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Civil Engineering Hydraulics 
Mechanics of Fluids 
 

Homework Answers 

Homework 

Fluid Statics Review Questions 2 

1. A gasoline line is connected to a pressure gage through a double-U tube 
manometer as shown. If the reading of the pressure gage is 370 kPa, 
determine the gage pressure of the gasoline line. 
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Homework 

Fluid Statics Review Questions 3 

2. A semicircular 30-ft-diameter tunnel is to be built under a 150 ft deep, 800 ft 
long lake as shown. Determine the total hydrostatic force acting on the roof of 
the tunnel. 

Homework 

Fluid Statics Review Questions 4 

3. The water in a 25-m-deep reservoir is kept inside by a 150-m-wall whose 
cross section is an equilateral triangle as shown above. Determine the total 
force (hydrostatic+atmospheric) acting on the inner surface of the wall and its 
line of action and determine the horizontal component of the force. 
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Equations of Flow 5 

Conservation of Mass 

Equations of Flow 6 

Conservation of Mass 
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Conservation of Energy 7 

Homework 

Conservation of Energy 8 

Homework 
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Homework 

Conservation of Energy Problems 9 

Homework 

Conservation of Energy Problems 10 
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Homework 

Conservation of Energy Problems 11 

Homework 

More Conservation of Energy Problems 12 
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Homework 

More Conservation of Energy Problems 13 

Homework 

More Conservation of Energy Problems 14 
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Homework 

Conservation of Momentum 15 

1.  A reversing elbow is placed such that the fluid makes a 
180° U-turn before it is discharged. The elevation 
difference between the centers of the inlet and the exit 
sections is 0.3 m. Determine the anchoring force needed 
to hold the elbow in place. The water flows at a rate of 
14 kg/s. The elbow discharges water into the 
atmosphere. The cross-sectional area of the elbow is 
113 cm2 at the inlet and 7 cm2 at the outlet. The weight 
of the elbow is negligible. 

-2951 N 

Example 

Conservation of Angular Momentum 16 

Underground water is pumped to a sufficient height through a 10-cm- 
diameter pipe that consists of a 2-m-long vertical and 1-m-long horizontal 
section, as shown in Fig. 6–37. Water discharges to atmospheric air at an 
average velocity of 3 m/s, and the mass of the horizontal pipe section when 
filled with water is 12 kg per meter length. The pipe is anchored on the ground 
by a concrete base. Determine the bending moment acting at the base of the 
pipe (point A) and the required length of the horizontal section that would 
make the moment at point A zero. 

-82.5 N-m 
2.40 m 
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Homework 

Conservation of Angular Momentum 17 

6–47  Water is flowing through a 12-cm-diameter pipe that consists of a 3-
m-long vertical and 2-m-long horizontal section with a 90° elbow at the exit to 
force the water to be discharged downward, as shown in Fig. P6–47, in the 
vertical direction. Water discharges to atmospheric air at a velocity of 4 m/s, 
and the mass of the pipe section when filled with water is 15 kg per meter 
length. Determine the moment acting at the intersection of the vertical and 
horizontal sections of the pipe (point A). What would your answer be if the 
flow were discharged upward instead of downward? 

Homework 

Conservation of Angular Momentum 18 

6–48 A large lawn sprinkler with two identical arms is used to generate 
electric power by attaching a generator to its rotating head. Water enters the 
sprinkler from the base along the axis of rotation at a rate of 8 gal/s and 
leaves the nozzles in the tangential direction. The sprinkler rotates at a rate of 
250 rpm in a horizontal plane. The diameter of each jet is 0.5 in, and the 
normal distance between the axis of rotation and the center of each nozzle is 
2 ft. If the rotating head is somehow stuck, determine the moment acting on 
the head. 


