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Motion Diagrams and Graphs

The following drawings represent strobe (flash) photographs of a ball moving in the direction of the arrow. The
circles represent the positions of the ball at succeeding instants of time. The time interval between successive
positions is the same in all cases. Assume all accelerations are constant.
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Explain your reasoning.

Which one(s) are speeding up?
Which one(s) are slowing down?

[What about C?]

Exercises 6-9: For each motion diagram, write a short description of the motion of an object that
will match the diagram. Your descriptions should name specific objects and be phrased similarly
to the descriptions of Exercises 1 to 5. Note the axis labels on Exercises 8 and 9.
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2. The position-versus-time graph below shows the position of an object moving in a straight line
for 12 seconds.

x (m)

]

304

0 T T S B e =Y A g | T T T T t(s)

2 6 8 10 12
a. What is the position of the object at 2 s, 6 s, and 10 s after the start of the motion?

At2s:
At6s:
At 10 s:

b. What is the object’s velocity during the first 4 s of motion?

c. What is the object’s velocity during the interval from¢ =4 stot = 6 s?

d. What is the object’s velocity during the four seconds from¢ = 6stot = 10s?

e. What is the object’s velocity during the final two seconds from¢# = 10stot = 12 s?

f. Draw a motion diagram below to represent the entire 12 s of motion.
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7. Draw both a position-versus-time graph and a velocity-versus-time graph for an object that is
atrestatx=1m.
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8. The figure shows six frames from the motion diagram 5
of two moving cars, A and B. ' A® o o o o o
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a. Draw both a position-versus-time graph and a 0
velocity-versus-time graph. Show the motion of
both cars on each graph. Label them A and B.
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b. Do the two cars ever have the same position at one instant of time?
If so, in which frame number (or numbers)?
Draw a vertical line through your graphs of part a to indicate this instant of time.

9. Below are four position-versus-time graphs. For each, draw the corresponding velocity-versus-
time graph directly below it. A vertical line drawn through both graphs should connect the
velocity v, at time 7 with the position s at the same time ¢. There are no numbers, but your
graphs should correctly indicate the relative speeds.
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10. Below are two velocity-versus-time graphs. For each:
e Draw the corresponding position-versus-time graph.
» Give a written description of the motion.
Assume that the motion takes place along a horizontal line and that xo = 0.
a b. "
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11. The figure shows a position-versus-time graph for a # c
moving object. At which lettered point or points: /—-—\
D
a. Is the object moving the slowest? B

b. Is the object moving the fastest?

c. Is the object at rest?

d. Does the object have a constant
nonzero velocity?

e. Is the object moving to the left?
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12. Below are two position-versus-time graphs. For each, draw the corresponding velocity-versus-
time graph directly below it. A vertical line drawn through both graphs should connect the
velocity v, at time ¢ with the position x at the same time t. There are no numbers, but your
graphs should correctly indicate the relative speeds.
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13. The figure shows six frames from the motion
diagram of two moving cars, A and B.

a. Draw both a position-versus-time graph and a
velocity-versus-time graph. Show both cars on
each graph. Label them A and B.
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b. Do the two cars ever have the same position at one instant of time?

If so, in which frame number (or numbers)?

Draw a vertical line through your graphs of part a to indicate this instant of time.

c. Do the two cars ever have the same velocity at one instant of time?

If so, between which two frames?
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