
CONCORDIA UNIVERSITY 

FACULTY OF ENGINEERING AND COMPUTER SCIENCE 

FINAL EXAMINATION 

FLUID MECHANICS I ENGR 361/T 

WINTER 2013 

 

Instructor: Dr. Nabil Esmail 

Question No. 1. (25 marks). A dam is to be constructed across a river using the cross-section shown, 

where the curved section follows the equation                        .  The dam’s width is 

        .  For water height     , (a) calculate the magnitude and lines of action of the vertical and 

horizontal forces of water on the dam face.  (b) Provide proof whether it is possible that the water forces 

could overturn the dam? Water density               , gravity            and               
    . 
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Question No. 2. (20 marks) A small stream of water of         (cubic feet per second) at 

temperature 40
o
 F is falling from an elevation of         above ground.  It is planned to divert 

this stream into a commercial-grade plastic pipe (absolute roughness              ) that will 

supply an electric-generating turbine located on the ground.  The plastic supply pipe is       
long.  The maximum acceptable head loss in the supply pipe is     .  Neglecting minor losses 

find the minimum diameter that can be used for the supply pipe.  Assume pipes available in 

diameters 5, 6, 7, 8 and 9 in., and a friction factor in the range            .  Water density 
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Question No. 3. (20 Marks) A 30
o
 reducing elbow is a part in a water (999 kg/m

3
, g=9.81 

m/s
2
) pipeline.  The information given is marked on the Figure below.  Compute the components 

of the force required to hold the elbow from moving, 
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Question No. 4 (20 Marks) Water flows downward along a pipe that is inclined at 30
o
 below the horizontal.  

Drive an expression for the pressure difference  
 
  

 
in terms of the distances        .  Water density   

            ⁄             ⁄    mercury specific gravity                    
   ⁄ .  For two different 



pipe lengths                  the corresponding mercury readings are                              , find 

the pressure drop relationship 
  

 
 for this pipe flow. 
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Question No. 5 (15 Marks) A round nozzle 2 cm diameter at the exit horizontally issues a water 

jet into air with a speed 2 m/s.  The jet trajectory turns towards the earth.  What should be the 

average speed of the jet at a height B, 1 m below the nozzle level, A?  What should be the jet 

diameter at height B?  Neglect the jet friction with air, assuming that the water jet remains 

laminar. 
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