 SEQ CHAPTER \h \r 1AP CALCULUS ACTIVITY

A 20 MINUTE RIDE

As a passenger in a car and armed with your trusty timepiece, take a 20 minute ride with a responsible adult.  At the end of each minute, record your cumulative distance traveled to the nearest tenth of a mile as shown on the trip odometer.  Spend no more than half your time on the freeway and observe all traffic laws.

	Time
	0
	1
	2
	3
	4
	5
	6

	Distance
	
	
	
	
	
	
	

	Time
	7
	8
	9
	10
	11
	12
	13

	Distance
	
	
	
	
	
	
	

	Time
	14
	15
	16
	17
	18
	19
	20

	Distance
	
	
	
	
	
	
	


1.
Make a connected scatter plot of your results on the grid below. Let t (time) be the horizontal axis and s (distance) be the vertical axis.   Let each horizontal unit represent 1 min and each vertical unit represent 2 miles.
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FOLLOW-UP FOR THE TWENTY MINUTE RIDE
Fill in the table below using the values obtained and the graph of your data.

Let Δs represent the change in distance traveled.  Let Δt represent the change in elapsed time.  Calculate the velocity or speed of the car for the given interval.  Do the calculations by rows instead of by columns.

	Time period
	Δs
	Δt
	Velocity

	
	
	
	Miles per minute
	Miles per hour

	Entire 20 minutes
	
	
	
	

	First 10 minutes
	
	
	
	

	Last 10 minutes
	
	
	
	

	5th minute through 15th minute
	
	
	
	

	6th minute through 10th minute
	
	
	
	

	9th minute through 10th minute
	
	
	
	

	During the 5th minute
	
	
	
	

	During the 10th minute
	
	
	
	

	During the 16th minute
	
	
	
	

	At precisely 10 minutes.
	
	
	
	


 SEQ CHAPTER \h \r 1Teacher Followup Activity

We wish to use graphing technology to illustrate the results to our students.  This is a teacher directed activity where students participate in the discussion without taking notes.


First, we would like to look at the time-position graph.  Choose a typical data set from one student’s work.  In List 1 enter the time from 0 to 20 in each cell.  In List 2 enter the odometer reading.  Set the x-window from [-1, 21]Step 1 and the y-window from [-4, 10]Step 1.  Use the FORMAT button to GridOn.  Turn Plot 1 on using a scatterplot with Xlist: L1 and Ylist: L2 and the square plotting symbol.  The resulting plot should look like the student’s plot.  Use the TRACE button to highlight several points.  Drag you finger along the plot and ask students to raise their hand when the car was traveling quickly.  Drag again and ask hands to be raised when the car was traveling slowly.  Students should recognize that they have located locations of largest jumps and smallest jumps in the plot of the data.  Choose two adjacent points and list the coordinates.  Have the students compute the average rate of change.  Write the work on the board using the formulaADVANCE \d 17ADVANCE \u 17.   
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Guide them to see that this is really just the formula to compute the slope of line.  Point out that velocity is just an application of slope.


Next we want to plot the time-velocity graph for each minute of travel.  In the title bar of List3 Enter the Command 2nd Stat, OPS, 7: Δlist(L2).  Press ENTER and List 3 will be populated with the differences in position for each one minute interval.  However, there will only be 20 differences for 21 time values.  This can be resolved by placing the cursor in the in the first cell in List 3 and pressing 2nd INS which will pad the first cell with a zero.  Turn on Plot 2 in Scatterplot mode with Xlist: L1 and Ylist: L3.  Use the plus symbol to show the data.  Plot these points over the position points in Plot 1.  Highlight how the largest values in Plot 2 correspond  to the biggest jumps in Plot 1.  Similarly, the smallest values in Plot 2 should correspond to the smallest jumps in Plot 1.


Finally, we will plot a time-acceleration graph.  Ask students to explain acceleration (The change in velocity over time).  Use List 4 to calculate the difference in velocity for each step as was done with time-velocity.  Remember to pad the first cell with a zero.  Turn on Plot 3 and plot a scatterplot with Xlist: L1 and Ylist: L4.  Use the square symbol (The dot is too difficult to see) and plot the acceleration on top of the position and velocity graphs.  Once again, highlight the big jumps in velocity that correspond to big values of acceleration.  Notice that negative values of acceleration correspond to drops in the velocity graph.  Finally, you can point out that several negative acceleration points in a row correspond to concave downward behavior in the position graph and several positive acceleration values in a row correspond to concave upward behavior in the position graph.
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