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

2.1 a = —w?x; acceleration always opposes displacement — directed toward equilibrium,
the restoring condition.

2.2 T =27m,/0.30/12 = 27(0.158) = 0.99 s; w = 27 /T = 6.3 rad/s.

2.3 ¢ = 0; x = 0 at equilibrium; v = wx, its maximum.

2.4 Er = %muﬂx%; E, = %mwQ:EQ; kinetic greatest at equilibrium, potential greatest at

the extremes (r = +xy), total the same everywhere.

3.1 Ep = 1(0.25)(64)(0.0036) = 2.9 X 1072 J; vppae = wwp = 8.0 X 0.060 = 0.48 m/s;
v =wy/73 — 22 = 8.0,/0.0036 — 0.00090 = 8.0(0.0520) = 0.42 m/s.

3.2 7T = 2714/0.90/9.8 = 27m(0.303) = 1.9 S; Vynaz = wro with w = 27/1.9 = 3.3 rad/s:
Umaz = 3.3 X 0.079 = 0.26 m/s.

3.3 Amplitude 0.050 m; w = 47, so T = 27 /w = 0.50 s; ¢ = 0. Speed v = wx cos(4nt) is
maximum when cos(4nt) = £1, first at ¢ = 0 — the particle starts at equilibrium moving
positive.
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