Tyne Bridge

Teacher's Notes


Bridges – Mathematical Bridge, Cambridge.

Teacher's Notes

Aims

Students work through calculations to better understand the geometry of the Tyne Bridge in Newcastle. This involves finding a quadratic equation and using this to find the dimensions of the bridge

Curriculum

Relevant Topics within maths syllabus:  

· Number and Algebra: real numbers; standard form; surds; direct and inverse proportion; upper and lower bounds; linear, quadratic and other equations; graphs of exponential and trigonometric functions.

· Consideration of how algebra can be used to model real-life situations and solve problems;

· Engagement in practical and experimental work.

Preparation

Photocopy Student Worksheets and abutment templates.

Equipment 

Lightweight Cardboard

Rulers

Graph Paper

Butterfly Pins

Scissors

Glue (e.g pritt stick)

Worksheet Photocopies

Powerpoint

Timing

Presentation ~10mins, including ~5mins for answering worksheet questions 1 and 2.

Worksheets ~15-20mins

Model Building ~25-30 minutes.

Guidance

The first 2 questions appear in the introductory presentation. It is suggested that the students be given time to work through these exercises during the presentation and the answers discussed afterwards to ensure all students understand the method behind the answer as well as knowing the equations to complete the rest of the worksheets. If it is judged that these questions are too challenging, the answers may be revealed in the presentation without requiring students to work through them.

Check the students' calculations before they start making the models to ensure no time is wasted cutting members to the wrong size. 

Group work is important to complete the models in the alloted time. If students are struggling, suggest that each student in the group be responsible for a certain aspect (e.g measuring, cutting, folding) or a certain member (e.g one student to make all thearhces). Make sure students take care over the measurements. It is suggested that all the members be drawn before they are all cut out before they are all connected.

Points to emphasise

The geometry suggested is an approximation.

Mixed Abilities

It is suggested that students work in groups of mixed abilities. Each student may work through the whole group worksheet by themselves, with the only group activity being actually building the model or they could go through the worksheet as a group or each student in the group could be given a part of the worksheet to work through, combining their answers in order to build the model.

Presentation Notes

Slides 1/2 – Introduction

Glossary of Terms

Span – The length of a bridge between piers.

Clearance – the distance between the water level (or roadway, train tracks etc.) and the underside of the bridge.

Abutments – end support of the bridge, often against earth embankments in river bridges.


-2-



