Assignment 1 Solutions

Friday January 18, 2008

1-9) In this process, the gravitational potential energy of the water in the
catchment is harnessed. We assume that the catchment is emptied directly at
the base. When one considers the gravitational potential energy of an object,
the height of the object must be used. In this case, the height varies for each
water molecule, so one could integrate over all heights. However, because the
water is distributed throughout the height of the catchment and we will be
considering all the water, we can simplify our consideration of the height by
using the height of the center of mass (for a uniform density this is the center
of the catchment).

The potential energy is found by:

PE = mghem,
where
m = pV = pl?h

is the total mass of the water and

hcm =

(NI

is the height of the centre of mass. The power is the rate of energy con-
sumption, given by:

Pe PE _ (pI2R)g(L) _ (pl?h?)g _ 1000%%- x (1200m)? x (3.7m)? x 9.8m/s?
t t 2t 2 x 3600s

=26.8 x 108J/s = 26.8MW

1-10) a) The energy loss is due to heat, which can be accounted for by friction
within the engine.
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