Calculus 1 Section 4-3: Minimum and Maximum Values

Question 10

Problem:
A box with a square base and open top must have a volume of 500 cm®. Find the dimensions of the box

that minimize the surface area.
(a) Express the surface area as a function of one variable.
(b) Find the dimensions that minimize the surface area.

(¢) What is the minimum surface area?
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Calculus 1 Section 4-3: Minimum and Maximum Values

Question 10 - Solution

Let x be the side length of the square base, and h be the height of the box.
(a) Surface area as a function of one variable:
Volume constraint:

500
T

Surface area (no top):
500 2000
Alz) =2 +4ah =2 + 4o — =2° + —

22
(b) Minimize the surface area:
Differentiate: 5000
Al(z) =2z — e
Set derivative to O:
2000 3 3
2z — - =0= 22" = 2000 = z° = 1000 = z = 10
Find h: 500
h=— =
102

Dimensions: ‘x =10cm, h =5cm

(c¢) Minimum surface area:

2000
A=102+1—0=100+200=

Graph of A(z) =22 + 2090;
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