MA104 Quiz #4
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A right circular cylinder is inscribed in a sphere of radius r.  Find the largest possible volume of such a cylinder.  
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 (CONSTRAINT EQUATION)
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Solving 
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 for h, yields: 
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.  Choose the positive value for h.
Verifying max or min: 


1)  Second Derivative Test:  
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 evaluated at 
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 is < 0.  Therefore, the volume function is concave down at the critical point, and has a max at that point.

2)  First Derivative Test:  
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 evaluated at 
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 and 
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.  Therefore, since the slope to the left of the critical point is positive and the slope to the right of the critical point is negative, then the critical point must be a max.
Therefore,
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