
Distance–time graphs
Students learn how to interpret and analyse distance–time graphs in the context of a film production company managing a location shoot across city and outback filming sites. They use gradients of graphs to represent speed and apply this understanding to track and evaluate movement of crew, equipment and vehicles during a scheduled production day.
Learning intentions
To be able to interpret distance–time graphs.
To understand how the gradients of a distance–time graph represent speed.
Success criteria
I can read values from a distance–time graph to describe a journey.
I can calculate speed using distance and time from a graph.
I can identify and interpret changes in speed using the gradient of a graph.

Outcomes
Mathematics Standard 2 outcomes
A student:
develops understanding and fluency in mathematics through exploring and connecting mathematical concepts, choosing and applying mathematical techniques to solve problems, and communicating their thinking and reasoning coherently and clearly MAO-WM-01 
solves practical problems involving ratios and rates MST-12-S2-05
Associated Mathematics Standard 1 outcomes
A student:
develops understanding and fluency in mathematics through exploring and connecting mathematical concepts, choosing and applying mathematical techniques to solve problems, and communicating their thinking and reasoning coherently and clearly MAO-WM-01 
interprets ratios and rates to solve problems in practical contexts MST-12-S1-05
Mathematics Standard 11–12 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2024.
Associated Numeracy outcomes
A student:
applies numerical reasoning and mathematical thinking to clarify, efficiently solve and communicate solutions to problems N6-1.2
determines whether an estimate or an answer is reasonable in the context of a problem, evaluates results and communicates conclusions N6-1.3
chooses and applies appropriate operations with whole numbers, familiar fractions and decimals, percentages, rates and ratios to analyse and solve everyday problems N6-2.1
chooses and applies efficient strategies to analyse and solve everyday problems involving data, graphs, tables, statistics and probability N6-2.3
chooses and applies appropriate numeracy operations and techniques to analyse and resolve everyday situations N6-2.6
Numeracy Stage 6 (CEC) Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2021.
Content
Mathematics Standard 2
Rates
Use rates to solve problems in a variety of practical contexts
Interpret and analyse distance–time graphs to solve problems related to speed, distance and time
Associated Mathematics Standard 1
Rates
Use rates to solve problems in a variety of practical contexts
Interpret and analyse distance–time graphs to solve problems related to speed, distance and time
Mathematics Standard 11–12 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2024.
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Table 1: lesson summary
	Section
	Summary of activity
	Teaching strategies
	Teaching points

	Retrieval practice
	Students use slides 4–6 of the PowerPoint Distance-time graphs to recall and apply calculations for speed, distance and time, including interpreting units and converting units of measurement where required. 
	Mini whiteboards
	Emphasise the relationship between speed, distance and time. Reinforce the importance of using consistent units and identifying total distance or total time correctly.

	Activating prior knowledge
	Students use slide 8 to describe and calculate the gradients of straight lines. They then reinterpret the axes as time and distance to connect gradient with speed and consider positive, zero and negative gradients in context.
	Think-Pair-Share
	The aim is to develop understanding that the gradient of a distance–time graph represents speed, and that only positive time and distance values are meaningful in this context.

	Connecting learning
	Students use slide 10 to interpret a production truck’s distance–time graph and determine its speed, then complete Appendix A by comparing journeys and calculating gradients. Using slide 11, students create and refine a distance–time graph that meets travel and rest requirements. They then write a matching story and review responses through a gallery walk.
	Think-Pair-Share
Visibly random groups of 3
Gallery walk
	Reinforce that the magnitude and sign of the gradient describe the truck’s speed and direction of travel. Emphasise that steeper sections represent faster speed, horizontal sections represent stationary periods and downward-sloping sections represent movement towards the starting point.

	Releasing responsibility
	Students use Appendix B to compare a possible delivery journey with their own graph, calculate the gradient for each section and annotate the sample response. Students create notes to their future forgetful self to explain the sign and magnitude of gradients, horizontal sections and the use of non-negative time and distance values.
	Notes to future forgetful selves
	Emphasise the connection between each section of the graph and the journey context. Reinforce that positive, zero and negative gradients represent increasing, constant and decreasing distance from the studio, and that greater gradient magnitude represents faster speed.

	Independent practice
	Students complete Appendix C, using the ‘Approaching questions scaffold’ on slide 11 to support their response. They then compare graphs and responses with a partner, checking that the outward journey, stationary section and return journey are represented accurately.
	
