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CAR RACING 
The graph shows the distance along a race track for 
two racing cars as they approach a bend in a race. 
Copy the table below, take readings from the graph 
and fill in the table for the first 10 seconds. 

How far does each car go in the 3rd second?  
How far does each car go in the 6th second? 

When does the red car start slowing down for the 
bend? When does it start increasing its speed as it 
comes out of the bend? 
When does the black car start slowing down for the 
bend? When does it start increasing its speed as it 
comes out of the bend? 

Describe how the distance between the cars changes. 
What is the time delay between the red car reaching 
points on the track and the black car reaching the 
same points?  

Do you think the black car catches up with the red 
car? Explain why or why not. 

Make a guess based on the graph about where the red 
car will be and fill in the table for the last two seconds.  

Pretend you are a commentator and describe what is 
happening. When are the cars slowing down and when 
are they speeding up?  

 
 

Help 
Working as a class, and talking to your partner, should help you to think about the race and to see how the graph tells 
the story of the race. 
 
Understanding is important. Ask questions. If you are not sure of anything there will be others in the class who are 
equally unsure and grateful to you for asking. 
 
If you don’t understand the reason the first time it is explained, then listen carefully the next time it is explained 
because you will probably understand it when the explanation is repeated by another learner or by the teacher. 
 
 

Extension  
What they can say about the motion for each of the five coloured graphs. 
You might like to label the axes with the time in seconds and the position in 
metres and describe the motion of 5 people wearing different coloured T-
shirts. Are they walking or running? 
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NOTES FOR TEACHERS 

 
SOLUTION 
In the 3rd second the red car goes 15 m and the black car goes 25 m. 
In the 6th second the red car goes 5 m and the black car goes 10 m 
The red car starts slowing down in the 1st second and starts speeding up in the 7th second. 
The black car starts slowing down in the 2nd second and starts speeding up in the 9th second. 
The distance between the cars is 55 mm at the start, then after each second it is 45m, then 35m, 25m, 15m, 
10m, 10m, 15m, 25m,35m, 45m and, in the 12th second, 55m. 

The time delay between the cars reaching the same point on the track is always 2 seconds so the black car 
does not catch up with the red car. It appears to catch up because the red car slows down for the bend earlier 
so the distance between them decreases. One can guess that, as they leave the bend they will both speed up 
at the same rate and distance will become what it was at the start. 
 
Diagnostic Assessment This should take about 5–10 minutes. 
1. Write the question on the board, say to the class:  

“Put up 1 finger if you think the answer is A, 2 fingers for B, 3 fingers for C and 4 fingers for D”.  
2. Notice how the learners responded. Ask a learner who gave answer A to explain why he or she gave that answer 

and DO NOT say whether it is right or wrong but simply thank the learner for giving the answer.  
3. Then do the same for answers B, C and D. Try to make sure that learners listen to these reasons and try to decide 

if their own answer was right or wrong. 
4. Ask the class again to vote for the right answer by putting up 1, 2, 3 or 4 fingers. Notice if there is a change 

and who gave right and wrong answers. It is important for learners to explain the reason for their answer 
otherwise many learners will just make a guess. 

5. If the concept is needed for the lesson to follow, explain the right answer oB. r give a remedial task.  
 
The correct answer is B. He travelled 
60 metres in one direction then 60 
metres back to the starting point, that is 
120 metres in all. 
 
A. The area under the graph of a 
velocity time graph gives distance. 
 
C. It is true that the steepness of the 
lines gives the speed but that is not the 
answer to this question. 
 
D. Perhaps students giving this answer 
are just guessing.  
 

https://diagnosticquestions.com 
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Why do this activity? 
This activity is an exercise in taking readings from a graph in a real life context and interpreting the graph. 
Learners are encouraged to draw on their own experience of travelling faster and slower and to think 
mathematically about what this means for two cars on the same road and the distance between them. 

Learning objectives  
In doing this activity students will have an opportunity to: 
• develop understanding of how to read and interpret information from a distance time graph; 
• make sense of the concepts and connections between time, distance, velocity and acceleration;  

Generic competences 
In doing this activity students will have an opportunity to: 
• think mathematically, reason logically and give explanations; 
• visualize and develop the skill of interpreting and creating visual images to represent concepts and 

situations; 
• analyse and interpret information; 
• communicate in writing, speaking and listening:  

o exchange ideas, criticise, and present information and ideas to others 
o analyze, reason and record ideas effectively. 

