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Motion ■ Section Summary

Describing and Measuring Motion
Guide for Reading
■ When is an object in motion?

■ How do you know an object's speed and velocity?

■ How can you graph motion?

An object is in motion when its distance from another object is  changing. 
Whether an object is moving or not depends on your point of view. For 
example, a woman riding on a bus is not moving in relation to the seat she 
is sitting on, but she is moving in relation to the buildings the bus passes. A 
reference point is a place or object used for comparison to determine if 
something is in motion. An object is in motion if it changes position 
relative to a reference point. You assume that the reference point is 
stationary, or not moving.

Units of measurement are used to describe an object’s motion. The 
system of measurement used by scientists all over the world is called the 
International System of Units, or in French, Système International (SI). The 
SI system is based on the number 10.

The basic SI unit of length is the meter (m). A meter is a little longer than 
a yard. To measure the length of an object smaller than a meter, scientists use 
the metric unit called the centimeter (cm). There are 100 centimeters in a 
meter. Meters and centimeters can be used to describe the distance an object 
travels.

Rate is the amount of something that occurs or changes in one unit of 
time. Speed is a type of rate. If you know the distance an object travels in a 
certain amount of time, you can calculate the speed of the object.  The 
speed of an object is the distance the object travels in one unit of time. To 
calculate the speed of an object, divide the distance the object travels by the 
amount of time it takes to travel that distance. 

When an object travels at a constant speed, its speed at any moment 
during its motion is the same as it is at every other moment. Most objects do 
not move at constant speeds. To find the average speed of an object, divide 
the total distance traveled by the total time. An object’s  instantaneous speed 
is the rate it is moving at a given instant. An object’s speed tells how fast it is 
moving, but not the direction of the motion. When you know both the 
speed and direction of an object’s motion, you know the velocity of the 
object. Speed in a given direction is called velocity.

You can show the motion of an object on a line graph in which you plot 
distance versus time. A straight line represents motion at a constant speed. 
The steepness of the line’s slope depends on the speed of the object. A 
horizontal line represents an object that is not moving at all.
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