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

2.1 a = −ω2x; the minus sign shows acceleration is always directed opposite to displace-
ment – toward equilibrium, the restoring condition.

2.2 T = 1/f = 1/2.5 = 0.40 s; ω = 2πf = 2π × 2.5 = 16 rad/s.

2.3 T = 2π
√

m/k = 2π
√

0.20/5.0 = 2π(0.200) = 1.3 s.

2.4 Starts all potential, zero kinetic; potential falls to zero as it passes equilibrium, where
kinetic energy and speed are greatest; the exchange reverses on the far side and the cycle
repeats, the total staying constant throughout.

3.1 T = 2π
√
2.5/9.8 = 2π(0.505) = 3.2 s; doubling T needs four times the length since

T ∝
√
l: l = 4× 2.5 = 10 m.

3.2 ω = 2π/T = 2π/0.25 = 25 rad/s; amax = ω2x0 = 632 × 0.040 = 25 m/s2; speed
greatest as it passes equilibrium.

3.3 T = 8.8/20 = 0.44 s; k = 4π2m/T 2 = 4π2(0.40)/(0.442) = 82 N/m; assumes ideal
(massless) spring and no damping – amplitude constant.
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