
 

 

 

GRAPHS OF MOTION            02 SEPTEMBER 2014 

 
Lesson Description 

In this lesson we: 

 Examine graphs of motion. 

 Use gradient and the area under the graph to determine information on an object’s motion. 

 Solve motion problems. 

 
Summary 

Motion 

The motion of an object can be described using graphs. 

There are three types of motion graphs – check the labels on the axes. 

 Position vs time 

 Speed or velocity vs time 

 Acceleration vs time 

Uniform motion – an object travelling at a constant speed 

 

 

 

 



 

 

 

 

 

Motion with constant acceleration – going faster and faster 

 

 

 

 

 

 

 

You will also often be required to draw graphs based on a description of the motion in words or from a 
diagram. 



 

 

 

Useful Definitions 

Average velocity  

Is the displacement divided by the time taken: 

    
   

  
 

Acceleration  

    
   

  
 

Using graphs of motion: 

Gradient: 

Gradient refers to the slope of the graph 

          
              

                
 

The gradient of a position - time graph gives the velocity. 

          
              

                
 

          
  

  
 

    
   

  
 

The gradient of a velocity - time graph gives the acceleration. 

          
              

                
 

          
  

  
 

    
   

  
 

Area under the graph: 

                     

The area under a velocity - time graph gives the displacement. 

The area under an acceleration - time graph gives the velocity. 

  



 

 

 

 
Test Yourself 

Question 1 

Match the information in COLUMN A with an item in COLUMN B by writing only the letter (A - I) next 
to the question number (1.1 - 1.5).  

 Column A  Column B 

1.1 Displacement A Acceleration 

1.2 Velocity B Displacement over time 

1.3 Speed C A change in velocity over time 

1.4 Distance D Displacement 

1.5 Acceleration E Change in position from starting point to 
ending point in a straight line 

1.6 The area under and acceleration – time 
graph 

F Distance over time 

1.7 The gradient of a velocity – time graph G Total path travelled 

1.8 The area under a velocity – time graph H Velocity 

Question 2 

Sipho cycles to school along a straight road. He accelerates from rest with a constant acceleration. 
The position vs time graph that best represents his motion is: 

A B C D 

   

None of the above 

Question 3 

A characteristic property of motion at constant acceleration is that the … 

A  change in position per unit time is constant 

B  change in velocity per unit time is constant. 

C  velocity remains constant for the duration of the motion. 

D  change in position remains constant for the duration of the motion. 

  



 

 

 

 
Improve your Skills 

Question 1 

(Adapted from DBE Grade 10 Exemplar 2006) 

Car racing is very popular in South Africa. Many young people want to test the speed of their cars and 
meet regularly at racetracks.  

An oval racetrack has a lap distance of 2 000 m. The car has to complete 5 laps.  

 

a. What distance will the car have covered at the end of 5 laps?  
b. What will the displacement of the car be from the starting point after completing 5 laps? 

In one of the races a car has a running start. The timekeeper starts the stopwatch as the car passes 
the starting point. The results are shown in the table below.  

Number of laps Distance covered (m) Time (s) 

1 2000 55 

2 4000 110 

3 6000 165 

4 8000 275 

5 10 000 385 

c. Use the data to draw a distance vs time graph for the motion of the car for the 5 laps. 
Provide a suitable heading for your graph. Join your points with a straight line. 



 

 

 

 
 

d. Use your graph to determine how long the car took to complete 2,2 laps. Indicate on your 
graph how you obtained this value.  

e. Calculate the speed of the car during the first 100 s. 
f. Draw a sketch graph of the speed of the car vs time for the 5 laps. 

 
Links 

 www.everythingscience.co.za 

http://www.everythingscience.co.za/

