Module 1: Describing Motion
Topic 3 Content: Acceleration Practice — Motion Graphs

Acceleration Practice
Motion Graphs

Now that you’ve had a chance to play with motion graphs and see the relationships
between how position, velocity and acceleration are represented, you will have an
opportunity to apply your understanding.
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Module 1: Describing Motion
Topic 3 Content: Acceleration Practice — Motion Graphs

Acceleration Practice Problem Set 2 Part 1

Question

You will be shown a series of
graphs. Each may be a position-
time, velocity-time or acceleration-

time graph. Match each with the
statement that most closely
i matches the graph.
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Module 1: Describing Motion
Topic 3 Content: Acceleration Practice — Motion Graphs

Acceleration Practice Problem Set 2 Part 2
« For the given ~§
velocity-time 2 r—
graph, sketch the g
corresponding ‘
position-time and - /
acceleration-time = —
graphs. % time (g)
- Youdonotneedto 3 \/
specify units, just -
focus on the é k
general shape of =
9
the graphs. 2 .
=
&

Look at the provided velocity-time graph and sketch the corresponding position-time and
acceleration-time graphs. You do not need to specify units, but you should focus on the
general shape of the graphs.
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Module 1: Describing Motion
Topic 3 Content: Acceleration Practice — Motion Graphs

Acceleration Practice Problem Set 2 Part 2 Answer

« For the given ~§
velocity-time 2 time ()
graph, sketch the &
corresponding '
position-time and >
acceleration-time ] /
graphs' %‘) time (;)
« You do not need to T b \/
specify units, just - I Sy
focus on the “‘é‘“ k !
general shape of F
the graphs. £ I et
E

Let’s look atthe acceleration-time graphfirst. The velocity-time graph starts out flat, with zeroslope. Since the velocity is not changing
over time, the acceleration during this time period is constantly zero. You draw a line atzero onthe acceleration-time graph.

The next sectionof the velocity-time graph shows a constant steep negative slope. The slopeis unchanging overthis time period, soit
would represent a constantacceleration. The slopeis negative, sothe value for acceleration would be negative.

Notice that even though the velocityis zero at some point, the accelerationremains constant and negative, since the slope is constant
and negative.

You'll connectthese segments witha vertical line, even though the acceleration of real objects would neverchange instantaneously.

Let’s look atthe acceleration-time graphfirst. The velocity-time graph starts out flat, with zeroslope. Since the velocity is not changing
over time, the acceleration during this time period is constantly zero. You draw a line atzero onthe acceleration-time graph.

The next sectionof the velocity-time graph shows a constant steep negative slope. The slopeis unchanging overthis time period, soit
would represent a constantacceleration. The slopeis negative, sothe value for acceleration wouldbe negative.

Notice that even though the velocityis zero at some point, the accelerationremains constant and negative, since the slope is constant
and negative.

You'll connectthese segments with a vertical line, even though the acceleration of real objects would neverchange instantaneously.

Your final segment of the velocity graph shows a constant positive slope, whichis more gentle than the slope of the precedingline. Your
accelerationistheslope of the velocity graph, sowe have a constant positive value for acceleration overthis time period.

Again, eventhough the velocity passes through zero, the slopeis constant and positive, so the accelerationis constant and positive.

Again, you’llconnectthe lines witha vertical line, realizing that acceleration of real objects could never change instantaneously.
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Module 1: Describing Motion
Topic 3 Content: Acceleration Practice — Motion Graphs

Acceleration Practice Problem Set 2 Part 2 Answer, cont.

« For the given
velocity-time
graph, sketch the

position (m)

corresponding !
position-time and I
acceleration-time

graphs.

» You do not need to
specify units, just
focus on the
general shape of
the graphs.

velocity (m/s)

l time (s)

acceleration (m/s?)

Now, let’slookatthe position-time graph.

Forthe first section of the velocity-time graph, we have a constant positive velocity. Since the velocity graph represents
the slope of the positiontime graph, thissegment of the position time graph would have a constant positive slope.

Here we willassume the object starts from rest, eve nthough this informationis not s pecified inthe velodty-time graph.
The object moves inthe positive directionata constant speed, with its position from the origin steadilyincreasing over
time.

This nextsection is a challengingconcept for most students. A constant negative slope means a constant negative
acceleration, and therefore a portion ofa downward curvingparabola. Velocity is initially positive but gets smaller,
goes through zero and then gets bigger inthe negative direction. This means the slope of the position graph
isinitially positive, but decreases to zero and becomes increasingly negative. At some point, the velocityis
zero, andthis would be where the objectis at the maximum distance fromits startingpoint. Thisis where the curve is at
a slopeofzero.

Here, the objectthat wastraveling ata constant speedinthe positive direction slows down brieflyto a stop, where the
velocity graph crosses zero, andthen speeds upinthe negative direction, therefore going backtowards the origin.

Forourfinal segment, the velodtyincreases overtime ata constant rate. A constant accelerationis representedbyan
upward-curving portion ofa parabola. The beginningvelodtyis negative, whichindicates a negative slope fortheline on
the position graph. Thevelocity goes from negative to zero, so the slopeof the position graph goes from
negative to zero, where the objectis momentarily atrest. Then the velocity continues to increasefromzero
to positive,sothe slopeof the position graph goes from zero to a positiveslope, getting increasingly positive.

The object that was moving in a negative direction continuesmovinginthe negative direction, but slowingdown as it
doesso. ltslows downto astop, then turns around and speeds upin the positive direction.

To determine the predse position of the object at each pointintime, and therefore to draw an accurate position-time

graph requires additional analysis tools that youwill learn inlater lessons. The purpose ofthis lesson was to have you
understand the general shapes of each graph andto relate the shapes of one graphto the shapesofthe others.
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	Now that you’ve had a chance to play with motion graphs and see the relationships between how position, velocity and acceleration are represented, you will have an opportunity to apply your understanding.
	Now, let’s look at the position‐time graph.
	Here, the object that was traveling at a constant speed in the positive direction slows down briefly to a stop, where the velocity graph crosses zero, and then speeds up in the negative direction, therefore going back towards the origin.
	The object that was moving in a negative direction continues moving in the negative direction, but slowing down as it does so. It slows down to a stop, then turns around and speeds up in the positive direction.


