Solutions

2.1 An object or group of objects whose energy changes we track.
2.2 Friction and air resistance.

2.3 150/500 x 100 = 30%.

2.4 (P) GPE at the top — KE at the bottom — GPE again at the other top; the total
(GPE + KE) stays constant in an ideal pendulum.

2.5 Steady, reliable output; very few suitable geological sites.

3.1 Efficiency = 180/240 = 0.75 = 75%; dissipated power = 240 — 180 = 60 W; it reaches
a thermal store — the motor warms.

3.2 (P) Air resistance and friction at the pivot dissipate energy by heating; each swing
carries slightly less mechanical energy until the pendulum rests — the energy is in the
warmed surroundings.

3.3 One input arrow 100 J wide splits at a junction; a useful branch 15 J wide to the lamp
(light); a dissipated branch 85 J wide to thermal energy of the surroundings — widths
drawn to scale.
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