	The focus is on independently applying understanding of distance–time graphs to represent and interpret a journey in context.
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Activity structure
Please use the associated PowerPoint Distance–time graphs to display images in this lesson.
Retrieval practice
Display slide 4 of the PowerPoint and ask students to recall how the distance travelled can be calculated. Prompt students to consider what information they would need to know about a vehicle’s journey.
Animate slide 4 to show the formula for calculating speed. Ask students:
How do the units (km/h) help us remember how to calculate speed?
If we know distance and speed, how could we calculate time?
Draw attention to the units used for speed, such as km/h. The rate can help students recall the calculation because kilometres per hour means the number of kilometres travelled in one hour, which connects to distance divided by time.
Guide students to recognise:

Students calculated speed, distance and time (with changes of units of measurement as required) in the Year 11 Formulas and equations outcome MST-11-01.
Display slide 5 for retrieval practice on finding speed, distance and time using the formula. Students work in pairs to complete questions 1 and 2 on mini whiteboards (bit.ly/miniwhiteboards).
Ask pairs to simultaneously show their answers. Where answers differ, prompt students to compare methods with a neighbouring pair and identify possible mistakes or misunderstandings. Animate the solutions on slide 5.
Display slide 6 and repeat the process for questions 3 and 4.
When students compare solutions, prompt them to check whether they chose the correct calculation, used consistent units and identified the total distance or total time correctly. Use any differences in answers to discuss common errors, such as using 30 minutes instead of 0.5 hours, or forgetting to multiply 10 laps by 6 km in question 4.
Activating prior knowledge
1. Display slide 8 and using a Think-Pair-Share (bit.ly/thinkpairsharestrategy), ask students to describe and calculate the gradient of each line. Encourage students to discuss how each gradient differs from the others. Some suggested prompts may include:
What features of a straight line indicate that it has a positive or negative gradient?
How does the value of the gradient relate to the steepness of the line?
Reinforce with students:
· how to recognise whether a straight line has a positive or negative gradient
· the steeper the line, the greater the magnitude of its gradient
· a gradient of zero represents a horizontal line. 
Animate the slide to reveal the calculations for each line, allowing students to check their understanding of how the gradient is calculated using .
Still displaying slide 8, ask students to imagine that the horizontal axis represents time and the vertical axis represents distance. Ask students to consider how this changes the meaning of the graphs. Some suggested prompts may include:
What would the gradient represent if the axes showed distance and time?
Would all 4 quadrants be meaningful? Why or why not?
How could a graph have a negative gradient while the distance values remain positive?
Guide students to recognise that when the axes represent distance and time, the rise represents the change in distance and the run represents the change in time. Explicitly connect the calculation of gradient using rise divided by run to the calculation of speed using distance divided by time. Students should recognise that the magnitude of the gradient represents speed. Time and distance values cannot be negative, but a negative gradient is possible because it shows that the distance from the starting point is decreasing.
Connecting learning
1. Read the following scenario to students.
A production truck leaves a city studio and begins a scheduled transfer of film equipment to a remote outback filming location.
1. Display slide 10, showing a distance–time graph representing the production truck’s journey. Explain that the graph shows the distance of the truck from the city studio over time, but do not tell students the speed of the truck.
1. In a Think-Pair-Share (bit.ly/thinkpairsharestrategy), ask students to use the graph to answer the questions on the slide. Students should identify what each axis represents, determine the speed of the truck and consider how the graph shows this information.
Students learned about distance–time graphs in the Stage 4 Ratio and rates outcome 
MA4-RAT-C-01. Students may also have looked at distance–time graphs in the Stage 5 Variation and rates of change B (Path) outcome MA5-RAT-P-02.
During the share phase, invite pairs to explain how they determined the truck's speed from the graph and justify the points they selected to calculate the gradient. Reinforce that the magnitude of the gradient represents the truck's speed.
Distribute Appendix A ‘Interpreting changes in distance–time graphs’. Explain that each graph represents a different version of the production truck’s journey.
Ask students to work in pairs to complete the table by describing how each journey has changed compared with the previous graph and calculating the gradient of each line.
As students work, remind them that each change in the graph should be explained using the context of the journey. Encourage students to refer to speed, distance from the studio, time taken, direction of travel or whether the truck is stationary. Where possible, prompt students to link their description to a feature of the graph, such as the steepness of the line, the starting point, a horizontal section or a line sloping down.
Facilitate a class discussion to share responses from Appendix A. Select graphs that highlight key features, such as steepness, starting point, horizontal sections and lines with a negative gradient. Encourage students to justify their responses using the graph and the context. Some suggested prompts could include:
What changed in this graph compared with the previous graph?
What does the gradient tell us in the context of the journey?
Which graph was the most difficult to interpret? Why?
Use the discussion to draw out that the gradient of a distance–time graph represents how quickly the distance changes over time. Students should connect a steeper line with a faster speed, a horizontal line with being stationary and a downward sloping line with returning towards the starting point.
Display slide 11, showing the following scenario:
The production truck driver needs to travel 600 km to deliver staging equipment to the filming location. The truck can travel at a maximum speed of 80 km/h.
In a Think-Pair-Share, ask students to calculate how long it would take the truck to reach the filming location and then share their responses with the class.
Animate slide 11 to show the mandated rest breaks for truck drivers.
By working in visibly random groups of 3 (bit.ly/visiblegroups), ask students to create a distance–time graph for a possible journey that meets the requirements. Students could draw their graph on A3 grid paper in plastic sleeves so they can adjust and refine their graph as they test different ideas.
The graph must show the truck travelling no faster than 80 km/h, include the mandatory rest breaks and arrive at the filming location within 11 hours. Students may create different valid graphs. Encourage students to check that:
· the steepness of each travelling section does not represent a speed greater than 80 km/h
· horizontal sections represent rest breaks
· the final point shows the truck reaching 600 km within 11 hours.
Have students write a short story to match their graph. The story should describe what is happening in each section of the journey, including when the truck is moving, when it is stopped, how far it has travelled and how the speed changes.
Students could write their story around the graph, on a neighbouring whiteboard, or as a short paragraph underneath.
Ask students to complete a gallery walk (bit.ly/DLSgallerywalk) to review the different graphs created. Prompt them to focus on whether each graph meets the journey requirements and whether the written story matches the graph.
Consider having one group member stay with the graph to explain the journey and answer questions while the other students review other groups’ graphs.
Releasing responsibility
1. Distribute Appendix B ‘Sample response’ to each student. Explain that Appendix B shows one possible response to the delivery journey, with an additional section showing the truck returning to the city studio after the driver has rested overnight.
1. Facilitate a class discussion to unpack the sample response. Prompt students to compare the sample to their own graph and identify how the different sections of the journey are represented. Some suggested prompts could include:
What features of the sample graph are similar to or different from your group’s graph? What does this tell us about the journey?
How do the gradients show when the truck changes speed, stops or returns towards the studio?
Why are the negative values not needed on either axis, even though the return sections have a negative gradient?
What would happen to the graph if the truck travelled past the city studio?
Have students calculate the gradient for each section of the sample response, showing their working on their copy of Appendix B.
Students are to annotate Appendix B to create notes to their future forgetful self (bit.ly/notestofutureself). Students should add notes to explain how to calculate the gradient, how the sign and magnitude of the gradient describe the journey, what horizontal sections represent, and why negative values are not required on the time or distance axes.
Use the sample response to formalise the connection between the features of the graph and the journey. Guide students to record that a positive gradient shows the distance from the studio increasing, a zero gradient shows the truck is stationary and a negative gradient shows the distance from the studio decreasing. A greater gradient magnitude represents a faster speed. Because the axes represent time and distance from the studio, both use non-negative values. If the truck travelled past the studio, its distance would reach zero and then begin increasing again rather than becoming negative. 
Independent practice
1. Distribute Appendix C ‘Distance–time graph application’ for each student to complete. Encourage students to use the ‘Approaching questions scaffold’ on slide 13 to support their thinking and to check that their response addresses each part of the question.
Have students compare their graph and responses with a partner. Prompt students to check whether their graph shows the same key features, including the outward journey, the stationary section and the return journey.


