
Pebble Dropped in Pond. Find Rate Area Circular Ripple ; Radius is 20cm if Radius Rate is 0.04 m/s. 

𝑟∗ = 0.2𝑚

𝑑𝐴

𝑑𝑡
⎯⎯⎯|௥ୀ଴.ଶ௠ = ?

𝑑𝑟

𝑑𝑡
⎯⎯⎯= 0.04

𝑚

𝑠
⎯⎯

              𝐴 = 𝜋𝑟ଶ

            
𝑑𝐴

𝑑𝑡
⎯⎯⎯= 2𝜋𝑟 ȉ

𝑑𝑟

𝑑𝑡
⎯⎯⎯

                   = 2𝜋𝑟 ȉ (0.04)
                   = 2𝜋(0.2)(0.04)  

            
𝑑𝐴

𝑑𝑡
⎯⎯⎯= 0.05

𝑚ଶ

𝑠
⎯⎯⎯Area Rate = 0.05 ௠

మ

௦
⎯⎯⎯ when r = 0.2𝑚.

Find Rate of Sphere Radius, R = 2 m, 

if Volume is Decreasing at 256 ௠
య

௦
⎯⎯⎯. 

𝑑𝑉

𝑑𝑡
⎯⎯⎯= −256

𝑚

𝑠ଷ
⎯⎯𝑟 = 2

       𝑉 =
4

3
⎯⎯𝜋𝑟ଷ

     
𝑑𝑉

𝑑𝑡
⎯⎯⎯= 3 ×

4

3
⎯⎯𝜋𝑟ଷିଵ

𝑑𝑟

𝑑𝑡
⎯⎯⎯

     
𝑑𝑉

𝑑𝑡
⎯⎯⎯= 4𝜋𝑟ଶ

𝑑𝑟

𝑑𝑡
⎯⎯⎯

−256 = 4𝜋(2)ଶ ௗ௥

ௗ௧
⎯⎯

      
𝑑𝑟

𝑑𝑡
⎯⎯⎯= −
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𝜋
⎯⎯⎯

𝑚

𝑠
⎯⎯

Radius Rate = 
−

ଵ଺

గ
⎯⎯

௠

௦
⎯⎯when R 

= 2 m.

𝑑𝑟

𝑑𝑡
⎯⎯⎯|௥ୀଶ = ?

𝑑𝐴

𝑑𝑡
⎯⎯⎯=

𝑑𝐴

𝑑𝑟
⎯⎯⎯×

𝑑𝑟

𝑑𝑡
⎯⎯⎯

𝑑𝐴

𝑑𝑟
⎯⎯⎯= 2𝜋𝑟 ×

𝑑𝑟

𝑑𝑟
⎯⎯⎯

𝑑𝑟

𝑑𝑟
⎯⎯⎯= 1
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⎯⎯⎯ቤ
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𝑑𝑟

𝑑𝑡
⎯⎯⎯= 2

𝑚

𝑠
⎯⎯

  𝑉 =
4

3
⎯⎯𝜋𝑟ଷ

𝑑𝑉

𝑑𝑡
⎯⎯⎯= 4𝜋𝑟ଶ

𝑑𝑟

𝑑𝑡
⎯⎯⎯

𝑑𝑉

𝑑𝑡
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4𝜋
⎯⎯⎯

⎯⎯⎯
 

 ቍ

ଶ

𝑑𝑟

𝑑𝑡
⎯⎯⎯

𝑑𝑉

𝑑𝑡
⎯⎯⎯= 4𝜋 ×

100

4𝜋
⎯⎯⎯ × 2

𝑑𝑉

𝑑𝑡
⎯⎯⎯= 200

𝑚ଷ

𝑠
⎯⎯⎯

  𝑆𝐴 = 4𝜋𝑟ଶ

100 = 4𝜋𝑟ଶ

     𝑟 = ඨ
100

4𝜋
⎯⎯⎯

⎯⎯⎯
 

    𝑟 =
10

2√𝜋⎯⎯ ⎯⎯⎯⎯ 𝑚

    𝑉 = 𝜋𝑟ଶℎ
    𝑉 = 𝜋(30)ଶℎ
    𝑉 = 900𝜋ℎ

  
𝑑𝑉

𝑑𝑡
⎯⎯⎯= 900𝜋

𝑑ℎ

𝑑𝑡
⎯⎯⎯

500 = 900𝜋
𝑑ℎ

𝑑𝑡
⎯⎯⎯

  
𝑑ℎ

𝑑𝑡
⎯⎯⎯=

5

9𝜋
⎯⎯⎯

𝑐𝑚

𝑠
⎯⎯⎯

r=30

ℎ

Find
𝑑𝐴

𝑑𝐶
⎯⎯⎯

|஼
= ?

