Homework #11

Problems: 4, 11, 32, 40, 41, 50 in chapter 11
4.
REASONING  The weight W of the water bed is equal to the mass m of water times the acceleration g due to gravity; W = mg (Equation 4.5). The mass, on the other hand, is equal to the density  of the water times its volume V, or m = V (Equation 11.1).

SOLUTION  Substituting m = V into the relation W = mg gives
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We have taken the density of water from Table 11.1. Since the weight of the water bed is greater than the additional weight that the floor can tolerate, the bed should not be purchased. 

11.
REASONING   Since the inside of the box is completely evacuated, there is no air to exert an upward force on the lid from the inside. Furthermore, since the weight of the lid is negligible, there is only one force that acts on the lid; the downward force caused by the air pressure on the outside of the lid.  In order to pull the lid off the box, one must supply a force that is at least equal in magnitude and opposite in direction to the force exerted on the lid by the outside air.  


SOLUTION   According to Equation 11.3, pressure is defined as 
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; therefore, the magnitude of the force on the lid due to the air pressure is
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32.
REASONING AND SOLUTION   We know that  F2 = (A2/A1)F1. Since the pistons are circular in cross-section
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40.
REASONING AND SOLUTION   The upward buoyant force of the water on the iceberg must equal the weight of the iceberg if it floats, FB = W, so that  wgV = igVi.  Now 


V/Vi = i/w = (917 kg/m3)/(1025 kg/m3) = 0.895


The percent of the volume of the iceberg which is submerged is 
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41.
REASONING  The paperweight weighs less in water than in air, because of the buoyant force FB of the water.  The buoyant force points upward, while the weight points downward, leading to an effective weight in water of WIn water = W – FB.  There is also a buoyant force when the paperweight is weighed in air, but it is negligibly small.  Thus, from the given weights, we can obtain the buoyant force, which is the weight of the displaced water, according to Archimedes’ principle.  From the weight of the displaced water and the density of water, we can obtain the volume of the water, which is also the volume of the completely immersed paperweight.


SOLUTION  We have
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According to Archimedes’ principle, the buoyant force is the weight of the displaced water, which is mg, where m is the mass of the displaced water.  Using Equation 11.1, we can write the mass as the density times the volume or m = (V.  Thus, for the buoyant force, we have
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Solving for the volume and using ( = 1.00 ( 103 kg/m3 for the density of water (see Table 11.1), we find
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50. 
REASONING AND SOLUTION   The volume flow rate is given by


Q = Av = r2v = ((0.305 m)2(1.22 m/s) = 0.356 m3/s


The number of gallons that flows in one day (8.64  104 s) is
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