Calculus 1 Section 4-9: More Optimization

Question 10

A box with a square base and an open top must have a volume of V' cubic units. Find the dimensions of the
box that minimize its surface area.

Height h

Base side
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Calculus 1 Section 4-9: More Optimization

Question 10 - Solution
Let: - o = length of the base side (square base) - h = height of the box - Volume: V = 2?h = h = %
Surface Area (SA): The box has no top, so:

A(z) = Base + 4 sides = ? + 4zh

\%4 4V
A(x) = 2 + 4z <2> =224+ —
T
Minimize A(x):
Differentiate: e
Al(z) =2z — —
Set A’(x) = 0:
4V
2x—?:0:>2x3:4V:>£3:2V:>:U:\3/2V
Then:
b K B %4 Ve K
= STVY vz~ V3
Answer:

r=vV2V, h= f/%

These dimensions give the minimum surface area for the box.
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