Mary Mikawoz

Snowshoe Racing with the Triplets

Jerry, Kerry and Terry were identical triplets.  At age thirteen, they were all the same height, the same weight and pretty much the same in ability.  Because of this, they were constantly competing with each other to see who would be the best.

Spring break was upon them.  Their whole family decided to leave Winnipeg and drive to the Rocky Mountains for spring vacation from school.  They decided to stay at the chalet on top of Sunshine Mountain.  The first day the triplets skied all day until they were tired.  On the second day, they needed to rest their muscles and so decided to do other things instead.

They decided to play winter games around the mountain area.  They came up with the idea of playing with snowshoes and of course, one of the first things they had to do was to race to see who was the best.  However, there were only two sets of snowshoes for the three of them.  The two sets of snowshoes had belonged to their parents and so there was only the two pairs instead of the usual threes sets that would be needed for a proper race.  Jerry piped up “That is ok, I will beat all of you anyways!”  Kerry took the wider snowshoes that belonged to their father and Terry took the narrower snowshoes that belonged to their mother.

Off they went to a safe area of the mountain to have their snowshoe race.  They decided on a starting point and decided on a finishing spot close to the chalet.  

To make it fair, they asked a skier passing by to yell, “Ready, Set, Go.”  With these words, the triplets were off and racing as fast as they could go.

Question: You weren’t there, however, based on what you do know, who do you think won the race and why?  Remember: The three of them are the same height, the same weight and the same athletic ability.

Answer: Kerry came in first, Terry came in second and Jerry came in last.

Question: How can we possibly know this?

Well, only Kerry and Terry were on snowshoes.  This left poor Jerry only in snow boots, which made him sink into the ground.  Jerry sunk in the snow because the weight was distributed lengthwise and widthwise of the boot.  There is more pressure over a smaller area.  Kerry and Terry used snowshoes with a bigger area on the snow’s surface.  Their equal weight was distributed over the available area of the snowshoe.  

Kerry won the race because the snowshoes were wider and so dispersed the pressure on the area better than on the narrower snowshoes that Terry had.  They both sailed on top of the snow, sinking very little.  However, because Kerry had pressure more evenly distributed over the snowshoe area, Kerry was able to have better flotation over the snow than Terry.  


Further Explanation

To figure out the distributive weight property, you can use Pounds per Square Inch of Pound-Force per Square Inch (PSI).  To figure this out you simply divide the weight by the area of the snowshoe.  If the number is higher, this indicates more pressure per surface area.  The person’s weight will be less distributed and will sink some in the snow.  If the number is lower, this indicates less pressure per surface area.  The person’s weight will be more distributed per surface area.
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Example 1: Different Weights

150-pound person with 400 square inches of area for snowshoes

150/400 = 0. 375  pounds/square inch

200-pound person with 400 square inches of area for snowshoes

200/400 = 0.50 pounds/square inch

Conclusion: When comparing the 150-pound person and the 200-pound person, the heavier person has more pressure over the same area.  Likewise, the less heavy person has less pressure over the same area.

Example 2: Different Snowshoe Areas

150-pound person with 400 square inches of area for snowshoes

150/400 = 0.375 pounds/square inch

150-pound person with 350 square inches of area for snowshoes

150/350 = 0.428 pounds/square inch

Conclusion: When comparing the same weight person of 150 pounds over two different areas for snowshoes, the snowshoe with the greater area has less pressure than the smaller area snowshoe.

Another Formula

The formula for Force is as follows:

F= M*A

Where F equals Force, M equals Mass and A equals Area.

Materials Required

Reading, Eyes, Ears, Brains, Calculator, Pencil and Paper

Safety and Ethical Considerations

None

Teaching Sequence

1. Read story to students

2. Pose disequilibrium question to students

3. Discuss story with possible outcomes

4. Discuss explanation

5. Show examples under “Further Explanation”

6. Go through Bloom’s Taxonomy questions

7. End class

Manitoba Middle Years Curriculum

8-3-09 (Grade 8, Cluster 3, Fluids)

Recognize that pressure is the relationship between force and area, and describe situations in which pressure can be increased or decreased by altering surface area.  Examples: wearing snowshoes instead of boots to decrease pressure, increase surface area, and stay on top of snow… GLO: B1, B2, D4

Bloom’s Taxonomy of Questions

1. Knowledge level:  What does PSI stand for?

2. Comprehension level:  Give examples of different types of snowshoes and how this impacts on the ability of a person to snowshoe.

3. Application level: Compute the PSI for a 100-pound person and a 120-pound person over a 300 square inch area for snowshoes.

4. Analysis level: What is the relationship between using snowshoes on snow and using a snowmobile in snow?

5. Synthesis level: Design a new snowshoe shape.

6. Evaluation level: Assess the distributive properties of this new snowshoe prototype.

References

The idea came to me as a result of reading the specific learning outcomes of the Science curriculum.  The story idea and narrative of the triplets is my imagination at work.  By the way, are Jerry, Kerry and Terry girls or boys?  Answer: they can be either set.
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