
Solutions
Original-task marking: M1 method, A1 accuracy, B1 reasoning.

2.1 W = 30× 8.0× cos 40° = 183.8 ≈ 180 J.

2.2 Ek =
1
2
× 4.0× 36 = 72 J; p = 4.0× 6.0 = 24 kg·m/s. Check: p2/2m = 576/8 = 72

J ✓.

2.3 EH = 1
2
× 250× 0.0144 = 1.8 J.

2.4 Force = mg = 2450 N; P = Fv = 2450× 0.50 = 1225 ≈ 1.2 kW.

2.5 η = 1050/1500 = 0.70 = 70%.

3.1 From 18 m to 5.0 m: ∆Ep = 0.30 × 9.8 × 13.0 = 38.2 J lost → Ek = 38.2 J;
v =

√
2× 38.2/0.30 = 16.0 m/s. At maximum compression all mg(18 + x) goes into

1
2
kx2: 2.94(18 + x) = 250x2 → x = 0.47 m. Assumption: no air resistance – mechanical

energy conserved.

3.2 ∆Ek =
1
2
× 900× (784− 144) = 2.88× 105 J; work against resistance = 500× 180 =

9.0×104 J; total energy = 3.78×105 J over 9.0 s → P = 4.2×104 W = 42 kW minimum.

3.3 Per unit cost, B gives 50/1.2 ≈ 41.7 MJ against A’s 45 MJ – A delivers more energy
per unit cost; buyers must also weigh storage safety, availability and engine compatibility,
not energy density alone.
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