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Motion and Speed
OBJECTIVES:

1. Define and understand motion, distance, and displacement.

2. Define speed as a rate.

3. Define instantaneous and average speed.

4. Perform calculations involving speed, time, and distance.

5. Interpret and plot distance-time graphs.

VOCABULARY:

Reference Point

Relative Motion

Distance


Displacement


Speed



Rate



Constant Speed

Average Speed


Instantaneous Speed

Motion – occurs when an object has changed position or moved.

Reference Point – an object used to determine if motion has occurred or not.

Relative Motion – the motion of an object compared to another motion.


Distance – how far an object has moved.

Displacement – the distance and direction of an object’s change in positions from the starting point.  
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Speed - the distance an object travels per unit of time.  The rate of change in position.

Rate – any change over time.

speed (s) = distance (d) / time (t)

Constant speed – the object in motion does not slow down nor does it speed up.

Average speed – describes speed of motion when speed is changing.  It is the total distance traveled divided by the total time interval.  

Instantaneous speed – the speed at a given point in time (speedometer)

Distance-Time Graph – time is the independent variable and distance is the dependent variable.  The steeper the slope of the graph, the higher the speed of the object since the slope of the line is equal to the speed.    

Your teacher walks 4 meters East, 2 meters South, 4 meters West, and finally 2 meters North.

[image: image2.png]



Even though your teacher has walked a total distance of 12 meters, her displacement is 0 meters. During the course of her motion, she has "covered 12 meters of ground" (distance = 12 m). Yet, when she is finished walking, she is not "out of place" - i.e., there is no displacement for her motion (displacement = 0 m). 

Now consider another example. The diagram below shows the position of a cross-country skier at various times. At each of the indicated times, the skier turns around and reverses the direction of travel. In other words, the skier moves from A to B to C to D.  The skier covers a distance of 420 m (180 + 140 + 100) and has a displacement of 140 m to the right. 

[image: image3.png]100m





Now let's try a little more difficult case by considering the motion of your teacher again. She walks 4 meters East, 2 meters South, 4 meters West, and finally 2 meters North. The entire motion lasted for 24 seconds. Your teacher walked a distance of 12 meters in 24 seconds; thus, her average speed was 0.50 m/s. 

Go back to your skier diagram.  Use the diagram to determine the average speed of the skier during the three minutes she skied for. The skier has an average speed of 140 m/min (420 m/ 3 min.).
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