The volume of a cone is ⅓πr2h and the volume of a cylinder
is πr2h, where π = 3.14159, r = radius (half the diameter),

and h = height.  Unfortunately a pint glass is neither a cone

nor a cylinder, but a sort of decapitated cone.  That’s okay.

All we need to know is the height and the top and bottom

widths of our pint glass.  (The inner dimensions, not outer.)
In the diagram on the right, the tan area represents the

inner area of a pint glass.  Let’s say that the glass is 5.35" tall,
3.16" wide at the top, and 2.04" wide at the bottom.  We can
determine the height of the red cone because we know that the
diameter of the pint glass changes by (3.16 – 2.04) = 1.12"
for each 5.35" of height, so for the diameter to go to 0,
another (2.04 * 5.35 / 1.12) = 9.7446 of height is needed.
Now we can calculate the volume of our pint glass by

subtracting the volume of the red cone from the volume

of the larger cone made by the red and tan areas combined.

d1 = 3.16", so r1 = 1.58"
d2 = 2.04", so r2 = 1.02"
The volume of the red cone is:

0.33333 * 3.14159 * (1.02)2 * 9.7446 = 10.6166 in3
The volume of the tan and red areas combined is:

0.33333 * 3.14159 * (1.58)2 * (5.35 + 9.7446) = 39.4602 in3
Therefore the volume of our pint glass is 39.4602 – 10.6166 = 28.8436 in3
There are 1.804 in3 in an ounce, so our pint glass holds (28.8436 / 1.804) = 15.9886 ozs
We can determine how much beer we’re losing if the glass is not entirely filled by using the height of the empty space and recalculating.  For example, if the glass is filled 1 inch short of the top, then the new

h1 = 4.35".  In order to determine the new d1, we use the fact that the diameter changes by 1.12" for each 5.35" of height.  This means that it will change by (1.12 * 4.35 / 5.35) = 0.9106 in 4.35" of height, which will make the new d1 be (2.04 + 0.9106) = 2.9506".  Therefore r1 = 1.4753".
The volume of the red cone remains the same as before, 10.6166 in3
The volume of the new tan and red areas combined is:

0.33333 * 3.14159 * (1.4753)2 * (4.35 + 9.7446) = 32.1245 in3
Therefore the volume of our short-filled pint glass is 32.1245 – 10.6166 = 21.5079 in3
There are 1.804 in3 in an ounce, so our pint glass now contains (21.5079 / 1.804) = 11.9223 ozs.

This means that just one inch of missing beer diminishes our pour by one-fourth.
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