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Problem 1
No energy is lost during the collision, so we can apply the conservation of energy. The energy of a simple harmonic oscillator
is given by:

E = 1
2k(∆xeq +A)2 = 1

2mω
2(∆xeq +A)2 = 2π2m(∆xeq +A)2

T 2 (1)

where we have used the substitution ω2 = k
m . After the clay collides, it performs simple harmonic motion about the equilibrium

location, which can be calculated to be:

mg = k∆xeq =⇒ ∆xeq = mg

k
= g

ω2 = gT 2

4π2 (2)

Then we can finally apply conservation of energy by setting y = 0 to be at maximum compression, such that:

2π2m
(
gT 2

4π2 +A
)2

gT 2 = mg (h+ ∆xeq +A) (3)

Solving for h gives:

h =
2π2

(
gT 2

4π2 +A
)2

T 2 − gT 2

4π2 −A = 17.8 cm (4)

Problem 2
It is possible that the clay may lose contact at the top, so we can analyze the forces there. At the maximum amplitude when
the coin is just about to lose contact, the normal force will be zero, so a force balance on the coin gives:

mcoina = mcoingg =⇒ a = −g (5)

Since the coin is still in contact with the clay, they have the same acceleration. Recall that the restoring acceleration in simple
harmonic motion is a = −ω2x so we have a = −ω2A at the very top. Substituting in for a, and letting T = 2π

ω , we get:

A = gT 2

4π2 = 8.95 cm. (6)

Note: We can also show that the above is true by balancing forces on the clay:

mclaya = −k(A− xeq)−mclayg (7)

Note that xeq = mg
k so that this becomes:

mclaya = −kA+mclayg −mclayg = −kA =⇒ a = −ω2A (8)

which leads to the same thing.
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