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1. (25 points) Determine the magnitude of the horizontal and vertical components of the hydrostatic force acting 

on the concrete block in the figure below. The concrete block has a width of 6 m perpendicular to the plane of 
the paper. 

 
 

 
 
 
 
  



 
 
 

 
 
 
  



2. (25 points) Determine the force in the “x direction (Fx) of the water on the horizontal bifurcation shown in 
the figure below if the pressure P1 is 225 kPa. Neglect head losses.  

 

 
 
 
 

 
 

 
 
 

  



  



 

3. (25 points). The canal shown below is to be widened by “L” so that the initial water flow discharge can be 
doubled. Determine the additional width “L” if all other parameters (i.e., flow depth, bottom slope and surface 
material) are to remain the same. 
 

 
 
 
 
 
 
  



 

 

 

  



4. (25 points) The 260-mm-outer impeller diameter pump represented in the figure below is used to move 
water in a piping system. The pipeline has the following characteristics: D = 150 mm, L = 65 m, f = 0.022, 
ΣK = 2.6. Determine the actual flow discharge (m3/s) and pump head (m) when four pumps in series (260 
mm-impeller diameter pump) are used. The elevation difference between the reservoirs is 280 m (z2 - z1 = 
280 m). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
  



 


