Mathematical Bridge, Cambridge

Worksheet 1


Worksheet 1

where relevant and unless 

otherwise stated, give 

answers to 2 decimal places.

Diagrams are not to scale.
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Figure 1
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1. What are the co-ordinates of the points A, B and C? Use the dimensions from figure 1.

2. Using these co-ordinates, find the equation of the arch.

3. If the bridge deck was at 30m height, how long would it be?

4. Cables hang from the arch to support the bridge deck. There is one at the centre and five more on each side spaced evenly. How long is each cable?

5. Convert all of the dimensions to millimetres and write in standard form below


Total Height, H:


Total Span, S:


Height of Bridge Deck, h:


Length of Bridge Deck, s:


Length of Cables:

6. The model is to be built at 1:500 scale, convert you measurements to the model size


Total Height, H:


Total Span, S:


Height of Bridge Deck, h:


Length of Bridge Deck, s:


Length of Cables:

7. Using these value and a piece of graph paper you are going to draw a plan of half the bridge. Choose a point to be your origin and then construct the diagram shown below. Draw the grid lines first, then use them to sketch the arch of the bridge.




Mark points A and B on to your drawing, 1.5cm from the ends and join them up as shown.


Cut out the section outlined in black above. Use this template to draw four half-arches on a piece of card. Add a 1.5cm square tab at A on two of the Arches.

8. You will also need to cut out a bridge deck to the dimensions shown below. Fold along the dotted line to make a trough shape.


9.  You will need to make two piers to the dimensions shown on the next page. Make holes at the points shown then fold along the dotted lines and glue the tab to make the pier.

10. Use a butterfly pin through the hole in the pier to attach the base of the arch (point B). Join two half arches together using a butterfly pin through the tab at A (match one half arch with a tab to a half arch without a tab).

11. With just the arches and the piers attached, the structure is not very stable. If you push down on the pin at the centre of the arch the piers will try to move outward unless they are resisted by the friction of the table. This problem should be fixed when you attach the bridge deck to the arch using butterfly pins as the bridge deck ties the two halves of the arches together. 


This structure is still not completely stable, if you apply a downwards force to the centre of the bridge deck it may buckle. Make two strips of cardboard to the longest length cable you calculated in question 4. Use glue to attach this between the top of the arch and the bridge deck. If you have time, make more of these cables and tie up the bridge deck with them.
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