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Some valuable information can be pulled from the Velocity vs. Time graph.  Using this relationship
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we, can see that for a given time interval ((t) the displacement ((x) of a moving object can be found as the product of the object’s average velocity (
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) and (t .  If the velocity for a moving object is plotted against time, we pull the displacement of the object for any time interval we select.  Use the graph below and the relationship above to find the displacement that occur each second, and complete Table 1.  Note that, in the graph, the velocity is constant within each 1-second time interval.
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By inspection, you can confirm that for each 1-second time interval, the AREA between the horizontal axis and the graph is equal to the displacement that occurred within that time interval.  

By inspection, you can also confirm that the units for this AREA are meters.  Take for example, the first second, during which the velocity is a constant 5 m/s.  By multiplying the velocity by the time interval, you see that you get:


What if the velocity were changing during a given time interval?




The area between the Velocity vs. Time graph and the horizontal axis for a given time interval is the DISPLACEMENT that occurred during that time interval.
What if the velocity is changing at a non-constant rate???

Imagine that an object moves so that it’s velocity as a function of time varies as shown in the first graph below.  Since this function in non-linear, solving for the displacement that occurs within the ten seconds shown becomes a bit more complicated.  

However, based on our understanding that the area beneath the curve within that time interval IS the displacement that occurred within that time, we can approximate the value as the sum of the area of the rectangles (the heights of which represent the average velocity of the motion during each time interval).   This is essentially what we did with the very first graph.  

Comparing the two graphs below, we see that the rectangles outlined in the first have a width of 1 second, whereas, in the second, the rectangle width is 0.5 second.  We see that as the rectangle width decreases (as (t approaches zero), the area of the rectangles approaches the true area beneath the curve.  Integral calculus gives us a means to evaluate such areas.
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Table 1
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Velocity vs Time





Look at the graph to the left.  The velocity is changing at a constant rate.  What is the average velocity of during the 2-second time interval shown?    Explain how you came up with this answer:

















What is the area beneath the graph during the 2-second time interval shown?
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Velocity vs Time





Use the Velocity vs. Time graph to the left to complete the table below, AND to construct a Position vs. Time graph on a separate sheet of graph paper:





Wait to continue…
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Table 2
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