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15 points total
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For determining the rotational inertia of each tire
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For the correct total rotational inertia for all 4 tires
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For an indication of the conservation of mechanical energy
Eqp = Eypuon: AU=-AK : or equivalent
For correct expressions for energies at the fop.
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For a correct expression for potential energy at the bottom and for recognizing
that kinetic energy at the bottom is the sum of translational and rotational
kinetic energics

Uorom =0 Kioom =Ko + Koo

For a correct expression for translational kinetic energy at the bottom
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For a correct expression for rofational kinetic energy at the bottom.

For recogaition of the relationship befween translational and rotational velocity
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B
Substituting these expressions to determine total kinetic energy at the bottom
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Setting potential energy at the fop equal to the kinetic energy at the bottom
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g = 2meh
For the correct solution for v
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For recognition that energy is conserved (Although it is an inelastic collision, the

mass of the bumper is negligibly small, thus its kinetic energy is negligible
and there is no loss of energy.)

Fora correct expression for potential energy of the spring at maximum compression

Up :%h_’

For applying conservation of energy by equating the potential energy of the spring at
‘maximum compression EITHER to the gravitational potential energy of the cart
and wheels at the top of the inclined plane OR to the kinetic energy of the cart and
wheels at the bottom of the inclined plane
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For a correct solution of either of these equations for ,, (including a correct

substitution for v from part (b) for the second equation) or an answer consistent
with work done in (b)

x,
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For an explanation that discusses the inclastic collision with a loss of mechanical 2 points
energy or a reduced velocity resulting in a smaller compression. The discussion
should have been correctly stated. If there were any incorrect statements, then
1 point was subtracted. Points were neither added or subiracted for irrelevant
statements, such as references fo friction.




