Cycle Training

I am training for a cycle race, so I go for a ride every day to track my progress. I cycle along a straight, flat road all the way to a shop where I stop for ten minutes to rest. Then I cycle home again.
Yesterday I used my Smart Watch to make a note of the time to the nearest half minute after every 5km that I travelled.
Here is the data from my outward journey:
	Distance (km)
	5
	10
	15
	20

	Time (minutes)
	10.5
	21
	30.5
	40



Here is the data from my return journey:
	Distance (km)
	5
	10
	15
	20

	Time (minutes)
	10
	20.5
	31
	40



Can you draw a distance-time graph to represent this information?
Today I recorded my progress slightly differently. Every ten minutes, I got my Smart Watch to make a note of how far I had travelled.
Here is the data from my outward journey:
	Time (minutes)
	10
	20
	30
	40
	50

	Distance (km)
	3.8
	7.9
	12.1
	15.9
	20



Here is the data from my return journey (including the time when I completed my ride): 
	Time (minutes)
	10
	20
	30
	33 minutes, 20 seconds

	Distance (km)
	5.9
	12.2
	18
	20



Can you draw a distance time graph on the same set of axes to represent my second ride?
What do you notice when you compare yesterday’s journey with today’s?
Can you work out the average speed for the outward and return legs of each ride?
How do the average speeds on today’s ride compare with the average speeds yesterday?
Can you suggest any reasons why the journeys might be different?

My performance today was actually affected by the wind, which reduced my speed on the way out, but increased my speed on the way back. Explore what would happen on days when the wind is even stronger (so, for example, my average speed might be 20km per hour on the outward journey and 40km per hour on the return journey). 
How does wind affect my total journey time?
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Why do this problem?
This problem offers students an opportunity to make decisions about how to represent real life data, and invites them to characterise the key points of different journeys. The last part of the investigation leads to an important generalisation about the effects on journey time when the average speed for each leg is varied.
Possible approach
Present students with the outward and return journey data for the first day, and invite them to discuss how they might represent the data. There are some decisions to be made about how best to draw a distance-time graph, especially since the tables present time in terms of distance, but it is conventional to plot time on the x axis and distance on the y axis. You may also wish to suggest that students plot “distance from home” on the y axis so that the graph slopes up for the outward leg and then back down for the return journey, meeting the x axis to show the total journey time.
Once students have plotted the first graph, invite them to draw the graph to represent the second journey on the same set of axes. Ask students to describe the differences between the two journeys and suggest plausible explanations for the differences. Then challenge them to work out the average speed for each leg of the two journeys. Draw attention to the fact that the wind reduces the average speed by 6km per hour on one leg but increases it by 6km per hour on the return leg. Finally, students could explore what happens to the total journey time as the average speeds are affected by stronger winds.
Key questions
If I know the distance travelled and the time taken, how can I work out the average speed?
If I cycle against the wind on the way out, and with the wind on my way back, how will my overall journey time compare to the overall time that would be taken on a calm day? 
Possible support
Students could use a spreadsheet or graph plotting software to help them represent the data. Students may find it simpler to find the speed in km per hour by considering the distance that would be travelled in 60 minutes, rather than using a formula.
Possible extension
Students could create an algebraic expression for the total journey time if the average speed is (30 - v) on the outward leg and (30 + v) on the return leg. Students might go on to use their expression to explore what happens as v increases, and then construct a convincing argument to explain why the journey will always be completed more quickly on a calm day than a windy one.
