24 Lesson 24

24.1 Optimization

Example: A box with a square base and no top is to be built with a volume of 2000 in®.
Find the dimensions of the box so that we use the least amount of material possible.
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Example: A Norman window is constructed by adjoining a semicircle to the top of an

ordinary rectangular window. Find the dimensions of a Norman window of maximum area
if the total perimeter is 28 feet.
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Example: Suppose that a cylindrical can is able to hold 1287 in® of liquid. Find the
dimensions of the can, namely the radius r and height A, that will minimize the amount of
material used. Note that the volume of a cylinder is 772k and the surface area is 2rrh+ 27712,
where r is the radius and A is the height of the cylinder.
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Example: A rectangular box has a square base. The sum of the two base side lengths and
the height is 30 in. What is the maximum possible volume?

Find mwaxn. of V on Lo,5).

V's 0Ox - ox*
Notec V'#DNE.
Solve V'szo0,
L o0z0ox-6a"
3 GaIO=X)
=Y x3 0,0

b v
o o

10 3000= 20003 1000

15 o

=) aabs. Mmax. ot x310

So, a: 30-2x3 30-20310

V= x‘a= 10° = 1000 in®

g_b&. function: VS x‘.}

constraint: &x* 33 30
L 33 30-2x

So, V2 x*(30-2x)% 30x*-2x®

Tnavtervosl: Nove »n>0.
e ]

Also, 3"° =Y 30-2x%0 =) 30%2ax =D IS%x

So, » is wm [CO,I5).

80



