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NT6F-RT40: TOBOGGANS GOING DOWN SLIPPERY HILLS—SPEED AT BoTTOM

In each case below, a toboggan starts from rest and slides without friction down a snowy hill. The
toboggans are all identical, and the starting heights (vertical distance above the flat bottom of the
incline) and angles of the hills are given.

Rank these situations on the basis of the speed of the toboggan at the bottom of the incline.

Greatest 1 2 3 4 s 6 Least
OR, The speed is the same for all these toboggans but it is not zero.
OR, The speed is zero for all these toboggans.

OR, We cannot determine the ranking for the speed of these toboggans.

Please explain your reasoning.
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NT6F-CT41: SKATEBOARDERS ON A HILL-TIME, SPEED, KINETIC ENERGY, AND WORK
Starting from rest, Angel and Britney
skateboard down a hill as shown.
Angel rides down the steep side
while Britney rides down the shallow
side. Angel has more mass than
Britney. Assume that friction and air
resistance are negligible.

) Is the speed at the bottom of the
hill greater for Angel, greater for
Britney, or the same for both skateboarders?

Explain.
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b) Is the time it takes to get to the bottom of the hill greater for Angel, greater for Britney, or
the same for both skateboarders?

Explain.
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) Is the work done by the gravitational force on the skateboarder greater for Angel, greater
Jfor Britney, or the same for both skateboarders?

Explain.
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NT6C-WWT21: FORCE vs. POSITION GRAPH I—WORK DONE ON Box
A 10-kg box initially at rest is pushed a distance of 8 m along a smooth horizontal floor. A graph
of the applied horizontal force on the block as a function of displacement is shown below.

Force in Newtons

Position in meters

A student caleulates that the work done by the applied force during the first 2 meters was 4 J and
that the work done during the following 3 meters was 6 J.

What, if anything, is wrong with this calculation? If something is wrong, identify it and
explain how to correct it. If this calculation is correct, explain why.
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NT6C-RT23: FORCE vs. POSITION GRAPH [I—WoRK DONE ON Box
A 10-kg box initially at rest is pushed a distance of 8 m along a smooth horizontal floor. A graph
of the applied horizontal force on the block as a function of displacement is shown below.

Force in Newtons

0 2 4 6 8 10
Position in meters

Rank the work done on the box during each 2-meter interval indicated below.

A.0to2m B.2todm C.4t06m
D.6to8m E.8to 10 m
Greatest 1 2 3 4 5 Least

OR, The work done on the box during each of the intervals is the same but not
zero.

OR, The work done on the box during each of the intervals is zero.
OR, We cannot determine the ranking of the work done during the intervals.
Plea

explain your reasoning.
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NT6B-RT11: TOBOGGANS ON A HORIZONTAL SURFACE—SPEED

The figures below show identical toboggans that have traveled down a snowy hill. The toboggans
all have the same speed at the bottom of the hill. Assume that the horizontal surfaces that they
travel along are frictionless except for the shaded areas, where the coefficient of friction is given.
These shaded areas have different lengths as shown.
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Rank these situations on the basis of the speed of the toboggans as they reach point P.
Greatest 1 2 3 4 s 6 Least

OR, The speed is the same but not zero for all these toboggans.

OR, The speed is zero for all these toboggans.

OR, We cannot determine the ranking for the speed of these toboggans.

Please explain your reasoning.
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NT6D-CCT29: SKATERS PUSHING OFF EACH OTHER—FORCE

Two skaters—a small girl and a large boy—are initially standing face-to-face but then push off

each 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:

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

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

Carmen:  *] think the girl had to push harder to get the boy moving since he is bigger, but that
caused her 1o accelerate more as she recoiled.”

Which, if any, of these three students do you agree with?

Arianna_ Boris. Carmen None of them

Explain.
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NT6B-RT13: STACKED BLOCKS SETS—WORK TO ASSEMBLE
Shown below are five stacks, each containing three blocks. The masses of the blocks are given in
lhe diagram in terms of M, the mass of the smallest block. Each block has the same height and
s center of mass at the center of the block. Originally, all the blocks were flat on the ground.

M 3M M M SM.
M 3M am M M
M M M M M
A B c D E
Rank the work required to assemble each stack.
Greatest 1 2 3 4 5 Least

OR, The work required to assemble each stack is the same but not zero.

OR, The work required to assemble each stack is zero.

OR, The ranking for the work required to assemble the stacks cannot be
determined.

lain your reasoning.
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NT6B-CCT16: BLocks SLIDING DowN FRICTIONLESS RAMPS—WORK BY THE NORMAL
Force

Two identical blocks are released from rest at the same
height. Block A slides down a steeper ramp than Block B.
Both ramps are frictionless. The blocks reach the same final
height indicated by the lower dashed line. Three students
comparing the work done on the two blocks by the normal
force state:

Annika:  “1 think the normal force doesn’t do any work on
cither block. The force on the block by the ramp is perpendicular to the ramp, and the
displacement is parallel to the ramp. So the ot product is zero.”

BoBae:  “Work s force times displacement. The work done on Block A is negative, while the
work done on Block B is positive, because the displacement for B is in the positive
direction, while the displacement for A is in the negative direction.”

Craig:  “Since work is force times distance, and the distance the block travels is greater for
Block B, the work done is greater for Block B.”

Which, if any, of these students do you agree with?
Annika BoBae Craig None of them,

Please explain your reasoning.




