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From acceleration to velocity to position
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Position, Velocity, and Acceleration

GOING THIS WAY:  (
1. From velocity to position:

a) A man walks 4 kilometers per hour in a straight line for three hours.  How far did he go?

b) At the end of his trip, what is his position?  What else do you need to know to answer this?

c) Without knowing anything more than is stated here, what can you say about his position during that trip?

2. From acceleration to velocity:

a) A car accelerates at a rate of +4 m/s2 for three seconds.  At the end of those three seconds, how fast is it going?  (What else do you need to know to answer this?)

b) What can you answer about the velocity of that car?

3. Working with graphs:

a) Imagine a plot of the velocity of the man (walking with a velocity of 4 km/hr for 3 hours) as a function of time.  I forgot, by how much did his position change?  How did you come up with that number?  What does that result represent on the graph of velocity as a function of time?

b) What if his velocity changed?  What if he started out walking 4 km/hr but suddenly slowed to 3 km/hr after one hour?  How would the plot of velocity as a function of time appear?  What property of the plot would (still) tell you the change in position of the man?

c) What if the velocity continuously changed?  What if he started walking with a velocity of four kilometers per hour but continuously slowed down so that his velocity was changing at a steady rate and at the end of the three hour trip he had slowed to 2 km/hr? How would the plot of velocity as a function of time appear?  What property of the plot would (still) tell you the change in position of the man?

4. Working with acceleration graphs:

a) If you have a graph of the acceleration of something as a function of time, how could you find information about the change in velocity?  (Remember, acceleration is related to velocity in exactly the same way that velocity is related to position.)

b) If you have a graph of the acceleration of something as a function of time, what extra information would you need to know about the velocity as a function of time?

c) If you have a graph of the acceleration of something as a function of time, what two extra pieces of information would you need to know about the position as a function of time?

