
57:020 Mechanics of Fluids and Transport 

September 19, 2007 
 NAME  Student ID  
 

Quiz 2.  A gate of negligible weight is used to hold back water in a channel of width ܾ as shown below.   

 

(a) Find the resultant force ܨோ acting on the gate. (3 points) 

(b) Find the vertical location of center of pressure ݕோ. (Hint: ܫ௫௖ ൌ ௕௛యଵଶ  ) (3 points) 

(c) Determine the force of the block against the gate R in terms of the specific weight of water ߛ, water 
depth ݄, and width ܾ. (4 points) 

 

Solution: 

(a) ܨோ ൌ ܣ௖݄ߛ ൌ ߛ ቀ௛ଶቁ ሺ݄ ൈ ܾሻ ൌ ఊ௛మ௕ଶ     

(b)  ݕோ ൌ ூೣ೎௬೎஺ ൅ ௖ݕ ൌ ௕௛య ଵଶ⁄ሺ௛ ଶ⁄ ሻሺ௕௛ሻ ൅ ௛ଶ ൌ ଶଷ ݄   

(c) ∑ ௛௜௡௚௘ܯ ൌ 0 

     ݄ܴ ൌ ோܨோݕ ൌ ቀଶଷ ݄ቁ ቀఊ௛మ௕ଶ ቁ   

Ans: ܴ ൌ ఊ௛మ௕ଷ  
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