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Figure 11.4 A ton of feathers and a ton of bricks have the same mass, but the feathers make

a much bigger pile because they have a much lower density.
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Table 11.1 Densities of Various Substances

p(10% kg/m® or g/mL) p(10% kg/m® or g/mL) p(10° kg/m® or g/mL)

Solids Liquids Gases

Aluminum 2.7 Water (4°C)  |1.000 Air 1.29%10~3
Carhon -3

Brass 8.44 Blood 1.05 dioxide 1.98x 10
Carbon —3

Copper (average) 8.8 Sea water 1.025 T 1.25x10

Gold 19.32 Mercury 13.6 Hydrogen 0.090x 10’3

Iran or steel 7.8 Ethyl alcohal |0.79 Helium 0.18x10~3

Lead 1.3 Petrol 0.68 Methane 0.72x10~3

Polystyrene 0.10 Glycerin 1.26 Nitrogen 1.25% 1073

Tungsten 19.30 Olive oil 0.92 Nitrous oxide | 1.98x10~>

Uranium 18.70 Oxygen 1.43x 1073
Steam 3

Concrete 2.30-3.0 (100° C) 0.60x10~

Cork 0.24

Glass, common

2.6

(average)

Granite 2.7

Earth’s crust &3

Wood 0.3-0.9

Ice (0°C) 0.917

Bone 1.7-2.0

Cald jadad Al elall ALS AL 40.0 m el Jira 9 50.0 km? dadaud) Lghialua duile 4ana 3(1) Jdia
sJadifad)

Strategy
We can calculate the volume V' of the reservoir from its dimensions, and find the density of water p in Table 11.1. Then the mass m can be
found from the definition of density

p= % (11.3)
Solution
Solving equation p = m/V for m gives m= pV .
The volume V' of the reservoir is its surface area A times its average depth /1 :
V = Ah=(50.0 km?)40.0 m) (11.4)
2(10? m )
= |(50.0 km?{12_™) }40.0 m) = 2.00x10% m’
1 km
The density of water p from Table 11.1is 1.000x 103 kgfm3 . Substituting V' and p into the expression for mass gives
m = (100x10" ke/m?)2.00x 10 m*) (11.5)

2.00x10'" k.
Discussion
A large reservoir contains a very large mass of water. In this example, the weight of the water in the reservoir is mg = 1.96x 10 BN , where g

is the acceleration due to the Earth's gravity (about 9.80 mfs2 ). Itis reasonable to ask whether the dam must supply a force equal to this

tremendous weight. The answer is no. As we shall see in the following sections, the force the dam must supply can be much smaller than the
weight of the water it holds back.



