
Solutions
2.1 W = 12× 25 = 300 J.

2.2 Ee =
1
2
× 400× 0.01 = 2 J.

2.3 Ep = 65× 10× 40 = 26 000 J.

2.4 Ek =
1
2
× 1000× 225 = 112 500 J.

2.5 P = 180 000/120 = 1500 W.

3.1 GPE = 60× 10× 8 = 4800 J; all to KE: 1
2
× 60× v2 = 4800; v =

√
160 = 12.6 m/s.

3.2 Ek ∝ v2: doubling speed quadruples KE; at 30 m/s the van carries 4× the energy of
15 m/s; so braking must remove four times the energy – the braking distance grows far
more than twice, demanding lower speed limits and bigger following gaps.

3.3 Useful power = force × speed = mg × v = 5000 × 0.4 = 2000 W; efficiency =
2000/2500 = 0.8 = 80%.

3.4 Ek = 1
2
× 0.15 × 1600 = 120 J; work done by the target = F × d = 120 J; F =

120/0.02 = 6000 N.
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