C. Lucas

Calculus


NOTES: Introduction to the Definite Integral
How Do We Measure Distance Travelled?

Adapted from your textbook…..
Arthur Lydiard (who was he?) is training for a marathon.  His buddy Jeff (Galloway…who is he?) rides his bike behind him and clocks his pace every fifteen minutes. The data Jeff collects is in the chart below.

	Time spent running (min)
	Speed

(mph)

	0
	12

	15
	10

	30
	9

	45
	9

	60
	7


1) Assuming Arthur’s speed is always decreasing, give upper and lower estimates for the distance he ran. Show your calculations.

UPPER:

LOWER:

What is the difference between the upper and lower estimates?_________mi

2) Draw a well labeled bar chart of the upper and lower estimates (show them both on the same graph).

3) Explain how you can illustrate the difference between the upper and lower estimates (or the error) on this bar chart.

4) How can you decrease the error? (i.e. get less of a difference between upper and lower approximations?)

5) Let’s do it!

	Time spent running
	Speed

	0
	12

	
	

	15
	10

	
	

	30
	9

	
	

	45
	9

	
	

	60
	7


6)Now what is the upper estimate?_______________________________

7)Now what is the lower estimate?______________________________________

What is the difference (error)  between the estimates?_________________________

How does this compare with the difference (error) between your first set of estimates?_________________________

Explain why this is so in terms of the bar chart you made earlier.______________________________________________________________

8)Now, how often would Jeff have to measure to get an error of .01 mile?

9) How often would Jeff have to measure to get an error of .001 mile?

10) Write an expression in order to get an error of 0 mile. Use v(t) for velocity and 
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 for the length of the time interval.
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