Solutions

2.1 w? = 2-; period 2 /2L,

2.2 Vppae =04 x3=12ms 5 v=3v042 - 0.22 = 3y/0.12 = 1.04 ms~! (3 sf).

2.3 £ = acoswt, so |z| < ¢ means | coswt| < 1: the phase sits in [Z. 2] modulo 7 — one
) 2 2 373

third of each period: 3 x 2¥ = 2 s (about 0.70 s).

3.1 (a) Equilibrium check at E: A-string extension 4.5L — 3L = 1.5L, tension mg(;L'E’L) =
%2, B-string extension 2.5L — 2L = 0.5L, tension W = 52 V. At displacement x
from E towards B: mi = 22"‘—;(%—35)—%(%4-36) = %(%—x—%—%) = —?—Lgx. So
P moves with SHM about E with w? = 3£, and the period is 2 = ZW\/% = W\/%. (b)

Released from C: amplitude = 5L — 4.5L = %; Umaz = %« / g—i = @/%. (¢) The threshold

% is exactly half of Ve, S0 [v| < P22 = |coswt| < % <= the phase lies in [Z, %’r]

modulo 7 — one third of every period: t = %m /% = T4 /%.

Local review guidance: the # = —w?x derivation with the equilibrium check visible;
amplitude read from the release point; (dM1) time fractions via the sinusoid inequality,
exact throughout. This is authored classroom guidance.
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