
The height vs distance of a rock thrown off a cliff. Find max height and distance took to get there?

 ℎ = −2𝑑ଶ + 8𝑑 + 10
ℎᇱ = −4𝑑 + 8
 0 = −4𝑑 + 8
 𝑑 = 2 𝑚

(2,18)
ℎ

𝑑

Max

The difference between two numbers is 10 if their product is a minimum. 
Let 𝑎 = 1𝑠𝑡 #
Let 𝑏 = 2𝑛𝑑 #

𝑎 = 10 + (−5)
𝑎 = 5

The minimum product is −25.

𝑎 − 𝑏 = 10
    +𝑏          + 𝑏
         𝑎 = (10 + 𝑏)

𝑎 × 𝑏 = 𝑚𝑖𝑛𝑖𝑚𝑢𝑚
        𝑦 = 𝑎 × 𝑏
        𝑦 = (10 + 𝑏) × 𝑏
        𝑦 = 𝑏ଶ + 10𝑏
        𝑦ᇱ= 2𝑏 + 10
        0 = 2𝑏 + 10
        𝑏 = −5

𝑙𝑒𝑡 𝑦 = 𝑚𝑖𝑛𝑖𝑚𝑢𝑚

𝑦

𝑏

(−5, −25)
       𝑎 − 𝑏 = 10
5 − (−5) = 10𝑚𝑖𝑛 = 5 × −5

          = −25

Min

Find Two numbers who sum to 8 and the sum of their squares is a minimum.
Let 𝑎 = 1𝑠𝑡 #
Let 𝑏 = 2𝑛𝑑 #

 𝑎 + 𝑏 = 8
         𝑎 = 8 − 𝑏

        𝑎 = 8 − (4)
        𝑎 = 4

𝑎ଶ + 𝑏ଶ = 𝑚𝑖𝑛𝑖𝑚𝑢𝑚
        𝑦 = 𝑎ଶ + 𝑏ଶ

        𝑦 = (8 − 𝑏)ଶ + 𝑏ଶ

        𝑦 = 2𝑏ଶ − 16𝑏 + 64 

        𝑦ᇱ= 4𝑏 − 16
        0 = 4𝑏 − 16
        𝑏 = 4

𝑦

𝑙𝑒𝑡 𝑦 = 𝑚𝑖𝑛𝑖𝑚𝑢𝑚

𝑙

𝑤

𝑃 = 800𝑚

Max Area?      𝑃 = 2𝑙 + 𝑤
800 = 2𝑙 + 𝑤
    𝑤 = 800 − 2𝑙

    𝑤 = 800 − 2(200)
    𝑤 = 400 𝑚

 𝐴 = 𝑙𝑤
 𝐴 = 𝑙(800 − 2𝑙)
 𝐴 = −2𝑙ଶ + 800𝑙
𝐴ᇱ = −4𝑙 + 800
  0 = −4𝑙 + 800
   𝑙 = 200 𝑚200

400 800 = 2(200) + 400
𝐴 = 400(200)
𝐴 = 80000 𝑚ଶ

Max Area is 80000 𝑚ଶ.

 𝑃 = 3𝑙 + 2𝑤

 𝑃 = 3𝑙 + 2 ቆ
216

𝑙
⎯⎯⎯ቇ

 𝑃 = 3𝑙 + 432𝑙ିଵ

𝑃ᇱ = 3 − 432𝑙ିଶ

  0 = 3 − 432𝑙ିଶ

  3 =
432

𝑙ଶ
⎯⎯⎯

 𝑙ଶ = 144
   𝑙 = 12 𝑚

𝑙

𝑤

𝐴 = 216 𝑚ଶ

Min Perimeter?      𝐴 = 𝑙𝑤
216 = 𝑙𝑤

    𝑤 =
216

𝑙
⎯⎯⎯

   𝑤 =
216

12
⎯⎯⎯

   𝑤 = 18 𝑚12

18 216 = 12 × 18

𝑃 = 3(12) + 2(18)
𝑃 = 72 𝑚

Min Perimeter is 72 𝑚.

2
Max

−5
Min

Min
4

 ℎ(2) = −2(2)ଶ + 8(2) + 10
 ℎ(2) = 18 𝑚

ℎᇱ(1) = −4(1) + 8
ℎᇱ(1) = +𝑣𝑒

ℎᇱ(3) = −4(3) + 8
ℎᇱ(3) = −𝑣𝑒

0 ≤ 𝑥 ≤ 5

0 5

ℎ = −2𝑑ଶ + 8𝑑 + 10
ℎ = −2(𝑑ଶ − 4𝑑 − 5)
0 = −2(𝑑 − 5)(𝑑 + 1)

𝑑 = 5 𝑑 = −1

Check

𝑎 = 4, 𝑏 = 4

𝑦

𝑎 = 5, 𝑏 = −5

Min
12

Max
200

C12 - 3.5 - Projectile/#'s/Area Max/Min Notes

   Max Page 1    


