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1-12 The acceleration of an aircraft is given in g’s. The net upward force acting on a man in the aircraft is to be determined.

Analysis From the Newton's second law, the force applied is
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1-15 Gravitational acceleration g and thus the weight of bodies decreases with increasing elevation. The percent reduction in the weight of an airplane cruising at 13,000 m is to be determined. 

Properties The gravitational acceleration g is given to be 9.807 m/s2 at sea level and 9.767 m/s2 at an altitude of 13,000 m.
[image: image1.wmf]Analysis Weight is proportional to the gravitational acceleration g, and thus the percent reduction in weight is equivalent to the percent reduction in the gravitational acceleration, which is determined from


[image: image3.wmf]Therefore, the airplane and the people in it will weight 0.41% less at 13,000 m altitude.

Discussion Note that the weight loss at cruising altitudes is negligible.

1-19C When analyzing the control volume selected, we must account for all forms of water entering and leaving the control volume.  This includes all streams entering or leaving the lake, any rain falling on the lake, any water evaporated to the air above the lake, any seepage to the underground earth, and any springs that may be feeding water to the lake.
1-23C  For a system to be in thermodynamic equilibrium, the temperature has to be the same throughout but the pressure does not.  However, there should be no unbalanced pressure forces present. The increasing pressure with depth in a fluid, for example, should be balanced by increasing weight.

1-46 The pressure in a tank is given. The tank's pressure in various units are to be determined. 
Analysis Using appropriate conversion factors, we obtain

(a)
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(b)
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(c)
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1-50 The pressure in a pressurized water tank is measured by a multi-fluid manometer. The gage pressure of air in the tank is to be determined.

Assumptions The air pressure in the tank is uniform (i.e., its variation with elevation is negligible due to its low density), and thus we can determine the pressure at the air-water interface. 

Properties The densities of mercury, water, and oil are given to be 13,600, 1000, and 850 kg/m3, respectively. 

Analysis Starting with the pressure at point 1 at the air-water interface, and moving along the tube by adding (as we go down) or subtracting (as we go up) th e 
[image: image7.wmf] terms until we reach point 2, and setting the result equal to Patm since the tube is open to the atmosphere gives
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Solving for P1,
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or,
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Noting that P1,gage = P1 - Patm and substituting,
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Discussion Note that jumping horizontally from one tube to the next and realizing that pressure remains the same in the same fluid simplifies the analysis greatly.

1-63 A barometer is used to measure the height of a building by recording reading at the bottom and at the top of the building. The height of the building is to be determined.

[image: image23..pict]Assumptions  The variation of air density with altitude is negligible.  
Properties The density of air is given to be ( = 1.18 kg/m3. The density of mercury is 13,600 kg/m3.

Analysis Atmospheric pressures at the top and at the bottom of the building are
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Taking an air column between the top and the bottom of the building and writing a force balance per unit base area, we obtain
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It yields

h = 288.6 m
which is also the height of the building.

1-80 The pressure indicated by a manometer is to be determined.
[image: image24.bmp]Properties  The specific weights of fluid A and fluid B are given to be 100 kN/m3 and 8 kN/m3, respectively. 
Analysis  The absolute pressure P1 is determined from
  
[image: image14.wmf]
Note that 1 kPa = 1 kN/m2.
1-121 It is given that an IV fluid and the blood pressures balance each other when the bottle is at a certain height, and a certain gage pressure at the arm level is needed for sufficient flow rate. The gage pressure of the blood and elevation of the bottle required to maintain flow at the desired rate are to be determined.

[image: image25.bmp]Assumptions  1 The IV fluid is incompressible.  2 The IV bottle is open to the atmosphere.

Properties The density of the IV fluid is given to be ( = 1020 kg/m3. 

Analysis (a) Noting that the IV fluid and the blood pressures balance each other when the bottle is 1.2 m above the arm level, the gage pressure of the blood in the arm is simply equal to the gage pressure of the IV fluid at a depth of 1.2 m,
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(b) To provide a gage pressure of 20 kPa at the arm level, the height of the bottle from the arm level is again determined from 
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Discussion Note that the height of the reservoir can be used to control flow rates in gravity driven flows. When there is flow, the pressure drop in the tube due to friction should also be considered. This will result in raising the bottle a little higher to overcome pressure drop.
1-122E A water pipe is connected to a double-U manometer whose free arm is open to the atmosphere.  The absolute pressure at the center of the pipe is to be determined. 
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Assumptions 1 All the liquids are incompressible.     2 The solubility of the liquids in each other is negligible.

Properties The specific gravities of mercury and oil are given to be 13.6 and 0.80, respectively. We take the density of water to be (w  = 62.4 lbm/ft3.

Analysis Starting with the pressure at the center of the water pipe, and moving along the tube by adding (as we go down) or subtracting (as we go up) the 
[image: image18.wmf] terms until we reach the free surface of oil where the oil tube is exposed to the atmosphere, and setting the result equal to Patm  gives
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Solving for Pwater  pipe,
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Substituting,
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Therefore, the absolute pressure in the water pipe is 22.3 psia.   

Discussion Note that jumping horizontally from one tube to the next and realizing that pressure remains the same in the same fluid simplifies the analysis greatly.    
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