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Analysis (a) We consider the free-body diagram of the liquid block enclosed
by the circular surface of the cylinder and its vertical and horizontal projec-
tions. The hydrostatic forces acting on the vertical and horizontal plane sur-
faces as well as the weight of the liquid block are determined as

Horizontal force on vertical surface:

Fu = Fy = Pae A= pghcA= pg(s + R2)A

1kN
= (1000 kg/m*)(9.81 m/s?)(4.2 + 0.8/2m)(0.8 m X 1 ( )
( g/m)( s°)( m)(0.8 m X 1m){ - = =

= 36.1 kN

Vertical force on horizontal surface (upward):

Fy = Pae A= pghc A= pQhpouom A

) ) , 1kN )
(1000 kg/m?)(9.81 m/s?)(5 m)(0.8 m x 1 m)(.l 000 kg - m/s?

= 39.2 kN

I

Il —5=42m
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Weight of fluid block per m length (downward):
W = mg = pgV = pg(R* — =R%4)(1 m)

= (1000 kg/m’)(9.81 m/s?) (0.8 m)*(1 — 7/4)(1 m) (mm} ::; N m?)

= 1.3 kN
Therefore, the net upward vertical force is
Fo=F—-W=392 -13=379kN

Then the magnitude and direction of the hydrostatic force acting on the
cylindrical surface become

Fo= VFi+ F§= V367 + 37.92 = 52.3 kN
tan # = F/Fy, = 37.9/36.1 = 105 — 6 = 46.4°

Therefore, the magnitude of the hydrostatic force acting on the cylinder is
2.3 KN per m length of the cylinder, and its line of action passes through
the center of the cylinder making an angle 46.4° with the horizontal.
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