Water is kept in a cylindrical container stood upright. The height of the water in the container is
1m and radius of container is 10cm. find out the total force by the water on one half part on the
cylindrical container.

Solution

To find out the total force by the water on one half part on the cylindrical container standing
upright we need find the total force by the water on one half of the wall and on one half of the
bottom:

Fiotat = Fwau + Fpottom-

The total force by the water on one half of the bottom:

Fpottom = Ppottom * Esbottomf

where Py, t:0m — Pressure on the bottom, S, ,¢:om — area of the bottom.

— 2
Spottom = TT%,

where r - radius of container.

Pypottom = PGH,

where p — density of the water, g — acceleration of gravity, H - the height of the water in the
container.

So,
Fpottom = pgH * ET[T”Z.

To find the total force by the water on one half of the wall we consider infinitely small area of
one half of the wall:

dFyan = Pwau * dSwau

where P,,,;; — pressure on the wall at height h (P,,q;; = pgh), dS,, 4. - infinitely small area of
one half of the wall (dS,,,;; = 2% * dh = rdh).

So,
dF, . = pgh * nrdh.

Now we need to integrate this from 0 to H:

H 2

H
H
Foon = f pgh * mrdh = pgrrrf hdh = pgm"?.
0 0

The total force by the water on one half part on the cylindrical container:
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1 1
Frotar = pgH * 571 + pgnr — = 5 pgnrH(H + 7).

1
Frotar = > 103 %98+ x10x1072% 1% (1 + 10 * 1072) = 1.69 = 103N.

Answer: 1.69 = 103N.
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