 
Suggestions for teaching 
Start with the Diagnostic Quiz and ask a few more questions relating to that graph. The learners need to see 
a copy of the graph and the table. This works well as a whole class lesson. Start the lesson by talking about 
motor car racing and explaining that the graph shows the distance along a race track for two racing cars as 
they approach a bend in a race. Ask the learners to work in pairs to take readings from the graph, to check 
each other’s readings, and to fill in the table. Then check that the class agree on the readings.  
This activity is about understanding the different rates of change, that if a car goes the same distance in 
equal time intervals it is going at a steady speed, if the distances decrease for the same intervals it is slowing 
down and if the distances increase it is speeding up. 
Ask each of the questions above and if a learner gives a wrong answer ask, don’t tell them they are wrong 
but ask  “Does everyone agree? Has anyone got a different answer?” In this way you will not discourage the 
learners from answering and you will help them to understand and interpret the graph.  
Invite learners to give a commentary on this part of the race.  
You might choose to ask about the speed of the cars, for example if the car is going at 30 m/sec how fast is 
that in km/h?  (Answer 108 km/h) 

 
Finally produce this diagram and ask the class to explain 
what each of the graphs shows and to explain why. You 
could draw your own graphs one by one. Use answers 
from learners to guide you, go over common errors and 
summarise what has been learned basing your 
explanations on what they say. 
One common misconception is that horizontal graphs 
(like the middle section of the red graph) show constant 
speed. But for a horizontal graph the car is stationary in 
that time and for a steady speed the graph is a straight 
line like the green graph.  
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Another misconception is that graphs like the 
orange one show ‘slowing down’ because 
they go from top left to bottom right whereas 
the real reason is that the car travels shorter 
and shorter distances in the same intervals of 
time just like the purple graph. Positive 
gradients show movement away from the 
start or  “zero point” and negative gradients 
show movement back towards the start. 
 
 
 
 
 
 
 

Key questions 
• What is the distance at the start of that second? What is the distance at the end of that second? How far 

has the car gone in that second? 
• Look at the graphs for the two cars at the start of the 3rd second – how far is the red car graph above the 

black car graph? What does that mean? 
• Look at the graphs for the two cars when they pass the point 80 metres along the track – how far are the 

graphs apart horizontally? What does that mean? Now do the same for points at different distances along 
the track. 

• Is that car going a shorter distance with each second or a longer distance? What does that tell you? Is it 
slowing down or getting faster? 
 

Follow up  
Card matching like this activity https://aiminghigh.aimssec.ac.za/years-9-12-distance-time-graphs/  
is a low tech formative assessment tool developed by the AIMSSEC 3-year FASMED Research Project, a 
collaboration with 8 European countries. Teachers observe where students have difficulties and guide them 
to find out for themselves where they were going wrong, to resolve their own difficulties and to learn from 
trial and improvement. 
 
Note: The Grades or School Years specified on the AIMING HIGH Website correspond to Grades 4 to 12 in South Africa and the 
USA, to Years 4 to 12 in the UK and up to Secondary 5 in East Africa. New material will be added for Secondary 6.  
For resources for teaching A level mathematics see https://nrich.maths.org/12339  
Note: The mathematics taught in Year 13 (UK) and Secondary 6 (East Africa) is beyond the school curriculum for Grade 12 SA. 
 Lower Primary 

 or Foundation Phase 
Age 5 to 9 

Upper Primary 
 
Age 9 to 11 

Lower Secondary  
 
Age 11 to 14 

Upper Secondary 
 
Age 15+ 

South Africa Grades R and 1 to 3 Grades 4 to 6 Grades 7 to 9 Grades 10 to 12 
USA Kindergarten and G1 to 3 Grades 4 to 6 Grades 7 to 9 Grades 10 to 12 
UK Reception and Years 1 to 3 Years 4 to 6 Years 7 to 9 Years 10 to 13 
East Africa  Nursery and Primary 1 to 3 Primary 4 to 6 Secondary 1 to 3  Secondary 4 to 6 
 


