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B4-RT06: CARS CHANGING VELOCITY—WORK DONE
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Rank the work done on the cars to create these changes in velocity for the same distance traveled.
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Explain your reasoning.
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BA4-RTO7: BOUNCING CART—CHANGE IN KINETIC ENERGY
A cart with a spring plunger runs into a fixed barrier. The mass of the cart, its velocity just before impact with the

baier, and is velocity right after collision are given in each figure. (All velocities before the collision are given as
‘positive since the cart is moving to the right. Afte the collision the cart s either moving to the left,indicated with a

negative velocity, or is at rest.)
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Explain your reasoning.
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B4-SCT24: SKATERS PUSHING OFF EACH OTHER—FORCE

Two skaters—a small girl and  large boy—are initially standing face-to-face but then push off cach other. After
they are no longer touching, the girl has more kinetic energy than the boy. Three physics students make the
following contentions about the forces the boy and girl exerted on each other:

Adianna: I hink the boy pushed harder on the girl because he is bigger, so she ended up with more kinetic
energy than he did.”

Boris: “I disagree. They pushed equally hard on each other, but the girl moved farther while they were
pushing on each other, 5o she ended up with more kinetic energy.”

Carmen: I think the girl had t0 push harder to get the boy moving since he is bigger, but that caused her to

accelerate more as she recoiled.
‘With which,if any, of these students do you agree?
Arianna___Boris ____ Carmen ____None of them.
Explain your reasoning.
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B4-CT28: SKATEBOARDERS ON A HILL—TiME, SPEED, KINETIC ENERGY, AND WORK
Starting from rest, Angel and Britney
skateboard down a hillas shown. Angel
rides down the steep side while Britney
rides down the shallow side. Angel has
more mass than Britney. Assume that
fiction and air resistance are negligible
(@) Is the speed at the bottom of the
bill 0 greater for Angel, (i) greater for
Britney, or (ii) the same for both
skateboarders?
Explain your reasoning.

Britney

(b) I the time it takes to get to the bottom of the hill () greater for Angel, (i) greater for Britney, or (ii) the
same for both skateboarders?

Explain your reasoning.

(©) I the work done by the gravitational force on the skateboarder (i) greater for Angel, (i) greater for
Britney, or (ii) the same for both skateboarders? _
Explain your reasoning.
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B4-BCT37: SKATEBOARDER LAUNCHED BY A SPRING [—ENERGY BAR CHART
A performer on a skateboard i launched by a spring initally compressed a distance
. His speed on the horizontal portion of the ramp is v. Ignore fiction effects.
Draw an energy bar chart for the earth-skateboarder-spring system as the
skateboarder goes from the compressed spring position at rest to where he
‘moves free of the spring on the horizontal surface. Put the zero point for the
gravitational potential energy at the height of the performer before launching.
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Explain your reasoning.
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NT8G-RT44: SPHERES ROLLING UP INCLINES—HEIGHT

The six figures below show solid spheres (not drawn to scale) that are about to roll up inclines without
slipping. The spheres all have the same mass, but their radii as well as their linear and angular speeds at
the bottom of the incline vary. Specific values are given in the figures for the linear and angular speeds at
the bottom.
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Rank these systems on the basis of the maximum height reached on the incline by each sphere.
Greatest 1 2 3 4 5 6 Least

OR, The maximum heights are the same for all these objects. —
OR, The maximum heights are zero for all these objects. _
OR, We cannot determine the ranking for the maximum heights _

Please explain your reasoning.




