«— y—>

Maximize area:
A=Xxy

Constraint:
2y + 3x =600
2y =600- 3x

3
=300- —x
y 2

A= xy=x8%00- Exg
) 2 g

= 300X - 3 x?
2

AC=300- 3x=0
300 =3x
x =100

AC ¢ |

Increases for x <100
Decreases for x >100
\ maximumat x =100

y=300- Sx=300- >
2 2

=150

Total width: 150 ft
Length: 100 ft

v

(100)

p.372 #2

<>
X

Minimize wall length:
W =12x+7y

Constraint:
Xy =350
_350
X
W =12x+ 72200
e X g
2450
X

=12x+

2450 _

X
12= 24?0
X
2 = 2450
12
X =14.289

We=12- 0

0 14.289
Decreases for 0 < x<14.289

Increases for x >14.289
\ minimum at x =14.289

a) Rooms should be 14.289 ft by 24.495 ft

b) 10 rooms: W = 20x+11y = 20x + 3850

W<e=20- &?O =0
X
x =13.874

y = 25.226



p.373 #3

2X

Maximize area:
A=y +2x°

Constraints;
4y +6x =600
y? 3100

2x2 3 800

a) smallest when 2x* =800 so x =20

largest when using all fence except minimum used
by square (40 ft) so 6x =560 \ x=93.333

20£ x £ 93.333

b)
4y+6x=600 A=y +2%°
4y =600- 6x

3

.2
=&50- 3% +2x
y =150- > x e 2

(%)

-~

[0, 100] x [0, 20000]
0)

AC= 2&50- Ex—?i:e—39+ 4x=0
e 2 22g¢g
- 450+%x+4x=0

Ex=450
2

X =52.941
- | +
AC < |

52.9

v

Decreases for x < 52.941
Increases for x >52.941
\ minimum at X =52.941

Looking for maximum, so consider endpoints:
A(20) =15200

A(93.3) =17522.222

\ maximum areais 17,522.222 . ft.



p.372 #4
A=x*+pr?

Constraints;
4x+ 2pr =1000

rs 25

Maximum circle size
2pr =1000
= 500

Y
25£ 1 £159.155

4x + 2pr =1000
4x =1000- 2pr

x =250- 2y
2
2

A=Ss50- P10 +pr?
e 2 g

Q)

AG= 23550- —r$_p9+ 2pr

= 2500 +P 4 2pr =0
r

ap’ 0_
rc—+20x=25
I B

r =70.012

v

Ac < |

Decreases for r <70
Increases for r >70
\ minimumat r =70

b) maximum must occur at endpoint
r(25) = 46370.667

r(159.155) = 79577.472

\ maximum areawhen r =159.155 (all fence used
oncircle)

p.372 #5

Maximize volume:

V =xy

Constraint:

X? +4xy =120

4xy=120- x*
_120- x?
4

<
A
v

Increases for x< 6.3
Decreases for x >6.3
\ maximumat X =6.325

_120- x?
4x

=3.162

a) 6.325 cm by 6.325 cm by 3.162 cm

b) conjecture: Depth is half of width



p.372 #7

Minimize cost:

C =10(base area) + 5(side area)

= 10(5x) + 5(2xy+ 10y)
Constraint:
V =5xy=72
_12
S5X
C =50x +10x$e7—29+ 50229
oXg  edSXg
= 50x+144+@
X
C¢=50- E =0
x*
5 _ 720
x?
_ 72
X = —
5
X =3.795
J-
0 3.795

Decreasesfor 0< x<3.795
Increases for x >3.795
\ minimumat X =3.795

720

C(3.795) = 5(3.795) +144 + .

= $523.47

795




p.372 #10

f

2r

'

< X
Minimize area:
A= x(2r)+pr?

v

Constraints:

r3 20

x3 100

P =400 =2x+ 2pr
200 = x+pr

x =200- pr

A=(200- pr)(2r)+pr?
= 400r - 2pr® +pr?
= 400r - pr?

