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8 Exploring Creation With Physics 

EXAMPLE 1.1 

Α child is 5.0 meters away from a wall and rolls a ball towards it. 
The ball hits the wall and bounces back, rolling 3.3 meters before 
coming to a halt. What is the total distance covered by the ball? 
What is the ball's displacement ? 

The total distance is easy to calculate. The ball rolled 5.0 
meters to reach the wall and 3 .3 meters in the other direction after 
bouncing back. The total distance is calculated as follows: 

Total distance = 5.0 meters + 3.3 meters = 8.3 meters 

Illιιstr·atίon by Megan Whίtaka 

5.0 meters 
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Calculating the displacement is a bit more difficult, however. Το do this, we must first define 
directions. Ι will say that motion from the child to the wall represents positive displacement while 
motion from the wall to the child is negative displacement. Thus, the ball first had a displacement of 
+5.0 meters and then a displacement of -3.3 meters. The total displacement, then, is:

Total displacement = 5.0 meters + -3.3 meters = 1.7 meters 

The displacement is positive, so the ball is 1. 7 meters away from the child, in the direction of the wall. 

Alternatively, Ι could have said that motion from the child towards the wall represented 
negatίve displacement. Ιη that case, the ball would have had a -5.0 meters displacement followed by a 
+ 3 .3 meters displacement. This would indicate a total displacement of -1. 7 meters. Υ ου might think
that this is a different answer than the one Ι got previously, because this one is negative. Remember,
however, what negative displacement means in this case. It means displacement/rom the chίld
towards the wall. Thus, my answer is still 1. 7 meters away from the child, in the direction of the wall.
As long as you stay consistent, then, your answer will be the same regardless of which direction you
say is positive and which is negative. The tήck is to give your answer in relation to the initial position,
not with just a positive or negative sign.

ONYOUROWN 

1.1 Αη ant starts at his anthill and walks 15 .2 cm to a crust of bread. He takes the bread, turns around, 
and walks back towards his anthill. He stops after he has traveled 3.8 cm and eats part of the crust of 
bread. What is the total distance he has traveled up to that point? What is the total displacement? 

Speed and Velocity 

Now that you have some idea of what displacement is, you can begin to learn about velocity. 

Velocity - The time rate of change of an object' s position 

This definition may sound a bit strange, but it is really easy to understand. Velocity simply tells us 
how quickly an object's position is changing. That's what "time rate of change" means. Ιη order to 
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