Solutions

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

2.1 Fy = 3.0 x9.8 =294 N; minimum pull = pu,Fy = 0.50 x 29.4 = 14.7 ~ 15 N.
2.2 k=F/x=6.0/0.040 = 150 N/m.

2.3 Fy = —kx: the restoring force is proportional to the extension; the negative sign
shows it opposes the displacement — it points back toward equilibrium.

2.4 Ap=0.20x80=1.6kg - m/s; FF = Ap/At =1.6/0.050 = 32 N.
2.5 The resultant force on the body is zero.

3.1 Ap = 1200 x 20 = 2.4 x 10* kg - m/s; F = Ap/At = 2.4 x 104/0.40 = 6.0 x 10* N;
thenS:“T“t:M:Zl.Om.

3.2 Take the skater’s direction as positive: total p = 70 x 3.0+ 12 x (—=9.0) = 210 —108 =
102 kg - m/s; combined mass 82 kg: v = 102/82 = 1.2 m/s, still in her original direction.

3.3 As the sphere speeds up, the viscous drag 67nrv grows; the net downward force
therefore decreases until drag plus buoyancy balances the weight; at terminal speed the
acceleration is zero: mg = pV g + 67N Vierm.
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