Assessment and differentiation
Suggested opportunities for differentiation
Activating prior knowledge
Provide a gradient scaffold that labels ‘rise, run and ’, before asking students to compare the sign and magnitude of the gradients on slide 8. 
Provide sentence stems such as:
The gradient is positive/negative/zero because …
This line is steeper than ___, so …
If the axes represent distance and time, the gradient represents …
Extend students by asking them to explain how a distance–time graph can have a negative gradient while both axes contain only positive values.
Connecting learning 
Support students to determine the truck’s speed by identifying 2 convenient points, recording the change in distance and time, and substituting these values into the gradient calculation. 
Provide guiding prompts for Appendix A, such as:
‘Has the starting distance changed?’
‘Is the line steeper?’
‘Is the truck stationary?’
‘Is its distance from the studio increasing or decreasing?’
Provide a checklist for the group graph task, including speed no greater than 80 km/h, mandatory rest breaks, final distance of 600 km and total time within 11 hours.
Extend students by asking them to create more than one valid distance–time graph and compare how the travel time, rest time and speed change.
Releasing responsibility
Support students by labelling key points on Appendix B before calculating gradients for each section.
Provide annotation prompts such as: 
‘The sign of the gradient shows …’
‘The magnitude of the gradient shows …’
‘A horizontal section represents …’
‘Negative axis values are not required because …’
Extend students by asking them to predict and sketch how the graph would continue if the truck travelled past the city studio, explaining why the distance value would not become negative.
Independent practice
Support students by prompting them to identify the key stages of the journey before graphing, such as the outward journey, stationary section and return journey. Students could underline or highlight these sections in the written description, then plot the key points on the graph before joining them.
Allow students to compare graphs with a partner using prompts such as, ‘Where is the truck stopped?’ and ‘How does the graph show the return journey?’
Extend students by asking them to describe an alternative journey that would produce a different valid distance–time graph. Students change one feature of the journey, such as the speed of the outward journey, the length of the stationary section or the speed of the return journey, then explain how this change would affect the graph.
Mathematics Standard 1 adjustments and considerations
The syllabus content for both Mathematics Standard 2 and Mathematics Standard 1 is the same in this lesson. The lesson can be completed as is and adjustments made if necessary.


