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Question 7 Rubric
5 pt - Clearly shows and explains the major energy transformations and transfers including: gravitational PE, KE, and E_th. 
Graders will pull from both the diagram and the words to get a complete picture of understanding of the energies at play in 
this system. Solutions that clearly explain the energies with words can receive full credit if the diagram is not complete. 
4 pt - Same as 5 pts but some small error. 
3 pt - Understands the energies involved but doesn't put how they transfer or transform correctly. 
2 pt - Shows some of the energies for some of the points but not how they transfer or transform. 
1 pt - mentions potential energy and kinetic energy

At point A the skier + Earth system has the greatest amount of gravitational potential energy. As they 
slide down the incline from point A to B, gravitational PE is transformed into kinetic energy in the 
skier and some thermal energy through frication and air resistance. From B to C gravitational PE is 
transformed into kinetic energy again until the bottom of the kick, but then by C, the skier is back to 
the same height as B and thus the same gravitational PE. Since there is friction I would expect the 
skiers kinetic energy to be less at C than at B. Skiers are also not completely rigid objects, they have 
stored chemical PE that fuels their muscles. They will be exerting this energy to maintain form and to 
push off during the jump. This energy goes into both a little more kinetic energy (maybe because of 
this the KE is greater at C than B, but it's not from gravitational PE) and also some thermal energy as 
they increase their temperature through exhaustion. There could be some small amount of sound 
energy created especially as the skier yells "Ohhh shhhiiii" as they launch off the kick. 
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Question 8 Rubric

Part (a) - 1.5 points
  0.5 pts - correct answer
  1 pt - reasoning

Part (b) 6 points
  0.5 pt - 2nd law equation
  1 pt - 2nd law application
  1.5 pt - problem orientation (physical 
representation, known and unknowns, 
zeros, FBD)
  0.5 pt - kinematic equations
  1.5 pt - application of kinematic equations
  0.5 pt - magnitude is sqrt of the squares
  0.5 pt - correct answer and units

Part (c) 2.5 points
  0.5 pt - kinematic equation
  1.5 pt - application of kinematic equation
  0.5 pt - correct answer and units
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Question 9 Rubric

1 pt - Conservation of 
Momentum equation

Part (a) - 1.5 pt total
  0.5 pt - correct answer
  1 pt - use of proportional 
reasoning

Part (b) - 3 pts
  2 pt - COM application
  0.5 pt - mass 
relationship
  0.5 pt - correct answer

Part (c) - 1.5 pt total
  0.5 pt - correct answer
  1 pt - use of proportional 
reasoning

Part (d) - 3 pts
  1.5 pt - COM application
  1 pt - mass relationship
  0.5 pt - correct answer
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