AC=400- 2pr =0
400 = 2pr

r= % = 63.662

A

A
v

Increasing for x < 63.6
Decreasing for x >63.6
\ maximum at X =63.662

Minimum must occur at endpoint

[0, 150] x [0, 15000]

Smallestr is 20.

Largest r occurs when least straight lengths are used
(i.,e. x=100).
400 = 2(100) + 2pr
200 = 2pr
_ 100

f = ——

P

A(20) = 6743.363
AE@Q: 9549.297
ép o
\ minimum occursat r =20

X=200- pr =137.168



p.372 #11

[

p.372 #13

Maximize volume of
@ cylinder:

V =pr?h
Relate r and h using given

perimeter:
© 1200=2r + 2h

600=r +h

< X

v

<4+— X- 1—>4—1>

Minimize length of ladder, I:

|2:X2+y2

Relate x and y using similar triangles:
y_ 8 b 8x

X x-1 Xx-1

Re-write | in one variable:

1?2 =x? +888_X92 = x>+ 64x’
éx-1g (x-12)

Find minimum using derivative:
(minimum 17 is equivalent to minimum 1)
( 2)¢: (x- 1)%(128x)- 64x*(2(x- 1))

(x- 2

*YUCK! TIMETO USE MY CALCULATOR!*

7

Graph 12:

[0, 12] x [0, 200]

Minimum occurs at (5, 125)

Since minimum |2 is 125, minimum | is
approximately 11.180 feet.

h=600-r

Re-writeV in one variable:
V =pr?(600- r)=p(600r?- r)

Find maximum using derivative:
Ve=p(1200r - 3r?)=0
3r(400-r)=0

r =0,400

Max occurswhen r =400, so h =600- 400 = 200

400 mm radius and 200 mm height



p.372 #15

a)
D toveprh
=p (3.65)%(10.6)
106 =443.651

© l b)A:Zprz +2prh

«— 73 —»

Relater and h:

pr°h =443.651
443.651

h=
pr?

Rewrite A intermsof r:

A= 2pr + 2pr 88445’ 6519
7]

887.302

=2pr®+
P r

¢) Find minimum using derivative:

887.302
AC=4pr - ” =0
887.302
r 2
* =70.609
r =4.133

- +
A o———

0 4.133

4pr =

443651

=8.266
T p (4 133)?

4.133 cm radius, 8.266 cm height
Can is short and fat
Ratio of diameter to dtitudeis1to 1

d) A= (365)° +2p(3.65)10.6) = 326.804 cn?

Aiiun = 20 (4.133)% + 2p (4.133)(8.266) = 322.015 cn?

The normal can uses close to the same amount of
metal

326.804 - 322.015
326.804

=0.0147

Normal can uses about 1.5% more metd

G
220000000 cans (g:865.2522 days ca@o 06¢ 9(1 47%)
0
day : year :ze can
= $6,432,715.24

about $6.4 million



p.372 #17
a)
T V =prth=p(2.5)*(7)

=137.445

! A=pr?+2prh

© l Relate r and h together:
«— 5 —»

pr’h =137.445
137.445

2

h=

pr

Re-write A in terms of one variable:
37 4450 2. 274.889

A=pr? + 2prg
g r
Minimize A:
AG= 2pr - 274.889 -0
r
=43.75
r =3.524
- +
O
0 3.524
_ 137.4452 _ 3504
p(3.524)

Dimensions: radius 3.524 cm, height 3.524 cm
b) Ratio of diameter to dtitudeis2to 1

0)
a$200cﬁ8000000000upscm29591cn cxaelm Gee 1m O $7,775,441.82

p.372 #19

vl . Yo
A N

& gg year = op 1000m£1000mg year

a@ZOchQOOOOOOOO cupscs&l?Ochm @ 1lm oselm 0 $7,021,141.88

v QE year : cp  XI0Oom100cmy  year
Savings per year: $754,299.93

d) left to you ©

/ \

A= 2x(cosx)

Find maximum by graphing A:

[0, 2] xX[O, 1.5]
Maximum at (0.860, 1.122)

x=0.860, A=1.122