  𝐴 = 𝜋𝑟ଶ

  𝐴 = 𝜋 ቆ
𝐶

2𝜋
⎯⎯⎯ቇ

ଶ

  𝐴 =
𝐶ଶ

4𝜋
⎯⎯⎯

𝑑𝐴

𝑑𝐶
⎯⎯⎯=

1

4𝜋
⎯⎯⎯ 2𝐶

𝑑𝐶

𝑑𝐶
⎯⎯⎯

𝑑𝐴

𝑑𝐶
⎯⎯⎯=

1

4𝜋
⎯⎯⎯ 2𝐶

𝐶 = 2𝜋𝑟

 𝑟 =
𝐶

2𝜋
⎯⎯⎯

Sphere

   𝑡      𝑟        𝐴
  0     0.2    0.1257
  1    0.24  0.1809

0.1809 − 0.1257

1 − 0
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ ≈ 0.05

Check Average*

0.2 + 0.04 = 0.24

𝐴 = 𝜋𝑟ଶ

𝐴 = 𝜋(0.2)ଶ

𝐴 = 0.1257
𝐴 = 𝜋𝑟ଶ

𝐴 = 𝜋(0.24)ଶ

𝐴 = 0.1809

𝐷𝑉

𝑑𝑡
⎯⎯⎯ቤ

ௗௌ஺
ௗ௧

⎯⎯⎯ ୀଷ଺
௠మ

௦
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𝑥

𝑥

   𝑉 = 𝑥ଷ
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𝑑𝑡
⎯⎯⎯= 3𝑥ଶ

𝑑𝑥

𝑑𝑡
⎯⎯⎯

𝑑𝑉

𝑑𝑡
⎯⎯⎯= 3(6)ଶ(0.5)
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𝑑𝑡
⎯⎯⎯= 54

𝑚ଷ

𝑠
⎯⎯⎯

𝑑𝑥

𝑑𝑡
⎯⎯⎯= 0.5

𝑚ଶ

𝑠
⎯⎯⎯

  𝑆𝐴 = 6𝑥ଶ

𝑑𝑆𝐴

𝑑𝑡
⎯⎯⎯⎯= 12𝑥

𝑑𝑥

𝑑𝑡
⎯⎯⎯

   36 = 12𝑥(0.5)
     𝑥 = 6 𝑚

  𝑉 = 𝑙𝑤ℎ
  𝑉 = 30(60)ℎ
𝑑𝑉

𝑑𝑡
⎯⎯⎯= 1800

𝑑ℎ

𝑑𝑡
⎯⎯⎯

   5 = 1800
𝑑ℎ

𝑑𝑡
⎯⎯⎯

𝑑ℎ

𝑑𝑡
⎯⎯⎯=

1

360
⎯⎯⎯

𝑚

𝑠
⎯⎯

𝑙 = 30
𝑤 = 60

ℎ∗

𝑑ℎ

𝑑𝑡
⎯⎯⎯ቤ

ௗ௏
ௗ௧
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௠య

௦
⎯⎯⎯

Water Filling

𝑤

2𝑤

𝑑𝑃

𝑑𝑡
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𝑚

𝑠
⎯⎯

𝑑𝐴

𝑑𝑡
⎯⎯⎯ቤ

௉ୀସ଴ ௠

  𝐴 = 𝑤(2𝑤)
  𝐴 = 2𝑤ଶ

𝑑𝐴

𝑑𝑡
⎯⎯⎯= 4𝑤

𝑑𝑤

𝑑𝑡
⎯⎯⎯

𝑑𝐴

𝑑𝑡
⎯⎯⎯= 4 ቆ
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3
⎯⎯⎯ቇ (1)

𝑑𝐴

𝑑𝑡
⎯⎯⎯=

80

3
⎯⎯⎯ 

𝑚ଶ

𝑠
⎯⎯⎯

    𝑃 = 2(2𝑤) + 2(𝑤)
    𝑃 = 6𝑤

 
𝑑𝑃

𝑑𝑡
⎯⎯⎯= 6

𝑑𝑤

𝑑𝑡
⎯⎯⎯

    6 = 6
𝑑𝑤

𝑑𝑡
⎯⎯⎯

𝑑𝑤

𝑑𝑡
⎯⎯⎯= 1

𝑚

𝑠
⎯⎯

  𝑃 = 6𝑤
40 = 6𝑤

 𝑤 =
20

3
⎯⎯⎯ 𝑚

Rectangle's Length Twice 
Width Perimeter of 40.

= ?

Box Increasing

                                𝑥𝑦ଶ = 12

          
𝑑𝑥

𝑑𝑡
⎯⎯⎯𝑦ଶ + 2𝑦

𝑑𝑦

𝑑𝑡
⎯⎯⎯𝑥 = 0

𝑑𝑥

𝑑𝑡
⎯⎯⎯(2)ଶ + 2(2)(6)(3) = 0

                                     
𝑑𝑥

𝑑𝑡
⎯⎯⎯= −18

𝑑𝑦

𝑑𝑡
⎯⎯⎯= 6

𝑑𝑥

𝑑𝑡
⎯⎯⎯ቤ

௬ୀଶ

= ?

   𝑥𝑦ଶ = 12
𝑥(2)ଶ = 12
      4𝑥 = 12
         𝑥 = 3

= ?

Water Filling

𝑑ℎ

𝑑𝑡
⎯⎯⎯ቤ

ௗ௏
ௗ௧
⎯⎯⎯ୀହ଴଴ 

௖௠య

௦
⎯⎯⎯

= ?

= ?

*

= ?

𝑡 = 0.1𝑠∗
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