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b) If the vertical axis is velocity, does the object ever change direction? If so, at what time or times
does this change in direction occur?

Explain.
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B1-RT42: VELOCITY-TIME GRAPHS—INSTANTANEOUS VELOCITY

The graphs below show the velocity versus time for boats traveling along a straight, narrow channel. The scales on
both axes are the same for all of these graphs. In cach graph, a point is marked with a dot.
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Rank the magnitude of the velocity of the boat at the point indicated.
OR
T 2 3 1 5 All Al Cannot
Greatest Least the same  zero  determine

Explain your reasoning.
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B1-QRT47: PosITION, VELOCITY, AND ACCELERATION SIGNS—POSITION, DIRECTION, AND RATE

Eight possible combinations for the signs for the instantaneous position, velocity, and acceleration of an object
‘moving in one dimension are given in the table. Above the table is a coordinate axis that shows the origin, marked 0,
and that indicates that the positive direction is to the right. The three columns on the right-hand side of the table are
to describe the location of the object (either left or right of the origin), the direction of the velocity of the object
(either toward or away from the origin), and what is happening to the speed of the object (cither speeding up or
slowing down at the given instant). The appropriate descriptions for the first case are shown.

Complete the rest of the table for position, direction, and rate.

— T T T 1%
0
Direction Rate
Position (Towardor | (Speeding up or
Position | Velocity |Acceleration| (Leftor Right) | Away from) | Slowing down)
A + + + Left Away from Speeding up
B + + —
C + - +
D + - -
E — + +
F + —
G — — +
H - - _

Explain your reasoning.
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B1-QRT51: VELOCITY-TIME GRAPHS—DIRECTION

The graphs below show the velocity versus time for boats traveling along a straight, narrow channel. The scales on
both axes are the same for all of these graphs, and the boats all start at the same origin. In each graph, a point is
marked with a dot.
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Indicate in the chart below if the position, velocity, and acceleration directions of the boat at the points
indicated are in the positive (+), negative (), or no direction (0)

Position Velocity |Acceleration

| o AR >

Explain your reasoning.
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NT3A-CRT6: VELOCITY Vs. TIME GRAPH—ACCELERATION VS. TIME GRAPH

ketch the acceleration versus time graph given the velocity versus time graph for the same time
interval.

v a
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NT3A-CT7: VELOCITY Vs. TIME GRAPHS OF TWO OBJECTS |—DISPLACEMENT
The graphs below show the velocity of two objects during the same time interval.
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After 5 seconds, is the displacement of Object 1 in the top graph greater than, equal to, or less than
the displacement of Object 2 in the bottom graph?

Plea:

explain.
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NT3A-RT9: VELOCITY vS. TIME GRAPHS—DISPLACEMENT
Shown below are six velocity-time graphs for toy robots that are traveling along a straight course. All the
robots are initially facing the same way. All graphs have the same time and velocity scales.

A Avelocity B AVelocity c TVeloclly
> >
Time Time Time
\J A
D AvVelocity E AVelocity F Avelocity
> > >
Time Time Time
v A

Rank these situations on the basis of the displacement during these intervals.
Greatest 1 2 3 4 5 6 Least
OR, The displacement during these intervals is the same but not zero for all these robots.

OR, The displacement during these intervals is zero for all these robots.
OR, We cannot determine the ranking for the displacements of these robots.

Please explain your reasoning.
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NT3A-WWT10: BALL THROWN UPWARD AND COoMES BACK DOWN—VELOCITY Vs. TIME GRAPH

A ball is thrown straight upward and falls back to the same height. A Velocits, mis
student makes this graph of the velocity of the ball as a function of . mis

time.

What, if anything, is wrong with the student’s graph? If
something is wrong, explain the error and how to correct it. If the
graph is correct, explain why.
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NT3A-WWT11: VELOCITY Vs. TIME GRAPH OF TWO OBJECTS—FASTEST OBJECT
A student is shown the velocity-time graphs for two objects and is
asked to decide which object is moving faster. The student responds:

Velocity, m/s
A

“Bis faster because it has the steeper slope.”

What, if anything, is wrong with the student’s statement? If
something is wrong, explain the error and how to correct it. If Time, s
the statement is correct, explain why.
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NT3A-QRT20: KINEMATICS GRAPHS—CHANGE DIRECTION
The graph at right is for an object in one-dimensional motion. The
vertical axis is not labeled.

a) If the vertical a
direction? If so, at w
direction occur?

s position, does the object ever change
at time or times does this change in

Explain.




