Solutions
Fach answer shows the steps, then the result.

2.1

o elastic: the object returns to its original length when the load is removed

» plastic: a permanent extension remains

2.2
» the work done on the material (elastic potential energy stored, within the elastic
region)
2.3
. Ep = %kl’Z
Ep =1ka* = 1(50 Nm™")(0.20 m)* = 1.0 J
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» a permanent extension (it does not return to its original length)
3.1C

« elastic potential energy stored in a spring is %ka

3.2

e Fp = L1Fz (because F = kx)
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Ep_lFl':

=1 (8.0N)(20x 107* m) =8.0 x 1073 J
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3.3

« elastic deformation is reversible: the material returns to its original shape
« plastic deformation is permanent: it stays deformed after the load is removed

3.4

o past the elastic limit some deformation is permanent, so unloading returns to a non-
zero (permanent) extension

e the unloading line is parallel to but shifted from the loading line

 the area between them is the energy transferred to thermal energy in the material

3.5
+ (a) extension = 50 — 20 = 30 m
o (b) AEp = mgAh
AEp = (60 kg)(9.81 m s~2)(50 m) = 2.9 x 10* J

o (c) at the lowest point the jumper is at rest, so all the lost gravitational potential
energy is now elastic potential energy: %sz =294 x10*J
= 2(2.94 x 10* J)
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o (d) any one: no energy is lost to air resistance or as thermal energy in the rope; the
rope obeys Hooke’s law for the whole extension; the mass of the rope is negligible



