2b2 Speed

page 10

SPEED   
Here is a quick lesson in critical thinking.  First, answer question #1 as quickly as possible.  Answer it to yourself so that your answer does not influence the answer of those around you, but don’t spend too much time thinking about it.  Just write down your answer.

1. Let’s say you have walked a mile at a speed of six miles per hour.  How fast do you have to jog a second mile in order to average nine miles per hour over two miles?

2. What do we mean by the speed of something?  Humor your teacher.  Write down a mathematical definition of speed.

3. So let’s say some man really did average nine miles an hour over two miles.  Using your definition from question #2, how long did it take the man to travel two miles?  (Think!  He traveled two miles and he averaged nine miles an hour.  How long did it take?)

4. If the man really did travel the first mile at six miles an hour, how long did it take him to travel the first mile?  

5. How long did he have left to travel the second mile?  (This is just a subtraction problem.)

6. If someone really does travel one mile in the amount of time it took our imaginary man to travel the second mile (see part five), what was their average speed for that mile?

7. So now we know.  If somebody traveled the first mile of a two mile trip at a speed of six miles per hour, the answer from part 6 tells us how fast they had to travel the second mile in order to average nine miles an hour.    Check your answer with your classmates!

8. Does your answer from part 6 agree with your answer from question #1?  If not, when you obtained your incorrect answer to question #1, what did you assume that you knew without really knowing it?

9. When we calculate “average speed” are we averaging over distance or over time?  Which did you try to do in part 1?  Which did you do in part 6 (to produce the correct answer)?


SPEED:  THE ANSWERS   

Let’s say you have walked a mile at a speed of six miles per hour.  How fast do you have to jog a second mile in order to average nine miles per hour over two miles?

Most people say twelve miles per hour since the average of the number twelve and the number six is certainly nine.  The question is, can you always average two physical quantities like speeds the same way you can average two numbers?
What do we mean by the speed of something?  Humor your teacher.  Write down a mathematical definition of speed.

Speed =(distance traveled)/(time taken)
So let’s say some man really did average nine miles an hour over two miles.  Using your definition from question #2, how long did it take the man to travel two miles?




If the man really did travel the first mile at six miles an hour, how long did it take him to travel the first mile?  How long did he have left to travel the second mile?

The first mile took a sixth of an hour which is ten minutes.  

The man only had 3.33 minutes to travel the second mile!
If someone really does travel one mile in the amount of time it took our imaginary man to travel the second mile, what was their average speed for that mile?




So now we know.  If somebody traveled the first mile of a two mile trip at a speed of six miles per hour, the answer from part 5 tells us how fast they had to travel the second mile in order to average nine miles an hour.  Does this answer agree with your answer from question #1?  If not, when you obtained your incorrect answer to question #1, what did you assume that you knew without really knowing it?

Most people assume that they can average two speeds the same way that they average two numbers but this doesn’t work.  An extreme example might make the point more clear.  Imagine that you need to get somewhere that is one mile away and you need to get there in one minute.  This means that you need to average 60 miles per hour.  If you travel the first half mile at 30 miles an hour, can you make up the lost time by traveling the second half mile at 90 miles an hour.  NO!  If you traveled the first half mile at 30 miles per hour then you have already used up all of the one minute that you had to get to your destination.  You are already late and you can’t make up the time you have lost.

The moral of this story is that you need to train yourself to think critically.  Ask yourself not just what you know but also how you know it.  You knew that average speed was distance traveled divided by time taken because that is the definition.  You may have thought that you knew the average speed would be the average of the two speeds, but if you stopped to ask yourself how you knew that, you may have had trouble coming up with an answer! 
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