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Quiz 2.  A rectangular gate is held in place by a Force (FR) shown in Figure.   

( 𝐼𝐼𝑥𝑥𝑥𝑥 = 𝑏𝑏ℎ3

12
, γ =  9.8 𝑘𝑘𝑘𝑘/𝑚𝑚3). 

(a) Determine the magnitude of hydrostatic force (F) on the gate.       
(b) Determine the location (yp) of the hydrostatic force (F) on the gate. 
(c) Determine the magnitude of the force (FR) that must be applied to 
the bottom of the gate to keep the gate closed. 
Note: Attendance (+2 points), Format (+1 points) 

Solution: 

 

a)  

𝐹𝐹 = 𝑝𝑝𝑐𝑐 ⋅ 𝐴𝐴 = (𝛾𝛾 ⋅ ℎ𝑐𝑐)  ⋅ 𝐴𝐴                                 (+2 points)                                             

ℎ𝑐𝑐 = 2.1𝑚𝑚− 0.4𝑚𝑚 = 1.7𝑚𝑚                                                                                              (+0.5 point) 

𝐹𝐹 = �9.80 𝑘𝑘𝑘𝑘
𝑚𝑚3� (1.7 𝑚𝑚)(2 𝑚𝑚 × 0.8 𝑚𝑚) = 26.7 𝑘𝑘𝑘𝑘                              (+0.5 point)  

b)  

𝑦𝑦𝑝𝑝 = 𝑦𝑦𝑐𝑐 + 𝐼𝐼𝑥𝑥𝑥𝑥
𝑦𝑦𝑐𝑐𝐴𝐴

= 𝑦𝑦𝑐𝑐 + 𝑏𝑏ℎ3

12𝑦𝑦𝑐𝑐𝐴𝐴
                                                                                      (+2 points)  

𝑦𝑦𝑝𝑝 = 1.7 𝑚𝑚 + 2𝑚𝑚 × 0.83𝑚𝑚3

12×1.7𝑚𝑚×(2𝑚𝑚×0.8𝑚𝑚)
= 1.73 𝑚𝑚                  (+0.5 point)                                             

c) 

 ∑𝑀𝑀ℎ𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 = 0:    𝐹𝐹𝑅𝑅ℎ − 𝐹𝐹�𝑦𝑦𝑝𝑝 − 𝐻𝐻� = 0                                                            (+1 point) 

 𝐹𝐹𝑅𝑅 = 𝐹𝐹�𝑦𝑦𝑝𝑝−𝐻𝐻�
ℎ

= 2.67𝑘𝑘𝑘𝑘×(1.733−1.3)𝑚𝑚
0.8𝑚𝑚

= 14.4 𝑘𝑘𝑘𝑘                               (+0.5 point) 
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