Suggested opportunities for assessment
Activating prior knowledge
Observe responses during Think–Pair–Share to assess whether students can identify positive, negative and zero gradients and compare their magnitudes using line steepness. 
Review gradient calculations to assess whether students correctly determine rise and run from 2 points on a straight line. 
Ask, ‘What would the gradient represent if the axes showed distance and time?’ Listen for students connecting change in distance divided by change in time with speed. 
Ask students to explain why a negative gradient is possible without using negative distance or time values. Listen for reference to decreasing distance from the starting point.
Connecting learning
Review student responses in Appendix A to assess whether they can interpret steepness, horizontal sections, starting points and downward sloping sections in context.
Observe pair and group discussions to assess whether students can use speed, distance, time, direction of travel and stationary periods to describe a journey.
Use the gallery walk to assess whether students can evaluate if a graph meets the journey requirements and whether the story matches the graph.
Releasing responsibility
Review students’ gradient calculations on Appendix B to assess whether they can correctly calculate and interpret the gradient of each section.
Observe student annotations to assess whether they can explain what the gradient represents in a distance–time graph.
Ask students to identify when the truck is travelling fastest and justify their response using the steepness of the graph or calculated gradients.
Listen for students connecting zero gradient to the truck being stationary and negative gradient to returning towards the studio.
Independent practice
Ask students to explain one section of their graph to assess whether they can connect the graph to the context of the journey.
Use partner comparisons to assess whether students can identify and correct errors in their graph or written response.

[bookmark: _Appendix_A]Appendix A
Interpreting changes in distance–time graphs
Each graph shows a different version of the production truck’s journey. For each graph, describe what has changed and calculate the gradient.
	Graph
	Describe how the journey changes compared to graph 1
	Calculate the gradient and explain what this means in context

	[image: A distance–time graph shows a straight red line increasing steadily from 0 kilometres at 0 hours to 600 kilometres at 10 hours. The constant gradient shows the object is travelling away from the studio at a steady speed of 60 kilometres per hour.]
	No response required.
	

	[image: A distance–time graph shows a straight red line rising from 0 kilometres at 0 hours to 1000 kilometres at 10 hours. The constant gradient indicates the object is travelling away from the studio at a steady speed of 100 kilometres per hour.]
	
	

	[image: A distance–time graph shows a straight red line increasing from 100 kilometres at 0 hours to 700 kilometres at 10 hours. The constant gradient shows the object is travelling away from the studio at a steady speed of 60 kilometres per hour, starting 100 kilometres from the studio.]
	
	

	[image: A distance–time graph shows a horizontal red line at 300 kilometres from 0 to 10 hours. The constant distance indicates the object is stationary, remaining 300 kilometres from the studio for the full 10 hours.]
	
	

	[image: A distance–time graph shows a straight red line decreasing from 800 kilometres at 0 hours to 0 kilometres at 10 hours. The constant negative gradient indicates the object is travelling towards the studio at a steady speed of 80 kilometres per hour.]
	
