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p. 422 #12: The density of oil in a circular oil slick on the surface of the ocean at a
distance r meters from the center of the slick is given by δ(r) = 50/(1 + r) kg/m2.

(a) If the slick extends from r = 0 to r = 10, 000 m, find a Riemann sum approximating
the total mass of oil in the slick.

(b) Find the exact value of the mass of oil in the slick by turning your sum into an
integral and evaluating it.

(c) Within what distance r is half the oil of the slick contained?

p. 431 #7: An anchor weighing 100 lb in water is attached to a chain weighing 3 lb/ft
in water. Find the work done to haul the anchor and chain to the surface of the water
from a depth of 25 ft.
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p. 431 #15: Water in a cylinder of height 10 ft and radius 4 ft is to be pumped
out. Using the fact that the pressure of water at depth h is 62.4h lb/ft2, find the work
required if

(a) The tank is full of water and the water is to be pumped over the top of the tank.

(b) The tank is full of water and the water must be pumped to a height of 5 ft above
the top of the tank.

(c) The depth of water in the tank is 8 ft and the water must be pumped over the
top of the tank.

4: A bucket of water of mass 20 kg is pulled at constant velocity up to a platform
50 meters above the ground. This takes 20 minutes, during which time 4 kg of water
drips out at a steady rate through a hole in the bottom. Find the work needed to
raise the bucket to the platform. (Use g = 9.8m

s2
.)


