The Water Tower

The water tower in the picture below is modeled by the two-dimensional figure beside it. The water tower is
composed of a hemisphere, a cylinder, and a cone. Let C be the center of the hemisphere and let D be the center of
the base of the cone.
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If AC = 8.5 feet, BF = 25 feet, and m«£EFD = 47°, determine and state, to the nearest cubic foot, the volume of the
water tower.

The water tower was constructed to hold a maximum of 400,000 pounds of water. If water weighs 62.4 pounds per
cubic foot, can the water tower be filled to 85% of its volume and not exceed the weight limit? Justify your answer.



Streetlights

New streetlights will be installed along a section of the highway. The posts for the streetlights will be 7.5 m tall and
made of aluminum. The city can choose to buy the posts shaped like cylinders or the posts shaped like rectangular
prisms. The cylindrical posts have a hollow core, with aluminum 2.5 cm thick, and an outer diameter of 53.4 cm. The
rectangular-prism posts have a hollow core, with aluminum 2.5 cm thick, and a square base that measures 40 cm on
each side.

The density of aluminum is 2.7 g/cm?, and the cost of aluminum is $0.38 per kilogram.

If all posts must be the same shape, which post design will cost the town less?

How much money will be saved per streetlight post with the less expensive design?



Practice Problems

1. A snow cone consists of a paper cone completely filled with shaved ice and topped with a hemisphere of shaved
ice, as shown in the diagram below. The inside diameter of both the cone and the hemisphere is 8.3 centimeters. The
height of the cone is 10.2 centimeters. The desired density of the shaved ice is 0.697 g/cm?, and the cost, per
kilogram, of ice is $3.83. Determine and state the cost of the ice needed to make 50 snow cones.
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2. During an experiment, the same type of bacteria is grown in two petri dishes. Petri dish A has a diameter of 51 mm
and has approximately 40,000 bacteria after 1 hour. Petri dish B has a diameter of 75 mm and has approximately

72,000 bacteria after 1 hour.
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Determine and state which petri dish has the greater population density of bacteria at the end of the first hour.



