Physics Challenge Question 3:  Solutions

Part 1:
We’re looking at plots of velocity versus time.  Acceleration tells us how much velocity changes with time.  Just like velocity is the slope of an x-t graph, acceleration is the slope of a v-t graph.

On these graphs, the slope is changing with time, but we can still see that the velocity increases at first, then flattens off, and then drops.  We can therefore conclude:

	
	Left graph
	Right graph

	a positive
	0s – 8s
	0s – 2s

	a negative
	8s – 10s
	2s – 9s


Part 2:
Yes, the acceleration is 0 when the slope of the velocity graph is zero.  This happens at 8s for the left graph, and at 2s for the right one.

Part 3:

This is the trickiest part!  If they both ran with constant velocity, we know the answer is 
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.  These graphs look a little harder, but notice that, if the velocity were constant, 
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 would just be the area under that graph:

For that case, it's easy to find the area (height 
times width, or velocity times time).  Our graphs 
are harder, but the same principle still applies:  
Displacement is the area under a v-t graph.
It’s hard to actually calculate the exact area, but the area on the right still looks bigger.  So, the runner on the rightmost graph runs farthest.

Another way to think about it is that, on average, the runner on the right has a higher velocity.  Since they both run for about 10s, he must cover more ground.
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