You are given a cone of height of 1 unit. The base angle is 40 degrees. Determine what radius

(of a perfect sphere) should have to maximize the volume within the cone. The volume above is
irrelevant.

Solution:
B
R
(0]
A
C D
We have
BC =1 (unit)
ZBAC = 40°
We must find R and
4
V =—-nR3
3 T
We know next formula
R 2S
P

where S - area of AABD, P - perimeter of one. So

1
S = EBC “AD = BC-AC = BC - BC - ctg£BAC = ctg(40°)(square units)
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BC
P = AD + BD + BA = 2AC + 2BA = 2 (BC "ctg£BAC + sinLBAC> N
_ 2(1 4+ cos(40°))

sin(40°) (units)

Then

2ctg(40°) cos(40°) . .

= 2(1 + cos(40°)) _ 1+ cos(40°) (units) ~ 0.4338(units)

sin(40°)
So we have

V= : cos(40%) 3 0.3419(cubi it

—37\1TF cos(40%)) TV (cubic units)

Answer:

__os@OY) o its) ~ 04338 (unit
1+ cos(40°) uniLs) = 5. (units)
4 < cos(40°)

V=cn|————=
\1 + cos(40°)

3
3 ) ~ 0.3419(cubic units)
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