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Chapter 1, Problem 53. 

 

The basic barometer can be used to measure the height of a building. If the barometric readings at the top and at the bottom of a building 
are 730 and 755 mm Hg, respectively, determine the height of the building. Take the densities of air and mercury to be 1.18 kg/m3 and 
13,600 kg/m3, respectively. 

 
Figure P1-53 
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Chapter 1, Problem 57. 

 

A gas is contained in a vertical, frictionless piston–cylinder device. The piston has a mass of 4 kg and a cross-sectional area of 35 cm2. A 
compressed spring above the piston exerts a force of 60 N on the piston. If the atmospheric pressure is 95 kPa, determine the pressure 
inside the cylinder.   

 
Figure P1-57 
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Chapter 1, Problem 67. 

 

Consider a U-tube whose arms are open to the atmosphere. Now water is poured into the U-tube from one arm, and light oil (ρ = 790 
kg/m3) from the other. One arm contains 70-cm-high water, while the other arm contains both fluids with an oil-to-water height ratio of 4. 
Determine the height of each fluid in that arm. 

 
Figure P1-67 
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Chapter 1, Problem 75. 

 

The top part of a water tank is divided into two compartments, as shown in Fig. P1–75. Now a fluid with an unknown density is poured 
into one side, and the water level rises a certain amount on the other side to compensate for this effect. Based on the final fluid heights 
shown on the figure, determine the density of the fluid added. Assume the liquid does not mix with water. 

 
Figure P1-75 
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Chapter 1, Problem 87. 

 

The pilot of an airplane reads the altitude 3000 m and the absolute pressure 58 kPa when flying over a city. Calculate the local atmospheric 
pressure in that city in kPa and in mm Hg. Take the densities of air and mercury to be 1.15 kg/m3 and 13,600 kg/m3, respectively. 

 
Figure P1-87 
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Chapter 1, Problem 101. 

 

Balloons are often filled with helium gas because it weighs only about one-seventh of what air weighs under identical conditions. The 
buoyancy force, which can be expressed as Fb = ρairgVballoon, will push the balloon upward. If the balloon has a diameter of 10 m and 

carries two people, 70 kg each, determine the acceleration of the balloon when it is first released. Assume the density of air is ρ = 1.16 
kg/m3, and neglect the weight of the ropes and the cage.   

 
Figure P1-101 


