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InkPhysics - Simple harmonic motion

SECTION A - warm-up

ANSWERS

Al The acceleration is directly proportional to the displacement from the equilibrium 2]
position and is always directed towards it: a = -w (a « -x).

A2 w=2nf=2nmx20=1257rad s [2]

A3 Vmax = WA =10 x 0.050 = 0.50 m s™. [2]

mems= SECTION B - Standard

Bl w=2mx3.0=18.85rad s™. Apmox = W?A =711 M s™2 [3]

B2 v = +w/(A2-x?) = 8.0 x /(0.102 - 0.0602) = 0.64 m s [4]

B3 x = 0.15 x cos(4.0 x 0.20) = 0.15 x cos(0.80) = 0.105 m. [3]

B4 f=w/2m=6.28/(2m) =1.00 Hz. T = 1/f = 1.00 s. [3]

memm SECTION C - Stretch

Cl1 (0) w=2m/T=1257rad s™. (b) Vimex = WA =1.01mM s7. (C) Omax = W?A =12.6 M s2 [4]

Cc2 V = Ve WA = wv/ (A2 - x2), so %A2 = A2 - X2, giving x = (v/3/2)A = 0.087 m. [4]

C3 Velocity is a quarter of a cycle (90°) ahead of displacement, and is greatest when  [3]
displacement is zero. Acceleration is exactly out of phase (180°) with displacement,
being greatest and opposite when displacement is at a maximum.
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