from being closer to the sun and the dust traps heat against the surface of Mars.

d. References

http://www.daviddarling.info/encyclopedia/M/Marsatmos.html
http://www.exo.net/~pauld/Mars/6play/playingonmars.html
http://www.space.com/scienceastronomy/mars_tape_030819.html
http://science.nasa.gov/headlines/y2001/ast01may_1.htm
http://www.ozgate.com/infobytes/mars_weather.htm
http://www.space.com/scienceastronomy/solarsystem/mars_storm_update_011011.html
4. Mars Sports

a. This portion of the lesson will engage students by having them discuss certain situations involving physical science and sports on Mars.  All questions will be based on the presentation they just heard.

b. The students will work in small groups to answer challenging questions based on Mars sports and physical science.

i. Assign groups of three to four students.

ii. Each group should have a whiteboard and a marker.

iii. Directions:

1. Each group will answer by selecting the best answer (multiple choice) and describing why it is the correct answer.

2. Each question is worth two points.

a. One point for the correct answer.

b. One point for the correct explanation.

c. Make a slide show using the following questions for your slides.

i. Which organism would be best suited for the Martian atmosphere/ecosystem?

1. Small mammals

2. Pine trees

3. Glacier tolerant bacteria

4. Oceanic plankton

ii. If you’re playing a game in a Martian arena, how would the announcer sound to you?

1. Overwhelming loud

2. Loud, just like here on Earth

3. Soft and muffled

4. Like a teeny, tiny whisper

iii. If you were golfing on Earth and you hit your drive 200 yards, how far could you hit your drive on Mars?

1. Way, way beyond 200 yards

2. Just about 200 yards

3. Much shorter than 200 yards

4. Exactly as you would hit on Earth

iv. Think about how a Frisbee travels on Earth.  It is aerodynamic and seems to float as it flies.  Assume you go to Mars and throw a Frisbee exactly like you would on Earth.  What would you observe?

1. The Frisbee would go much farther on Mars.

2. The Frisbee would never land.

3. The Frisbee would fly a few feet and hit the ground.

4. The Frisbee would travel exactly how it did on Earth.

v. Assume you are a competitive weight lifter.  You can’t afford to train on Mars so you train on Earth.  The competition will take place on Mars.  You get enough cash together to travel there to compete.  Based on this, would you be at an advantage or a disadvantage?

1. Advantage

2. Disadvantage

3. Not enough information was presented.

vi. You are a wrestler and you trained on Earth.  What is probably the one thing you don’t have to worry about if you compete on Mars?

1. “Making weight”

2. Being able to handle Martian food

3. Packing your bags

4. Playing Frisbee!

vii. You are a Mars gymnast in a gym that has plenty of oxygen and nice temperatures.  Which of the following conditions would directly affect your performance?

1. Less gravity

2. Thinner air

3. Cold exterior temperature

4. Dust storms

viii. If you were used to playing basketball on Earth, how would your shot be affected if you played on Mars? (Assume you are playing in conditions that could support human life)

1. It would go farther.

2. It would fall short of the basket

3. The ball would freeze in mid-air.

4. Your muscle memory would be gone after the long trip to Mars.

ix. Final Question:  Watch the following video.  Think about how this sport would be different if it took place on Mars. Your challenge:  describe as many differences that you can.  Record everything on your whiteboard.  Let the teacher know when you are done.  http://www.youtube.com/watch?v=5yZWKGsmDmU   

Additional Resources

Video

Kids Science Challenge – Scroll to Sports On Mars for video

http://www.kidsciencechallenge.com/html/sciencefair.php
Planet Mars 3D – Google Videos

http://video.google.com/videoplay?docid=6781822002126127542#
Planet Mars Surprises – Live Video

http://www.livevideo.com/video/EBCDE5605C6B455CA275874EDEA5CED2/planet-mars-surprises-1.aspx 
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