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AP Calculus AB/BC

Optimization Match Up

Construct a window in the shape of a semi-circle over a rectangle. If the distance around the outside of
the window is 12 feet, what dimensions wili result in the rectangle having largest possible area?

Main equation you're optimizing: Good sketch of optimizing equation graph
(provide scale):

Helper equaticn:

Optimizing equation after substitution (1 variable only):

A sheet of cardboard 3 ft. by 4 ft. will be made into a box by cutting equal-sized squares from each

corner and folding up the four edges. What will be the dimensions of the box with the largest volume?

Main equation you're optimizing: Good sketch of optimizing equation graph
' {provide scale}:

Helper equation:

Optimizing equation after substitution (1 variable only):

An open rectangular box with square base is to be made from 12 ft? of material. What dimensions will
result in a box with the largest possible volume?

Main equation you're optimizing: Good sketch of optimizing equation graph
(provide scale):

Helper equation:

Optimizing equation after substitution (1 variable only):
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Consider a rectangle of perimeter 12 inches. Form a cylinder by revolving this rectangle about one of its
edges. What dimensions of the rectangle will result in a cylinder of maximum volume?

Main equation you're optimizing: - Good sketch of optimizing equation graph -
{provide scale):

Helper equation:

Optimizing equation after substitution (1 variable only):

A container in the shape of a right circutar cylinder with no top has surface area 12 = ft°. What height A
and base radius rwill maximize the volume of the cylinder?

Main equation you're optimizing: ' - Good sketch of optimizing equation graph'
' (provide scale):

Helper equation:

Optimizing equation after substitution (1 variable enly):

A ¢ylindrical can is to hold 12 = m®. The material for the top and bottom costs $12/m?, and materlal for
the side costs $8/m?. Find the radius rand height / of the most economical can.

Main equation you're optimizing: Good sketch of optimizing equation graph
(provide scale):

Helper equation:

Optimizing equation after substitution (1 variable only):
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Construct a window in the shape of a
semi-circle over a rectangle. If the

distance around the outside of the

window is 12 feet, what dimensions will.

result in the rectangle having largest

possible area?

A sheet of cardboard 3 ft. by 4 ft. will
be made into a box by cutting equal-
sized squares i;rom each corner and
folding up the four edges. What wili be
the dimensions of the box with largest

volume?

An open rectangular box with square
base is to be made from 12 ft.2 of
material. What dimensions will result in

a box with the largest possible volume?

Consider a rectangle of perimeter 12
inches. Form a cylinder by revolving this
rectangle about one of its edges. What
dimensions of the rectangle will result in

a cylinder of maximum volume?

A container in the shape of a right
circular cylinder with no top has surface
area 127 ft.2 What height / and base
radius rwill maximize the volume of the

cylinder?

A cylindrical can is to hold 127 m.> The
material for the top and bottom costs
$12/m.? and material for the side costs
$8/m.? Find the radius rand height # of

the most economical can.




V=nr’h

Rr=rar’+2=r)h

C=12nr’+12xr?+8@2nanh

12x=nth

V=mnr’h

12 = 2r + 2h




V = (4-2x) (3-2x) (x)

none

V=x2y

12 = 3 + 4 (xy)

A=xy

X2 +x+2y=12
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Construct a window in the shape of a semi-circle over a rectangle. If the dis round the outside of
the window is 12 feet, what dimensions will resuit in the{fEttangly having|largest possible area?

Main equation you're optimizing: reckenyte onga Good sketch of optimizing equation graph
ﬁ: X 5 9 (provide scale):

»
Helper equation;
pered o \e= 2y X TRy

Optimizing@‘liation after substitution (1 variable only):
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A= x (12x~TXi5) /o

2. .- : -
.A _sheet of cardboard 3 ft. by 4 ft. will be made into a box by cutting equal-sized squares from each
corner and folding up The four edges. What will be the dimensions of the|Gox ith the(fargest valuiiie?|
Main equation you're optimizing: box volume Good sketch of optimizing equation graph
N= (4-2x) (3 “"'?_D{) ( 7’»7 (provide scale):
sy D‘%A— SR oot Yol
Helper equation: (None - -) hosed o predung
Optimizing equation after substitution (1 variable only):
N= (4 ~x) (2 ~2ZX) %
3. -

An open rectangular box with square base is to be made from 12 ft* of material, What dimensions will

result in awith the largest possible volume?

i i L 7 : :
Main equation you're optimizing: ¢ V'YL Good sketch of optimizing equation graph
N = X’L\_ﬂ ' édirovife scale):
. SA ok GO '
Helper equation:
perequation: 2 = w4 4y by A
timizing equation after substitution (1 variable only): W
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A cylindrical can is to hold 12 & m®. The material for the top and bottom costs $12/m?, and material for
the side costs $8/m?. Find the radius rand height / of the fmost economical can.]

Consider a rectangle of perimeter 12 inches. Form a cylinder by revolving this rectangle about one of its ‘ :

edges. What dimensions of the rectangle will resuft in Z[cylinder of maximum volume?y 5

Main equation you're optimizing: <3\n%er Vo towd Good sketch of optimizing equation graph '

N = (\T'XLS (provide scale):
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Helper equation: o)
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Opt‘Elzing equation after substitution (1 variable only): 50 : ; ¥

o= b e \_-j o m
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A container in the shape of a right circular cylinder with no top has surface area 12 n 2. Wh_at height # -

and base radius +will maximize the {volume of the cylindery

Main equation you're optimizing: volome eylimbin A[ Goad sketch of optimizing equation graph g

= Z provide scale):
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Helper equation: e

o \2= Wty 2 v 9 3 |

O@ng equation after substitution (1 variable only): :
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6. -

Main equation you're optimizing: <>~ B Good sketch of optimizing equation graph g

C = | ’L(’h’r”') (_2:) “+ B ( 27y \f‘\’) (provide scale): : C'
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per equation: "o = iy —_

Optimizinq equation after substitution {1 variable anly):
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