	

	[image: A distance–time graph shows a red line increasing from 0 kilometres at 0 hours to 240 kilometres at 4 hours, then remaining horizontal at 240 kilometres from 4 to 5 hours. The line then increases again to about 540 kilometres at 10 hours, indicating the object travels away from the studio, stops for 1 hour, and then continues travelling away at the same steady speed.]
	
	




[bookmark: _Appendix_B]Appendix B
Sample response
[image: A distance–time graph showing the truck travelling away from the studio in stages, starting at 0 kilometres, reaching 320 kilometres at 4 hours, 420 kilometres at 7 hours and 600 kilometres by about 10.5 hours. The truck remains stopped at 600 kilometres until 18 hours, then travels back towards the studio, briefly stopping at 300 kilometres around 22 hours before returning to 0 kilometres by about 26.5 hours.]
Sample written story
The production truck leaves the city studio and travels for 4 hours. By this time, it is 320 km from the studio.
The driver then stops for a 30-minute rest break. During this time, the truck remains 320 km from the studio.
After the break, the truck continues travelling through a slower section of road due to roadworks for 2.5 hours. By 7 hours, the truck is 420 km from the studio.
The driver then takes a second 30-minute rest break. The truck remains stationary until 7.5 hours.
The truck then continues travelling for 3 hours at a faster speed and reaches the filming location, 600 km from the studio, after 10.5 hours.
After the staging equipment has been delivered, the driver rests overnight at the filming location. During this time, the truck remains 600 km from the studio.
The next day, the truck begins the return journey to the city studio. The truck travels towards the studio for 4 hours, reducing its distance from the studio to 300 km.
The driver then takes a 30-minute rest break. During this time, the truck remains 300 km from the studio.
After the break, the truck continues travelling towards the studio and arrives back at the city studio after 26.5 hours in total. At this point, the truck is 0 km from the studio.

[bookmark: _Appendix_C]Appendix C
Distance–time graph application
As part of a scheduled film shoot, a production truck travels from a city studio to a filming location and returns to the studio.
A partially completed distance–time graph is provided.
The journey is recorded as follows:
The truck departs the city studio. 
After 1.5 hours, it is 120 km from the studio and has arrived at the filming location.
The truck remains stationary for 45 minutes while filming equipment is unloaded and set up.
The truck then begins to return to the studio travelling at an average speed of 90 km/h, stopping for a 30-minute rest break after 1 hour.
After the rest break, the truck continues back to the city studio, arriving 4 hours and 15 minutes after it initially left the city studio.
1. Complete the distance–time graph representing the entire journey of the truck.
[image: A coordinate‑plane line graph shows Time (hours) on the horizontal axis from 0 to 5, and Distance from studio (km) on the vertical axis from 0 to 130. A single straight line begins at the origin, point (0, 0), and rises steadily upward to meet approximately (1.5, 120). The line is straight with no bends, indicating a constant rate of travel away from the studio. No additional markings, labels, or data points appear on the graph.]
Determine the speed of the truck during:
the outward journey from the city studio to the filming location
	


the return journey following their rest break.
	


Compare the 3 different speeds that the truck travels throughout its journey. 
In your comparison, you must refer to features of the graph, not just calculations.
	


A second production truck completes the same trip. This time, some equipment needs to be returned to the city studio sooner so it can be used for another section of the film shoot. 
Explain how the shape of the distance–time graph would be different to the original truck journey. In your response, refer to both the gradient and total travel time. 
	



Sample solutions
Appendix A – interpreting changes in distance–time graphs
	Graph
	Describe how the journey changes compared to graph 1
	Calculate the gradient and explain what this means in context

	[image: A distance–time graph shows a straight line increasing steadily from 0 kilometres at 0 hours to 600 kilometres at 10 hours. The constant gradient shows the object is travelling away from the studio at a steady speed of 60 kilometres per hour.]
	No response required.
	Rise 
Run 
Gradient = 
The truck is travelling away from the studio at 60 km/h.

	[image: A distance–time graph shows a straight line rising from 0 kilometres at 0 hours to 1000 kilometres at 10 hours. The constant gradient indicates the object is travelling away from the studio at a steady speed of 100 kilometres per hour.]
	The truck travels further in the same amount of time. The graph is steeper than graph 1, so the truck is travelling faster.
	Rise 
Run 
Gradient = 
The truck is travelling away from the studio at 100 km/h.

