Solution 1.C3

(a) Considering the right side of the liquid column, the surface tension acts tangent to the local
surface, that is, along the dashed line at right. This force has magnitude F = YD, as shown. Its
vertical component is Fcos(6—«), as shown. There are two plates. Therefore, the total z-directed
force on the liquid column is

*, plate

Fvertical =2Yb cos(@ - @) Ans. (a)

(b) The vertical force in (a) above holds up the entire weight of the liquid column between plates,
which is W = pg{bh(L — h tan)}. Set W equal to F and solve for

Y = [pgbh(L — htana)]/[2 cos(@—- )] Ans. (b)
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