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A semi-circular plane gate is hinged along B and held by horizontal force F applied at point A.  The liquid in the 
reservoir is water.  Calculate the minimum force required to hold the gate closed.  Hint:  An integral table or 
symbolic algebra software will be helpful in solving the integrals that appear in the derivation. 
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SOLUTION: 
 
 
 
 
 
 
 
 
 
 
 
 
Sum moments about point B. 

 (1) 

 (2) 

 (3) 

 (4) 

Evaluate the integrals using an integral table or symbolic algebra software (e.g., Mathematica). 

 (5) 

 (6) 

 (7) 
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