version 1 120 by 500

Sheetwidth =120 Sheet length = 500

Sheet Area = 60000 Sheet Perimeter =
1240

length of box =500—2- x

width of box =120-2-x

height of box =x

Surface Area of open top box

SAK) =60000-4-x 2  BA_g.y

dx

Volume of open top box

V(x) = (500—2-x )(120—2-x )X
=4-x- (x—250)- (x—60)

=4+ x 31240+ x 2460000 x

d
AV 19 x 22480+ x+60000

dx

662.18 y
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1.84e+7 T v

ﬂ(x)=volume

2e+6 1(27.9823,795648)

342.5

(178.684,-6049570)

2.01E+7 |

V(x) =4-x+ (x=250)- (x—60)

—4- x 3-1240-x 2+60000- x

dV 2
— =12-x“—-2480-x+60000

dx

2

0 =12:x ©“—2480- x+60000

2
D = (-2480 ) —4(12)(60000 )=3270400

2480— 3270400
X = ~27.98
212
2480+ /3270400
X = ~178.7
2-12

V(27.98)~795648.2832
V(178.7)=-6049574.209
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-2e+7 |

85e+7 | ¥
(27.9823,795648)
| (27.9823,0)

266 | Vol ooy
H_T_F—.ﬁ::\':::::(i.../’:)::::‘
-80.64[ 20 | 364.96

f2(x)=d— volume
X

(178.684,-6049570)

V(x) =4-x+ (x=250)- (x—60)

—4- x 3-1240-x 2+60000- x

dV 2

S —12-x2-2480- x+60000
dx

0 =12+ x 2—2480- x+60000

2
D = (2480 ) —4(12)(60000 )=3270400
24803270400

X ~27.98
2:12
2480+ 3270400
X = ~178.7
2:12

V(27.98)~795648.2832
V(178.7)=-6049574.209
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B1E+8 | ¥V

2E+7 1

X
I A 5
3648 |

Where is V(x) > 0?
V(x) >0 whenx €(0,60) or x > 250

Where is V(x) < 0?
V(X) < 0whenx <0
OR x (60, 250)

Where is V(x) = 0?
V(x) =0 x=00Rx =60 OR x =250

What is the FEASIBLE DOMAIN?
x €(0,60)
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Given Sheet Dimensions

500 by 120

What is the FEASIBLE DOMAIN for x?
x €(0,60)

Why?

The square corner cut needs to be less than

1
(27’9823 ’ 795648) — of the smallest side of the sheet of the

2

t material given
EtD | J

-11.3

LE+6 l
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.960

-144.54

What are the dimensions that will yield the
maximum volume when you are making an
open top rectangular box out of a sheet of
material with dimensions 500 by 120 ?

Exact Dimensions

20- 511 880 20- (511 260
+ by
3 3 3 3
10+ (/511 -31)
3
Approximate Dimensions

444.04 by 64.035 by 27.98

by

V'(1.5)=56307.
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1735.71 y

1 750

--121.43

What is the maximum volume when you are making

an open top rectangular box out of a sheet of material
with dimensions 500 by 120 ?

Exact Dimensions

20- (511 880 20- (511 260
| by - b

3 3 3 3
-10- (/511 -31)

3
Approximate Dimensions

444.04 by 64.035 by 27.98

EXACT Volume
V(-w.( 511 -31) |- 4088000- 511 70928000

Approximate Volume

X} v(27.98 )=795648.2832
508.78
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1 sheet length 500 0 0
2 sheet width 120 0 49.9|x_te
311 500-2*x 0 w_sheet-x_given |x_te
4 W 1 120-2*x O|w_sheet
5n_1 X X_given 0
6 volume 4*x*(x-250)*(x—6.. 49.9 49.9
7 5a_1 60000—-4*xA"2 X_given w_sheet-x_given
8 sheet perimet... 1240|x_given w_sheet
9 sheet area 60000|[_sheet—x_given 0
1081 4||_sheet-x_given 49.9
11 1 1240|_sheet-x_given w_sheet-x_given
— ' ' |
[42] "sheet length *
1-18-19 Optimization of an open top box 120 by 500 sheet.tns 8 of 8



version 1 420 by 500

+7 LY

fl(x)=v01ume

(75.802,7088100)

