
𝑦

𝑥

     𝐴 = 𝑙𝑤
     𝐴 = 𝑥𝑦
600 = 𝑥𝑦

     𝑦 =
600

𝑥
⎯⎯⎯

𝐶 =
$60

𝑚
⎯⎯⎯

          𝑃 = 2𝑦 + 4𝑥
          𝐶 = 2𝑦 × 60 + 4𝑥 × 60

          𝐶 = 2 ቆ
600

𝑥
⎯⎯⎯ ቇ × 60 + 4𝑥 × 60

          𝐶 =
72000

𝑥
⎯⎯⎯⎯⎯⎯+ 240𝑥

          𝐶 = 72000𝑥ିଵ + 240𝑥

         𝐶ᇱ = −72000𝑥ିଶ + 240

         𝐶ᇱ = −
72000

𝑥ଶ
⎯⎯⎯⎯⎯⎯+ 240

           0 = −
72000

𝑥ଶ
⎯⎯⎯⎯⎯⎯+ 240

72000

𝑥ଶ
⎯⎯⎯⎯⎯⎯= 240

          𝑥 = √300
⎯⎯⎯ 

          𝑥 = 10√3
⎯⎯ 

𝑚
𝐶𝑜𝑠𝑡 = 𝐿𝑒𝑛𝑔𝑡ℎ ×

𝐶𝑜𝑠𝑡

𝑙𝑒𝑛𝑔𝑡ℎ
⎯⎯⎯⎯⎯⎯

𝑦 =
600

√300
⎯⎯⎯ ⎯⎯⎯⎯⎯

𝑦 = 20√3 
⎯⎯ 

𝑚
𝐴 = 𝑥𝑦

𝐴 = 20√3
⎯⎯ 

(10√3
⎯⎯ 

)
𝐴 = 600

Check Answer

2𝑤
𝑤

ℎ

𝐶𝑜𝑠𝑡஻௔௦௘ =
$4.5

𝑚ଶ
⎯⎯⎯⎯

𝐶𝑜𝑠𝑡ௌ௜ௗ௘௦ =
$6

𝑚ଶ
⎯⎯⎯

𝑉 = 𝐿𝑤ℎ
8 = 2𝑤ଶℎ
4 = 𝑤ଶℎ

ℎ =
4

𝑤ଶ
⎯⎯⎯

𝑉 = 8𝑚ଷ

𝑆𝐴∗ = 2𝑤ଶ + 6𝑤ℎ

𝑆𝐴 = 2𝑤ଶ + 6𝑤 ൬
4

𝑤ଶ
⎯⎯⎯൰

𝑆𝐴 = 2𝑤ଶ + 24𝑤ିଵ

𝐶 = 2𝑤ଶ × 4.5 + 24𝑤ିଵ × 6
𝐶 = 9𝑤ଶ + 144𝑤ିଵ

𝐶ᇱ = 18𝑤 − 144𝑤ିଶ

 0 = 18𝑤(1 − 8𝑤ିଷ)

𝐶𝑜𝑠𝑡 = 𝐴𝑟𝑒𝑎 ×
𝐶𝑜𝑠𝑡

𝐴𝑟𝑒𝑎
⎯⎯⎯⎯⎯

𝑤 = 0 1 − 8𝑤ିଷ = 0

                1 =
8

𝑤ଷ
⎯⎯⎯

               𝑤 = 2𝑚

ℎ =
4

2ଶ
⎯⎯

ℎ = 1𝑚

𝐶 = 9𝑤ଶ + 144𝑤ିଵ

𝐶 = 9(2)ଶ + 144(2)ିଵ

𝐶 = $108

𝐴∗ = 600𝑚ଶ

𝐴 𝑃 𝐵

𝐶

3

𝑥5 − 𝑥$50

𝑚
⎯⎯⎯

$80

𝑚
⎯⎯⎯

𝐶𝑜𝑠𝑡 = 𝑙𝑒𝑛𝑔𝑡ℎ ×
𝑐𝑜𝑠𝑡

𝑙𝑒𝑛𝑔𝑡ℎ
⎯⎯⎯⎯⎯⎯           𝐶 = 50(5 − 𝑥) + 80ඥ𝑥ଶ + 9

⎯⎯⎯⎯⎯⎯ 

         𝐶ᇱ = −50 +
80(2𝑥)

2√𝑥ଶ + 9
⎯⎯⎯⎯⎯⎯ ⎯⎯⎯⎯⎯⎯⎯⎯

           0 = ⋯

        50 =
80𝑥

√𝑥ଶ + 9
⎯⎯⎯⎯⎯⎯ ⎯⎯⎯⎯⎯⎯⎯

       8𝑥 = 5ඥ𝑥ଶ + 9
⎯⎯⎯⎯⎯⎯ 

  64𝑥ଶ = 25𝑥ଶ + 225
…
          𝑥 = 0.416

ඥ𝑥ଶ + 9
⎯⎯⎯⎯⎯⎯ 

Pipeline across land then water.

Land

Water

𝑀𝑖𝑛 𝐶𝑜𝑠𝑡 𝐴 → 𝐶

𝐶 = 50(5 − 𝑥) + 80ඥ𝑥ଶ + 9
⎯⎯⎯⎯⎯⎯ 

𝐶 = 50(5 − 0.416) + 80ඥ0.416ଶ + 9
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 

𝐶 = $229.20

𝐶 = 50(5 − 𝑥) + 80ඥ𝑥ଶ + 9
⎯⎯⎯⎯⎯⎯ 

𝐶 = 50(5 − 0) + 80ඥ0ଶ + 9
⎯⎯⎯⎯⎯⎯ 

𝐶 = $290

Check End Points

𝐶 = 50(5 − 𝑥) + 80ඥ𝑥ଶ + 9
⎯⎯⎯⎯⎯⎯ 

𝐶 = 50(5 − 5) + 80ඥ5ଶ + 9
⎯⎯⎯⎯⎯⎯ 

𝐶 = $466.48

Min
2

Min SA Cost.

Min Perimeter Cost.

Min
√300

⎯⎯⎯ 

Min t, v=a, v=b

C12 - 3.9 - Cost Area/Length Max/Min Notes
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