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1 Problem 2

First the block must overcome static friction to start moving. k has to be large enough
to do this.

kL/2 + kL/2 > 2µmg (1)

k > 2µmg/L (2)

The next step is to find out where it turns around using energy. Call that distance
from the center x.

Ei = kL2/4

Ef = 1/2kx2 + 1/2kx2 + µmgL/2 + µmgx

Ei = Ef

k(L/2)2 − kx2 = µmg(L/2 + x)

k(L/2 + x)(L/2 − x) = µmg(L/2 + x)

k(L/2 − x) = µmg

x = −µmg/k + L/2

Does it turn around or is that momentary stop its last?

kx+ kx = 2kx = 2k(L/2 − µmg/k) = kL− 2µmg > 2µmg

k > 4µmg/L

L/2 + x still isn’t far enough so we must require k to be bigger than 4µmg/L. Next
stop at position y left of center (Total distance travelled x+y between the two stops)

Ei = kx2

Ef = 1/2ky2 + 1/2ky2 + µmgx+ µmgy

Ei = Ef

kx2 − ky2 = µmg(y + x)

k(y + x)(x− y) = µmg(y + x)

k(x− y) = µmg

y = −µmg/k + x

y = L/2 − 2µmg/k

y is clearly less than x so in order to overcome static friction, k would need to be even
bigger than the bounds already placed on it. Therefore if it has travelled far enough
already we don’t need to bounce again.
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Has the block travelled far enough yet?

d = L/2 + x+ x+ y

d = L/2 + L− 2µmg/k + L/2 − 2µmg/k

d = 2L− 4µmg/k

So if k > 4µmg/L the block will move from -L/2 to x and then to y covering a
distance that is bigger than L. If k = 4µmg/L it ends up coming to rest in the center.
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