-40/00 (230.865.-368693 ) 404.91

V(x) =4-x+ (x=250)- (x—210)

—4 x 321840+ x 24210000~ x

dV 2
— =12-x“-3680-x+210000
dx

2

0 =12:x“—3680-x+210000

2
D = (-3680 ) —4(12)(210000 )=3462400
 3680— (3462400

X ~
2:12
2480+ /3462400
X = ~230.9
2:12

V(75.8)~7088100.452
V(230.9 )=-368693.0442
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+7 1y V(x) =4-x+ (x=250)- (x—210)

—4 x 321840+ x 24210000~ x

dV 2
— =12-x“-3680-x+210000

dx

2

0 =12:x“—3680-x+210000

2
D = (-3680 ) —4(12)(210000 )=3462400

£1(x)=vol - _
(x)=volume 112- /3904 (/61 —14)
« _

~75.8
212 3
(75.802,7088100) _ _
112+3904  [61 +14
X = - ~230.9
212 3

V(75.8)~7088100.452

s ,\_(3,39,"8,6?’9), — v(230.9 )~-368693.0442
~40/20 (230.865,-368693) 404.91

f2(x ==—/|volume
dx

(75.802,0)
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31e+8 T v
Where is V(x) > 0?
V(x) >0 whenx €(0,210) or x > 250

Where is V(x) < 0?
V(X) < 0whenx <0
OR x €(210, 250)

2e+7 1
A ——— X} Where is V(x) = 0?
98.33| 50 £1(x)-vokfifie67 V(x) =0 x =0 OR x =210 OR x =250
What is the FEASIBLE DOMAIN?
x €(0,210)
O3E+8 |
30f8
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A
E+6 |
EHO 1Y (75.802,7088100)

E+0
21.2600) 143.42
E+6 |

Given Sheet Dimensions

500 by 420

What is the FEASIBLE DOMAIN for x?
x €(0,210)

| Why?

The square corner cut needs to be less than

l of the smallest side of the sheet of the
2

material given
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What are the dimensions that will yield the
maximum volume when you are making an
open top rectangular box out of a sheet of
material with dimensions 500 by 420 ?

Exact Dimensions

20+ (541 580 20- (541 340
| by |
3 3 3 3
-10- (/541 —46)
3
Approximate Dimensions
348.4 by 268.4 by 75.8

by

DO |
501 50
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462 Y What is the maximum volume when you are making
an open top rectangular box out of a sheet of material
with dimensions 500 by 420 ?

Exact Dimensions
20+ (541 ]l 580 by 20- (541 ]l 340 b
3 3 3 3
-10- (/541 —46)
3
Approximate Dimensions
348.4 by 268.4 by 75.8
EXACT Volume
v o (/541 —46) | 4328000 [541_ 90712000
3 27 27
Approximate Volume
V(75.8)=7088100.452

50 550
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462 Y What is the maximum volume when you are making
an open top rectangular box out of a sheet of material
with dimensions 500 by 420 ?

Approximate Dimensions
348.4 by 268.4 by 75.8
Approximate Volume
V(75.8)=7088100.452

dv
—at = 2.5 V'(2.5)=f7(2.5) = 200875.

