BookFlik Design Technology | Year 5

Max’'s Mechanical Marvels: Designing Levers and
Pulleys

Learning objective: To design, evaluate, and justify the use of mechanical systems, specifically levers and
pulleys, to solve a real-world problem.

Use this writing frame to plan your mechanical device. Think like Max the Monkey—Ilook for the maths and
the physics in your design. Provide detailed explanations to show your understanding of how forces are
transferred.

Max has challenged us to design a device that can lift a heavy load using minimal effort, using the principles
of levers and pulleys.

Word bank: fulcrum - load - effort - mechanical advantage - pulley system - transmission - consequently -
furthermore - in contrast - subsequently - therefore

1. Identify the problem you are solving and describe the specific mechanism you have
chosen. Explain why this mechanism is the most effective choice for the task: My design
aims to solve... | have selected a [lever/pulley] because... (3 marks)

2. Detailed Technical Analysis: Describe the placement of the fulcrum and the load. How
does the position of the fulcrum affect the effort required? In my design, the fulcrum is
positioned... (3 marks)

3. Justify your design choices: Compare and contrast using a single pulley versus a system
of multiple pulleys. Why might a complex system be more efficient? A system of multiple
pulleys is superior because... (4 marks)
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4. Predicting Outcomes: What might happen if the load was increased significantly? Explain
how you would adapt your design to maintain functionality. If the load were to increase, |
would modify the design by... (3 marks)

5. Evaluating Constraints: Explain any difficulties you might encounter during the
construction phase. How will you overcome these challenges? One potential constraint is...
| plan to mitigate this by... (3 marks)

6. Conclusion: Summarise the overall impact of your design on the user. My mechanical
device will improve efficiency by... (2 marks)

Extension challenge: Imagine you are presenting your design to an engineering firm. Write a persuasive
paragraph explaining the physics behind your device. Include a calculation showing how you could reduce
the effort force needed to lift a 10kg load using a lever with a specific distance ratio.
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