CC Coordinate Algebra
 Unit 3 – Linear and Exponential Equations
Day 32

Name: __________________________________________________________ Date: ____________________________

Walking Task

In previous mathematics courses, you studied the formula distance = rate x time, which is usually abbreviated d = r t.  If you and your family take a trip and spend 4 hours driving 200 miles, then you can substitute 200 for d, 4 for t, and solve the equation 200 = r ( 4 to find that r = 50.  Thus, we say that the average speed for the trip was 50 miles per hour.  In this task, we develop the idea of average rate of change of a function, and see that it corresponds to average speed in certain situations. 

1. To begin a class discussion of speed, Dwain and Beth want to stage a walking race down the school hallway.  After some experimentation with a stop watch, and using the fact that the flooring tiles measure 1 foot by 1 foot, they decide that the distance of the race should be 40 feet and that they will need about 10 seconds to go 40 feet at a walking pace.  They decide that the race should end in a tie, so that it will be exciting to watch, and finally they make a table showing how their positions will vary over time.   Your job is to help Dwain and Beth make sure that they know how they should walk in order to match their plans as closely as possible. 

	Time (seconds)
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Dwain’s position (feet)
	0
	4
	8
	12
	16
	20
	24
	28
	32
	36
	40

	Beth’s position (feet)
	0
	1
	3
	6
	10
	15
	20
	25
	30
	35
	40


a. Draw a graph for this data.  Should you connect the dots?  Explain.   
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b. Describe how Dwain and Beth should walk in order to match their data.

c. Someone asks, “What is Beth’s speed during the race?”  Kellee says that this question does not have a specific numeric answer.  Chris says that Beth went 40 feet in 10 seconds, so Beth’s speed is 4 feet per second.  But Kellee thinks that it would be better to say that Beth’s average speed is 4 feet per second.  Who do you agree with? Why?

d. Compute Dwain and Beth’s average speed over several time intervals (e.g., from 1 to 2 seconds; from 3 to 5 seconds).  What do you notice?  Explain the result.   

e. Trey wants to race alongside Dwain and Beth.  He wants to travel at a constant speed during the first five seconds of the race so that he will be tied with Beth after five seconds.  At what speed should he walk?  Explain how Trey’s walking can provide an interpretation of Beth’s average speed during the first five seconds.   How would a graph of Trey’s race compare to the graph of Dwain and Beth’s race?  Would Dwain always be walking at a faster rate than Beth?

In describing relationships between two variables, it is often useful to talk about the rate of change of one variable with respect to the other.  When the rate of change is not constant, we often talk about average rates of change.  If the variables are called x and y, and y is the dependent variable, then   


Average rate of change of y with respect to x =
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When y is distance and x is time, the average rate of change can be interpreted as an average speed, as we have seen above.   
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