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Show your work in detail. Correct answers without justification are never graded.

Q-1) Find the maximum volume for a right circular cylinder inscribed in a sphere of radius R. (10 pins)

Answer:

Height of the cylinder is 22 and the base radius is r. From the figure we have r> = R? — 2. Therefore
the volume is given by

V(z) = 2v7r® =2z n(R* — 2°) = 27(R*z — 2°), where 0 <z <R.

We first find the critical points.

V'(z) =2n(R* — 32%) =0 gives = = % in the domain.
We now check the values of V() at the critical point and at the end points.
R 47 R3
(ﬁ) = m,
Hence the maximum possible volume of a right circular cylinder inscribed into a sphere of radius R

47 R3 1
ULLEPN 2.42R*, which is — of the total volume of the sphere.
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V(0)=0, V V(R) = 0.
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