[image: image1.png]3 Leaky bucket: A bucket in the shape of a cylinder has o
small hole in its bottom, through which water is leaking, Let
the height of the water in the bucket be h(t), let A be the
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inarly, so that the stream of water looks roughly like hit)

hale). Let u(t) be the velacity of the water when it exits

the bucket. It is a fact that
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What physical principle i responsible for this fact?

Hint: In o small unit of time Af, the height of the water in the bucket fals by
Ah and the water right at the hole travels a distance v(¢)At, as indicated in the
graph above.

b) Let's derive a differential equation for h(t) based on conservation of energy. First,
acsuming the height of the water in the bucket decreased by an amount Ah, and
the waier s density p, it follows that the net change of potential energy in the

system is [Amlgh = pAA hgh. At the same time the Kinetic energy transporied

aut of the bucket by the escaping water is $Amv?
the PE is converted into KE, derive the equation v*

salves the DE
—CVh(),

©) Assume that at = 0 the height of the water in the bucket is hy. At what time
will the bucket become empty?

pAMRY. Assuming all
2gh. Naw show that h
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where

d) What is the solution to the leaky-bucket DE for a given initial condition (0) =
ho > 01

©) Suppose that at ¢ = 5 you observe that the bucket is empty. s it possible to
determine uniquely haw full the bucket was at ¢ = 07 Explain why or why no.