50 550
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1 sheet length 500 0 0
2 sheet width 420 0 49.9|x_te
311 500-2*x 0 w_sheet-x_given |x_te
4 N1 420-2*x 0/w_sheet
5n_1 X X_given 0
6 volume 4*x*(x-250)*(x-2.. 49.9 49.9
7 5a_1 210000-4*x"2 X_given w_sheet-x_given
8 sheet perimet... 1840|x_given w_sheet
9 sheet area 210000|[_sheet-x_given 0
1081 4||_sheet-x_given 49.9
11 1 1840|_sheet-x_given w_sheet-x_given
— ' ' |
[42] "sheet length *
1-18-19 Optimization of an open top box 420 by 500 sheet.tns 8 of 8



version 1 850 by 600

+7 1y (115.56,26381500)

' (367.773,-5705550
L6l |

V(x) =4-x+ (x—425)- (x—300)

—4- x 322900+ x 2+510000- x

dV 2
— =12-x“-5800-x+510000
dx

2

0 =12:x=—5800- x+510000

2
D = (-5800 ) —4(12)(510000 )=9160000
5800~ (9160000

X ~115.6
i
5800-+,/9160000
X = ~367.8
i

V(115.6 )~26381476.03
V(367.8 )=-5705550.105
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+7 1Y (115.56,26381500) V(x) =4-x- (x-425)- (x-300)

—4- x 322900+ x 2+510000- x

dV 2
— =12-x“-5800-x+510000

dx

2

0 =12:x=—5800- x+510000

2
D = (-5800 ) —4(12)(510000 )=9160000

£1(x)=vol - _
(x)=volime 112- /3904 (/61 —14)
« _

~115.6
2:12 3
112+3904  [61 +14
X = = ~367.8

2-12 3

V(115.6)%26381476.03
(115.56,0) (367.773,0)

R ——— \ . XBV(367.8)*5705550.105
-40100 o\ 404,91

f2(x)=—(volume)
dx

o | (367.773,-5705550)
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3148 T v

Where is V(x) > 0?
V(x) >0 whenx €(0,300) or x > 425

Where is V(x) < 0?
V(X) < 0whenx <0
OR x €(300, 425)

2E+7 1
; oo~ _~ XI'Whereis V(x) = 0?
-08.33] 50 109 ~vof8e57| viy = 0 5 _ _
L X)=voluihe V(x) =0 x=00R x =300 OR x =425
What is the FEASIBLE DOMAIN?
x €(0,300)
O3E+8 |
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+7 1LY

(115.56,26381500 )

+6 |

Given Sheet Dimensions

850 by 600

What is the FEASIBLE DOMAIN for x?
x €(0,300)

Why?

The square corner cut needs to be less than

l of the smallest side of the sheet of the
2

material given
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-85/ 935

What are the dimensions that will yield the
maximum volume when you are making an
open top rectangular box out of a sheet of

material with dimensions 850 by 600 ?

Exact Dimensions
50- 229 1100 50- 229 350
{ by { b
3 3 3 3
-25- ({229 —29)
3
Approximate Dimensions
618.88 by 368.88 by 115.6
dv
—at = 5.5
dx
V'(5.5)=478463.

y
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935

What is the maximum volume when you are making
an open top rectangular box out of a sheet of material
with dimensions 850 by 600 ?

Exact Dimensions

50- (229 1100 . 50+ 229 350
{ by { b
3 3 3 3
-25- (/229 —29)

3
Approximate Dimensions
618.88 by 368.88 by 115.6
EXACT Volume
v (/229 —29) | 28625000 [229 279125000
3 27 27
Approximate Volume
V(115.6 )=26381476.03
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1 sheet length 850 0 0
2 sheet width 600 0 49.9|x_te
311 850-2*x 0 w_sheet-x_given |x_te
4 W 1 600-2*x O|w_sheet
5n_1 X X_given 0
6 volume 4*x*(x—-425)*(x-3.. 49.9 49.9
7 5a_1 510000-4*xA"2 X_given w_sheet-x_given
8 sheet perimet... 2900 x_given w_sheet
9 sheet area 510000|[_sheet—-x_given 0
1081 4||_sheet-x_given 49.9
11 1 2900|[_sheet-x_given w_sheet-x_given
— ' ' |
[42] "sheet length *
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