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Average and Instantaneous Speed

Middle School Science topic: Kinematics

Materials: 4 stop watches for each lab group, 50-meter tape, track or 40 meter long space where student can run, TI 84 Plus calculator

Objective: Students are introduced to the calculator as a graphing tool and distinguish between average speed and instantaneous speed.

Previous to this activity each of you measured your time in a 40 meter dash. Then you calculated and graphed your speed. By the end of that activity we found that the linear graph we came up with did not accurately describe your motion in the sprint. It takes a while to get to top speed so the line should start with a curve. We discovered that we calculated the average speed.

Instantaneous speed is how fast you are going at any given moment in the race. Now armed with the knowledge that more data points should result in a graph line that better represents your motion we will do the run again. Select the fastest, or most willing, lab group member to run and measure his or her time again, this time taking time measurements at 10, 20, 30 and 40 meters (Remember that 0 meters will be 0 seconds). Go!

Good running! Now make two data tables. One with the data from your first 40 meter dash titled My 40 Meter Dash Data. The second will be the data from the race your fastest lab group member just ran. Title this table (Name of runner)’s 40 Meter Dash with Splits. Graph both sets of data on a piece of graph paper. Use the notes on graphing in your science journals to be sure you have all the parts of a good graph.

Now that you have a great looking set of graphs lets see if they look anything like graphs made with a graphing calculator. 

Turn on your TI-84 Plus calculator. Press ` + and select ClrAllLists. Press e. Press the S key and select EDIT. You should have a screen that looks like this: 
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Use the scroll arrows to highlight L1. Type the split times from your group’s 40 meter dash runner in L1 starting at 0.
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Use the right scroll arrow to move the curser to the L2 column and type the positions, again starting at 0.
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Now press ` !. Press 1 to select Plot 1. Use the scroll arrows to highlight On and press e. Use the scroll arrows and e key to set the screen to look like this:
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Press the @ key to set the intervals and ranges of your graph. Enter these values:
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Press %
How does the graph you made with the calculator compare with the paper graph you made?

Which of your graphs shows instantaneous speed most accurately, My 40 Meter Dash Data or (runner)’s 40 Meter Dash with Splits? Why?

Which graph represents the motion of the runner best?

What would you have to do to create a graph that showed instantaneous speed more accurately?
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