[bookmark: _jkctuzci6act]Warm-Up: Investigating rates

How fast do planes travel in miles per hour?



My Estimate:




What do you notice about the distribution of estimates?











Can you explain the variation in the estimates?


















[bookmark: _dz6l6ummwcfw]Activity 1: Examining flight data
Let’s examine a real flight: Below is the information from google flights for a flight between New York and LA which covers 2,475 miles.. 
[image: ]

What do you notice about how the time information is presented?









Our estimates were in miles per hour. Adjust the time value so that the units are the same.








Use the distance and time to identify the rate.






Is this estimate closer to the center of our estimates, or far from it? 






Do you believe that this value is the speed at which all planes travel? Why or why not?




Examine the list of flight times from New York to LA.. If all flights travel the same distance but take different amounts of time, what does this mean about their speeds? 









Will the speeds be completely different, or just slightly different? Why? 










Use the CODAP flight with a sample of flights from New York to Los Angeles. Create a dot plot of the rates. What do you notice? (Where is the center, what is the range, how does this compare to our original estimates?)



















[bookmark: _19etpz5nk6ws]Activity 2: How are time and speed related?

If two flights travel the same distance, but one takes more time, what do you think happens to its speed? Explain.






The time it takes to complete the 2475 mile trip from New York to LA ranges from 6 to 6.6 hours. Complete the table below to identify the speeds for each of the times to complete the trip.


	Time (hours)
	Speed (mph)

	6.0
	

	6.1
	

	6.2
	

	6.3
	

	6.4
	

	6.5
	



Compute the rate of change in speed between each row. Is it decreasing by the same amount each time?





If we were to graph the relationship of time and rate and the speeds are not changing at a constant rate, does this suggest a straight line or a curve would best represent the pattern in the data?






Go to CODAP and graph the relationship between time and speed by placing time on the x-axis and rate on the y-axis. Does the graph support your prediction?





What if we travelled on different planes instead of the typical jets that fly this route?

The slowest speed a plane can travel is 50 mph. How long would it take for this plane to complete the trip from New York to LA?





The fastest plane travels at 2,193 mph. How long would it take for this plane to complete the trip from New York to LA?





Where would these points appear on the graph?




Will the graph stay the same shape, or change shape? Why?





Add these values to the data table in CODAP and update the graph. 








The pattern we’re seeing, where increasing time decreases speed, is called an inverse relationship. We can explore this by plotting a function that fills in the gaps between the slowest plane and the fastest plane. In CODAP select the ruler icon, select Plotted Function and in the text box at the top of the graph type 2475/Hours. 

Why does the relationship change so much near the x and y axis but appears almost linear near the observations that we initially observed?






If you were to zoom out, do you predict that the function will intersect the x or y axis? Why or why not?

 





Can you explain how the function Rate = 2475/Hours supports your reasoning?






How does this relationship explain the range of speeds we observed in Activity 1?
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