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By the end of this lesson, the student will understand the concept of mechanical efficiency in simple
machines, specifically pulleys. They will conduct experiments using single, double, and triple pulley
systems, record their results, and compare the efficiencies of each system. The student will also
explore another type of simple machine to further investigate efficiency.

Materials and Prep

e String or rope

e Weights (can use household items like books or bags of rice)

e Scissors (for cutting rope if necessary)

e Measuring tape or ruler

* Pencil and paper for recording results

¢ Calculator (optional for efficiency calculations)

» Knowledge of basic physics concepts (force, work, and efficiency)

Activities

1. Single Pulley Experiment: Set up a single pulley system with the string and weight. Measure
how much force is needed to lift the weight and record the distance lifted. Calculate the work
done and discuss the efficiency of using a single pulley.

2. Double Pulley Experiment: Create a double pulley system. Repeat the process of measuring
force and distance. Record the results and compare them to the single pulley experiment.
Discuss how the efficiency changes with the addition of another pulley.

3. Triple Pulley Experiment: Construct a triple pulley system and perform the same
measurements. Record the results and analyze how the efficiency is affected by using more
pulleys.

4. Explore Another Simple Machine: Choose a different simple machine (like a lever or incline
plane) and conduct a similar experiment to compare its efficiency with the pulley systems.
Record and analyze the results.

Talking Points

e "What do you think happens to the amount of force needed as we add more pulleys? Let's find
out!"

 "Efficiency is all about how much of the input energy is converted to useful work. Can you see
how pulleys help us lift things easier?"

e "When we use a single pulley, it changes the direction of the force. Do you think that makes it
easier or harder to lift the weight?"

e "With each additional pulley, we should be able to lift heavier weights with less effort. What do
you think the trade-off might be?"
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contexts

e "Exploring different simple machines can help us understand how they work together in real-
life applications. What machines do you use every day?"

 "After testing the pulleys, how do you think a lever would compare? Let's test that out!"
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