
𝑥
𝑥

ℎ

𝑉 = 500𝑚𝐿

Open Top, Min SA?
     𝑉 = 𝑙𝑤ℎ
500 = 𝑥ଶℎ

     ℎ =
500

𝑥ଶ⎯⎯⎯

    ℎ =
500

10ଶ⎯⎯⎯

    ℎ = 5 𝑐𝑚

 𝑆𝐴 = 𝑥ଶ + 4𝑥ℎ

 𝑆𝐴 = 𝑥ଶ + 4𝑥 ቆ
500

𝑥ଶ⎯⎯⎯ቇ

 𝑆𝐴 = 𝑥ଶ + 2000𝑥ିଵ

𝑆𝐴ᇱ = 2𝑥 − 2000𝑥ିଶ

    0 = 2𝑥 − 2000𝑥ିଶ

  2𝑥 =
2000

𝑥ଶ⎯⎯⎯⎯⎯

  𝑥ଷ = 1000
    𝑥 = 10 𝑐𝑚

1𝑚𝐿 = 1𝑐𝑚ଷ

Min SA is 300 𝑐𝑚ଶ.𝑆𝐴 = 10ଶ + 4(10)(5)
𝑆𝐴 = 300 𝑐𝑚ଶ

Cylinder V=1000mL, Find dimensions for Min SA.
       𝑉 = 𝜋𝑟ଶℎ
1000 = 𝜋𝑟ଶℎ

       ℎ =
1000

𝜋𝑟ଶ⎯⎯⎯⎯⎯

  𝑆𝐴 = 2𝜋𝑟ଶ + 2𝜋𝑟ℎ

  𝑆𝐴 = 2𝜋𝑟ଶ + 2𝜋𝑟 ቆ
1000

𝜋𝑟ଶ⎯⎯⎯⎯⎯ቇ

  𝑆𝐴 = 2𝜋𝑟ଶ + 2000𝑟ିଵ

 𝑆𝐴ᇱ = 4𝜋𝑟 − 2000𝑟ିଶ

     0 = 4𝜋𝑟 − 2000𝑟ିଶ

4𝜋𝑟 =
2000

𝑟ଶ⎯⎯⎯⎯⎯

     𝑟 = ඨ
500

𝜋
⎯⎯⎯

⎯⎯⎯
య

= 5.4 𝑐𝑚

𝑟

ℎ

ℎ =
1000

𝜋(5.4)ଶ⎯⎯⎯⎯⎯⎯⎯

ℎ = 10.9 𝑐𝑚

𝑉 = 𝜋𝑟ଶℎ
𝑉 = 𝜋(5.4)ଶ(10.9)
𝑉 = 1000

An open top box* made by cutting equal lengths from each corner of a 8 x 15 cm rectangle & folding 
up the sides. Find length of square cut from each corner so  box has a Max Volume and find it.

𝑥
𝑥

15 − 2𝑥
𝑥

𝑥

8 − 2𝑥

 𝑉 = 𝑙𝑤ℎ
 𝑉 = (8 − 2𝑥)(15 − 2𝑥)𝑥
𝑉 = 4𝑥ଷ − 46𝑥ଶ + 120𝑥
𝑉ᇱ = 12𝑥ଶ − 92𝑥 + 120
  0 = 12𝑥ଶ − 92𝑥 + 120
  0 = 3𝑥ଶ − 23𝑥 + 40
  0 = (3𝑥 − 5)(𝑥 − 6)

𝑙𝑒𝑡 𝑥 = 𝑙𝑒𝑛𝑔𝑡ℎ 𝑡𝑜 𝑐𝑢𝑡

15 − 2𝑥
8 − 2𝑥

𝑥8

15

𝐷𝑜𝑚𝑎𝑖𝑛 ∶

𝑥 cant be 
negative!
Cant cut two
4′s off a 8!

𝑉 = (8 − 2𝑥)(15 − 2𝑥)𝑥

𝑉

2nd   Calc   Max

𝑥 =
5

3
⎯⎯= 1.66 𝑥 = 6

(0,0)

(4,0)

(1.66,90.74)

(7.5,0)
𝑥

(6, −72)

𝑉 = ൫8 − 2(1.67)൯(15 − 2(1.67)(1.67)

𝑉 = 90.74 𝑐𝑚ଷ

0 > 𝑥 > 4

0

Max
41.66

Max volume 
cylinder 
inscribed in 
sphere 𝑟 = 5√3

⎯⎯ 
.

5√3
⎯⎯ 𝑦

𝑥

𝑥ଶ + 𝑦ଶ = 𝑟ଶ

𝑥ଶ + 𝑦ଶ = (5√3
⎯⎯ 

)ଶ

𝑥ଶ + 𝑦ଶ = 75
           𝑥ଶ= 75 − 𝑦ଶ

 𝑉 = 𝜋𝑟ଶℎ
 𝑉 = 𝜋𝑥ଶ(2𝑦)

 𝑉 = 𝜋(75 − 𝑦ଶ)2𝑦
 𝑉 = 𝜋(150𝑦 − 2𝑦ଷ)

𝑉ᇱ = 𝜋(150 − 6𝑦ଶ)
  0 = 𝜋(150 − 6𝑦ଶ)
𝑦 = 5

6

12

Max Inscribed Cone in a Cone.
  𝑉 =

1

3
⎯⎯𝜋𝑟ଶℎ

  𝑉 =
1

3
⎯⎯𝜋 ൭𝑅 ቆ1 −

ℎ

𝐻
⎯⎯ቇ൱

ଶ

ℎ

  𝑉 =
1

3
⎯⎯𝜋𝑅ଶ ቆ1 −

2ℎ

𝐻
⎯⎯⎯+

ℎଶ

𝐻ଶ⎯⎯⎯ቇ ℎ

  𝑉 =
1

3
⎯⎯𝜋𝑅ଶ ቆℎ −

2ℎଶ

𝐻
⎯⎯⎯ +

ℎଷ

𝐻ଶ⎯⎯⎯ቇ

  𝑉 =
1

3
⎯⎯𝜋(6)ଶቆℎ −

2ℎଶ

12
⎯⎯⎯ +

ℎଷ

12ଶ⎯⎯⎯ቇ

𝑑𝑉

𝑑𝑡
⎯⎯⎯= 12𝜋 ቆ1 −

ℎ

3
⎯⎯+

ℎଶ

48
⎯⎯⎯ቇ

   0 = ⋯ 𝑄𝑢𝑎𝑑

𝑟

ℎ

𝐻 − ℎ

𝑟
⎯⎯⎯⎯⎯ =

𝐻

𝑅
⎯⎯

𝑟 = 𝑅 ቆ1 −
ℎ

𝐻
⎯⎯ቇ

𝑟 = 6 ൬1 −
4

12
⎯⎯⎯൰

𝑟 = 4

𝐻

𝑅

ℎ = 12ℎ = 4

Min
10
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