[image: image1.png]kW= Model boat
Home  share  View

@© = 1 i » Workpending » IET Engincering tasks » IETTASKS » Done » Batch4 » Modelboat

*r Name Date modified Type Size

File Edit View Options Tools Window Help

v ¢ | serchM. o

e

Aitems 1 item selected 128KB _ Sync sttus: @ Files can't sync. Learn more





[image: image6.jpg]I Innovators in
The Institution of Fa raday Mathematics

Engineering and Technology Education

Tomorrows Explore engineering careers at

ngmeers , www.tomorrowsengineers.org.uk







Model boat maths challenge for GCSE
Calculate the distance a model boat will travel across water

Potential GCSE content covered

· Graphs
· Pythagoras

· Vectors
In the classroom
The students can work individually or in pairs. Allow the students some time to read the task on the first slide, then show slide 2. 

The next part of the task, finding the distance downstream from the starting point and a generalised approach to such problems should be introduced with slide 2. 

Leave the students to work on the task then compare approaches and answers. A GeoGebra file has been supplied to help with the discussion.

Problem Solving
The students can tackle the problem in a number of ways. Some may choose to look at the path of the boat at 1 second intervals, possibly plotting the path on a graph, this is the way the GeoGebra file works. Others may use trigonometry to find the angle the boat travels then use this with the 30m width of the river to find the distance downstream. Using a scale drawing is another approach. 

Pythagoras or trigonometry can be used to find the displacement of the boat from its original position.

The GeoGebra file may be useful to students who wish to gather some results for the general approach or to check their answers.
Discussion Points

This activity could provide an opportunity to introduce vectors and possibly resultant force, making a connection with Physics. 

Comparing the advantages and disadvantages of various approaches would provide an opportunity for the students to consolidate their learning.

Extending the problem 
It could also be possible, with some students, to consider how to point the boat upstream, so that it ends up at the point directly opposite the start.
Answers
The distance downstream = 45m
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The displacement from the original position = [image: image3.png]302
V307 + 452



 = 54.08m (2d.p).
The students may have a variety of general approaches. 

For Example:

v= boat velocity

h= stream current

The downstream distance = (30/v)xh 

Note: That 30 in the above formula could be exchanged for (river width) if different rivers were considered.

The distance travelled by the boat = [image: image5.png]J(river width)? + (downstream distance)?




Additional Materials

GeoGebra file “Model Boats” 
Curriculum links

	England
	Northern Ireland

	> A10. Identify and interpret gradients and intercepts of linear functions graphically and algebraically

> RP 11. Use compound units such as speed, rates of pay, unit pricing, density and pressure

> GM 15. Measure line segments and angles in geometric figures, including interpreting maps and scale drawings and use of bearings

> GM20. Know the formulae for: Pythagoras’ theorem, a2 + b2 = c2, and the trigonometric ratios; apply them to find angles and lengths in right-angled triangles

> GM24. describe translations as 2D vectors


	> T2 T3(h) T4(h)  - Use Pythagoras’ theorem in 2D problems

> T5 - Discuss, plot and interpret graphs (which may be non-linear)modelling real situations

> T5 - Understand and use compound measures



	Scotland
	Wales

	> MNU 3-10a Using simple time periods, I can work out how long a journey will take, the speed travelled at or distance covered, using my knowledge of the link between time, speed and distance

> MTH 4-16a I have explored the relationships that exist between the sides, or sides and angles, in right-angled triangles and can select and use an appropriate strategy to solve related problems, interpreting my answer for the context

> MNU 4-10b I can use the link between time, speed and distance to carry out related calculations


	Using Measurement Skills

> Y10 - Use trigonometry and Pythagoras’ theorem to calculate the length of a side in a right angled triangle

Using Algebra Skills

> Y11 - Draw inferences from distance–time graphs