	[image: A distance–time graph shows a straight red line increasing from 100 kilometres at 0 hours to 700 kilometres at 10 hours. The constant gradient shows the object is travelling away from the studio at a steady speed of 60 kilometres per hour, starting 100 kilometres from the studio.]
	The truck starts 100 km from the studio instead of starting at the studio. The line has the same steepness as Graph 1, so the truck is travelling away from the studio at the same speed as Graph 1, 60 km/h.
	Rise 

Run
Gradient 
The truck is travelling away from the studio at 60km/h.

	[image: A distance–time graph shows a horizontal red line at 300 kilometres from 0 to 10 hours. The constant distance indicates the object is stationary, remaining 300 kilometres from the studio for the full 10 hours.]
	The truck stays the same distance from the studio for the whole time. It is not moving.
	Rise 

Run 
Gradient The truck is stationary because its distance from the studio does not change.

	[image: A distance–time graph shows a straight red line decreasing from 800 kilometres at 0 hours to 0 kilometres at 10 hours. The constant negative gradient indicates the object is travelling towards the studio at a steady speed of 80 kilometres per hour.]
	The truck’s distance from the studio decreases over time. This means the truck is returning to the studio.
	Rise  
Run

Gradient 
The truck is travelling towards the studio at 80 km/h. The negative gradient shows the distance from the studio is decreasing.

	[image: A distance–time graph shows a red line increasing from 0 kilometres at 0 hours to 240 kilometres at 4 hours, then remaining horizontal at 240 kilometres from 4 to 5 hours. The line then increases again to about 540 kilometres at 10 hours, indicating the object travels away from the studio, stops for 1 hour, and then continues travelling away at the same steady speed.]
	Unlike the previous graph, the truck travels away from the studio, stops for a short rest, then continues travelling away from the studio. The horizontal section shows the truck is stationary because its distance from the studio does not change during that time.
	First section rise 

First section run 
First section gradient = 
The truck travels at 60 km/h.
Middle section gradient 
The truck is stationary for 1 hour.
Last section rise 

Last section run 

Final section gradient 
The truck is travelling at 60 km/h again.



Appendix B – sample response
	Section
	Gradient
	Meaning

	0 to 4 hours
	Rise = 320 km
Run = 4 hours
Gradient 

	The truck travels away from the studio at 80 km/h.

	4 to 4.5 hours
	Gradient = 0
	The truck is stationary for 30 minutes.

	4.5 to 7 hours
	Rise = 100 km
Run = 2.5 hours
Gradient 

	The truck travels away from the studio at 40 km/h through a slower section of road.

	7 to 7.5 hours
	Gradient = 0
	The truck is stationary for 30 minutes.

	7.5 to 10.5 hours
	Rise = 180km
Run = 3hours
Gradient 

	The truck travels away from the studio at 60 km/h and reaches the filming location.

	10.5 to 18 hours
	Gradient = 0
	The truck remains stationary overnight at the filming location.

	18 to 22 hours
	Rise = −300 km
Run = 4 hours

Gradient 
	The truck returns towards the studio at 75 km/h, represented by a negative gradient. 

	22 to 22.5 hours
	Gradient = 0
	The truck is stationary for 30 minutes during the return journey.

	22.5 to 26.5 hours
	Rise = −300 km
Run = 4 hours
 
Gradient 
	The truck continues returning towards the studio at 75 km/h and arrives back at the city studio.




Appendix C – distance–time graph application
1. 
[image: A line graph shows Time (hours) on the horizontal axis from 0 to 5 and Distance from studio (km) on the vertical axis from 0 to 130. The plotted line begins at (0, 0) and rises steadily to (1.5, 120). It stays flat at 120 km from 1.5 to 2.5 hours, indicating no movement. The line then drops sharply to (3, 30), remains flat at 30 km until about 3.8 hours, and finally slopes downward to return to (4.5, 0). ]

1. Distance = 120 km, time = 1.5 hours.

Distance = 30 km, time = 0.5 hours.



The truck travels fastest during the first part of the return journey at , followed by the outward journey at . After the rest break, it travels slowest at . On the graph, the section is the least steep, which supports that it is the slowest. The and sections have similar steepness, so the calculations are needed to determine which is faster. The downward-sloping sections show the truck is travelling back towards the studio.
Overall, a steeper gradient represents a faster speed, and a flatter gradient represents a slower speed.
The second truck must complete the same trip in less time, so the shape of the distance–time graph would change.
The return journey would have a steeper downward gradient because the truck is travelling back to the city studio faster. A steeper negative slope on the graph represents a higher speed in the return direction.
The total travel time would also decrease, so the graph would finish earlier than 4 hours and 15 minutes.
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