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NT4D-QRT14: CAR ON TRACK—DIRECTION OF THE ACCELERATION AND VELOCITY

A car on a track starts from rest at point R and moves clockwise around the track shown in the bird’s-cye
view below. It increases its speed at a constant rate until it reaches point T, and then travels at a constant
speed until it reaches point W. From point W to point Y, the speed of the car decreases at a constant rate,
and it comes to rest at point Y.

T

At the points given in the table, indicate the direction of the
velocity and acceleration of the car. Use the direction labels in the rosette to the right of the drawing of
the track, J for no direction, K for into page, L for out of page, or M if none of these are correct.
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NT4D-QRT12: CONSTANT SPEED CAR ON OVAL TRACK—ACCELERATION & VELOCITY DIRECTIONS
A car on an oval track travels at a constant speed
and moves clockwise around the track.

In the table below, indicate the direction of the
y and acceleration of the car for the

. Use the direction labels in the
rosette at far right, J for no direction, K for into
the page, L for out of the page, or M if none of
these are correct.

Acceleration
Point on track direction
R
s
T
[
v

w





image2.png
NTSE-CT52: SKATEBOARDER ON CIRCULAR BUMP—WEIGHT AND NORMAL FORCE

A skateboarder is skating over a circular bump. At the instant shown, she is at the
top of the bump and is moving with a speed of 5 ms.

1Is the normal force exerted on the skatehoarder by the bump greater than,
less than, or equal to the weight of the skateboarder?

Explain.
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NT5G-CCT65: CHILD ON A SWING—TENSION

A child is swinging back and forth on a tire swing that is attached 10 a
tree branch by a single rope. Shown are two positions during a swing
from right to left. Three students are discussing the tension in the rope
at the bottom of the swing.

Alia: “At the bottom of the swing, she will be moving exactly
horizontally. Since she is not moving vertically at that
instant, the vertical forces cancel. The tension in the rope
at that instant equals the weight.”

Brian:  “Just looking at the velocity vectors, the change in velocity points upward between A and B.
o that is the direction of the acceleration, and also of the net force. To get a net force
pointing upward, the tension would have to be greater than the weight.”

Clara:  *But there aren't just two forces acting on her at the bottom of the swing. Since she’s
moving in a circle, there’s also the centripetal force, which acts toward the center of the
circle. Since both the tension and the centripetal force point upward, and the weight points
downward, to get zero net force the tension actually has to be less than the weight. The
tension plus the centripetal force equals the weight.”

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

Alia Brian Clara____ None of them

Please explain your reasoning.
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NT5J-RT108: ROTATING CYLINDERS—NET FORCE MAGNITUDE
Four identical small cylinders rest on a circular horizontal turntable at the
positions shown in the top view diagram at right. The turntable is rotating
clockwise at a constant angular velocity.

Rank the magnitude of the net force on the cylinder at the positions on the
turntable indicated in the diagram.

Greatest 1 2 3 4 Least

OR, The magnitude of the net force on the cylinder at these positions is the same
but not zero.

OR. The magnitude of the net force on the cylinder at all of these positions is zero.

OR, The ranking for the magnitude of net force on the cylinder at these positions
cannot be determined.

Explain your reasoning.
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NT4C-CCT7: MOTORCYCLE ON ROAD COURSE—ACCELERATION
A motorcycle is slowing down as it travels through a
bend in a road. The path of the motorcycle is the
dashed line shown in the bird’s-cye view. The arrow
represents the motorcycle’s velocity at the instant
shown. Three physics students make the following
contentions about the acceleration of the motorcycle:

Alexic  “The motorcycle’s acceleration is in the
opposite direction to the velocity since it is
slowing down.”

Bindi:  “No, the acceleration will have two components, one opposite the velocity and the other toward
the center of the curve.”

Carlos: ~ “I don’t think the motorcycle has an acceleration, since it is braking.”
‘Which, if any, of these three students do you think is correct?
Alexi Bindi Carlos None of them

Please explain your reasoning.
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NT4B-QRT6: VELOCITY & POSITION OF THE MOON—VELOCITY CHANGE DIRECTION
‘The drawing at right shows the position of the moon at two times,
about seven days apart. The velocity vector for the moon at each of
these times is shown.

Find the direction of the change in velocity of the moon in this
time interval. If the change in velocity is zero, state that explicitly.





