Mix-Pair-Share: Balancing Moments
Cambridge International AS & A Level Physics 9702  ·  Topic 4 (4.1)  ·  Cooperative activity

How to run it (teacher)
1. Learners mix around the room until the signal.
1. On the signal, each learner pairs with the nearest person.
1. Pose one prompt; partners solve it and share their reasoning and answer.
1. Learners mix again and pair with someone new for the next prompt.
Skills: Communication and Critical Thinking. Each round, every learner explains a solution to a new partner, giving simultaneous interaction.

Prompt set (reveal one at a time)
1. P1. A door handle is fitted far from the hinges. Explain, using moments, why this makes the door easier to open.
1. P2. A seesaw balances with a 200 N child 1.5 m from the pivot. Where must a 300 N child sit to balance it?
1. P3. Explain why a longer spanner makes it easier to undo a tight nut.
1. P4. A beam balances with a 5.0 N weight 0.60 m to the left of the pivot and an unknown weight 0.40 m to the right. Find the unknown weight.
1. P5. A force of 12 N is applied at the end of a 0.25 m lever at 40 degrees to the lever. Find the moment about the pivot.

Teacher answers
1. P1. Placing the handle far from the hinges gives a large perpendicular distance, so the same push gives a larger moment and a greater turning effect, making the door easier to open.
1. P2. 200 × 1.5 = 300 × d, so 300 = 300 d and d = 1.0 m from the pivot.
1. P3. A longer spanner increases the perpendicular distance, so the same force produces a larger moment about the nut, making it easier to turn.
1. P4. 5.0 × 0.60 = W × 0.40, so 3.0 = 0.40 W and W = 7.5 N.
1. P5. Moment = 12 × 0.25 × sin 40° = 12 × 0.25 × 0.643 = 1.9 N m.
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