Solutions for Quiz 1

15.9. Model: The density of seawater
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	Visualize: 
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Solve: The pressure outside the submarine’s window is 
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 where d is the maximum safe depth for the window to withstand a force F. This force is 
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, where A is the area of the window. With pin  p0, we simplify the pressure equation to
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Assess: A force of 1.0 ( 106 N corresponds to a pressure of 
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A depth of 3 km is therefore reasonable. 

	15.10. Visualize: 
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We assume that the seal is at a radius of 5 cm. Outside the seal, atmospheric pressure presses on both sides of the cover and the forces cancel. Thus, only the 10 cm diameter opening inside the seal is relevant, not the 20 cm diameter of the cover.

Solve: Within the 10 cm diameter area where the pressures differ,
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where 
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 is the area of the opening. The difference between the forces is 
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Normally, the rubber seal exerts a 639 N force to the right to balance the air pressure force. To pull the cover off, an external force must pull to the right with a force (639 N.

15.17. Model: The buoyant force on the sphere is given by Archimedes’ principle.

	Visualize: 
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Solve: For the Styrofoam sphere and the mass not to sink, the sphere must be completely submerged and the buoyant force FB must be equal to the sum of the weight of the Styrofoam sphere and the attached mass. The volume of displaced water equals the volume of the sphere, so
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Because 
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15.36. Visualize: Let d be the atmosphere’s thickness, p the atmospheric pressure on the earth’s surface, and p0 ( 0 atm) the pressure beyond the earth’s atmosphere.

Solve: The pressure at a depth d in a fluid is
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. This equation becomes
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15.37. Solve: (a) We can measure the atmosphere’s pressure by measuring the height of the liquid column in a barometer, because
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. In the case of the water barometer, the height of the column at a pressure of 1 atm is
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Because the pressure of the atmosphere can vary by 5 percent, the height of the barometer must be at least be 1.05 greater than this amount. That is, hmin  10.85 m.

(b) Using the conversion rate1 atm  29.92 inches of Hg, we have
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The height of the water in your  barometer will be
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15.38. Model: Oil is incompressible and has a density 900 kg/m3.

Visualize: Please refer to Figure P15.38.

Solve: (a) The pressure at point A, which is 0.50 m below the open oil surface, is
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(b) The pressure difference between A and B is

pB – pA  (p0  gdB) – (p0  gdA)  g(dB – dA)  (900 kg/m3)(9.8 m/s2)(0.50 m)  4410 Pa

Pressure depends only on depth, and C is the same depth as B. Thus pC – pA  4410 Pa also, even though C isn’t directly under A.
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