








      Name:_________________________









      Date:_______________   Mod:_____
Reading to Be Informed:

Measuring Motion

Prediction:

What’s your idea?  If you stand at a certain position and remain in that position for 8 seconds, what do you think a graph of your position versus time will look like?  Sketch on the axes below what you think the graph will look like.
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Measuring Motion:
Motion is defined as a change in position in a certain amount of time.  Therefore, if a horse never leaves the starting gate, no motion has taken place.  To better describe the motion of objects, you need to know the distance they traveled and how long it took them to travel that distance.

In the metric system, distance, time and speed are measured in very common units.  Distance, the length between two places, is measured in units called meters (m) and kilometers (km).  (One thousand meters is equal to one kilometer.)  Time is usually measured in seconds (sec) or hours (hrs).  Finally, speed, the rate at which an object moves, is usually measured in meters per sec (m/s) or kilometers per hour (km/hr).  You are probably more familiar with the English unit of speed, miles/hour (m/hr).  
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If you know the distance the object traveled and the time it took it to travel that distance, then you can determine how fast the object moved.  The following formula is very important for calculating the motion of an object.  
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Speed = Distance
            Time

Application:  

The Rabbits’ Race:

Two rabbits, Roger and Peter, have decided to race each other to finally prove who indeed is the fastest.  They both take off at the same time from the same point and end at the same point 500 meters away.  However, Roger finishes the race two seconds after Peter.  Because the distance was equal and the time was shorter, Peter’s speed must have been _______________. 

Frustrated at his loss, Roger challenges Peter to a second race through the forest.  Peter accepts and the following day they begin at the same starting point, but this time Roger is seeking revenge.  Instead of following the same path, Roger cheats and takes a short cut that reduces the total length by 75 meters.  However, Roger and Peter cross the finish line 100 seconds later.  With this second race in mind, who was the faster rabbit, Roger or Peter?  Defend your answer using your understanding of the formula above.  Space is provided below to show any necessary calculations.    

_____________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

_____________________________________________________________________________________

Manipulation of that equation:

1.  If you knew the speed and the number of seconds traveled, how can you calculate the  

     distance traveled?  ___________________________________________________________________
     Manipulate the original formula by solving for “d”.
2.  If you knew the distance traveled and the speed, how can you calculate the time?

     __________________________________________________________________________________
     Manipulate the original formula by solving for “t”.

Prediction:

[image: image4.wmf]Position (m)

Movement

0 1  2 3  4  5  6 7   8  9 10

Time (sec)

0  1  2  3  4  5  6  7  8

Position (m)

Movement

0 1  2 3  4  5  6 7   8  9 10

Time (sec)

0  1  2  3  4  5  6  7  8

0 1  2 3  4  5  6 7   8  9 10

Time (sec)

0 1  2 3  4  5  6 7   8  9 10

Time (sec)

0  1  2  3  4  5  6  7  8

What’s your idea?  If Peter was moving at a constant speed of 1 m/sec for 8 seconds, what do you think a graph of his position versus time will look like?  Sketch on the axes below what you think the graph will look like.

Graphing Real Data:
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When an object travels at a constant speed, the speed stays the same throughout their movement.  With this in mind, the preceding plot should have a straight line on it.  But is the line horizontal, vertical, or something in between?  Use a ruler to construct a line graph on the following axes with this constant speed data.

               


      Motion
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Tortoise and the Hare:
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Objects do not always travel at a constant speed.  Take as a prime example, the story of the tortoise and the hare.  The tortoise and hare started the race at the same time, however the hare was overconfident in his speed.  As you remember, the hare actually stopped and took a nap, while the tortoise continued to move slowly but surely to the finish line.  Therefore, when an object starts and stops, you would calculate an average speed.  The graph of the tortoise and hare race would look similar to the following graph.
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Final Assessment of Measuring Motion
Using your graphing skills and your knowledge of constant and average velocity carefully graph the following speeds.  Use colored pencils to distinguish the different lines.  (Make sure to complete the key.)

Object A:  Moves with a constant velocity of 1 m/sec for 8 seconds.

Object B:  Moves with a constant velocity of 2 m/sec for 3 seconds.  Following this, the object reduces 
                   its speed to 0 m/sec for 2 seconds.  Finally, the object continues with its original constant 
                    velocity for the remaining 3 seconds.  

Object C:  Moves with a constant velocity of ½ m/sec.

       Position vs. Time of Three Objects
[image: image8.wmf]Key

Object A

Object B

Object C

Key

Object A

Object B

Object C




�





�





�





�





12





�





�





�





�





11





10





  9





  8





  7





  6





  5





  4





  3





  2





  1





  0





  0





  1





  2





  3





  4





  5





  6





  7





  8





  9





Position (m)





Time (sec)








