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Hydrostatic pressure and force
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Hydrostatic pressure and force

The pressure at depth d in a fluid with density ρ is

P = ρgd,

where g is acceleration due to gravity.

Example 1. A dam has the shape of an equilateral triangle with height
10m, and is filled with a fluid with density ρ up to 2m from the top. Find
the hydrostatic pressure of the fluid on one side of the dam.
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Moments and centers of mass
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Moments and centers of mass

Consider n masses at positions (x1, y1), . . . , (xn, yn) with masses m1, . . . ,mn.
The moment about the x-axis is

Mx =

n∑
i=1

miyi,

and the moment about the y-axis is

My =

n∑
i=1

mixi.

The center of mass (x, y) is given by

x =
My

m
and y =

Mx

m
,

where m =
∑n

i=1mi is the total mass.
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Example 2. Find the moments and center of mass of the system of objects
that have masses 1, 2, 3 at positions (0, 0), (0, 1), and (1, 1).
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Moments and centers of mass of lamina

Consider the region R that lies between the lines x = a,x = b, y = 0 and
y = f(x) for a positive function f . Upon this region lies a flat plat (lamina)
with density ρ.
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Moments and centers of mass of lamina

The moment about the y-axis is

My = ρ

∫ b

a
xf(x) dx,

and the moment about the x-axis is

Mx = ρ

∫ b

a

1

2
[f(x)]2 dx.

The mass of the plate is

m = ρ

∫ b

a
f(x) dx,

and the center of mass is

x =
My

m
and y =

Mx

m
.



Example 3. Find the center of mass of a semicircular plate of radius r.
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Example 4. Find the centroid of the region bounded by the curves y = cosx,
y = 0, x = 0, and x = π/2.
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