
𝑦

The shadow is decreasing at

                               
𝑦

15
⎯⎯⎯=

2

𝑥
⎯⎯

                               𝑥𝑦 = 30

             
𝑑𝑥

𝑑𝑡
⎯⎯⎯𝑦 +

𝑑𝑦

𝑑𝑡
⎯⎯⎯𝑥 = 0

0.7(4.29) +
𝑑𝑦

𝑑𝑡
⎯⎯⎯(7) = 0

                               
𝑑𝑦

𝑑𝑡
⎯⎯⎯= −0.429

𝑚

𝑠
⎯⎯

2

𝑑𝑦

𝑑𝑡
⎯⎯⎯|௫ୀ଻ = ?

A 2 m tall person is walking away from a spotlight, 15 m from a wall, towards the wall at 0.7 m/s. How 
fast is the shadow on the wall changing when they are 7 m from the spotlight?

Spotlight

𝑥 = 7∗

𝑦

15
⎯⎯⎯=

2

𝑥
⎯⎯

𝑦

15
⎯⎯⎯=

2

7
⎯⎯

  𝑦 = 4.29

15

30

70

𝐴 𝐵

𝑆

50

𝑥

70
⎯⎯⎯=

𝑆

100
⎯⎯⎯

  𝑥 =
7

10
⎯⎯⎯𝑆

𝑑𝑥

𝑑𝑡
⎯⎯⎯=

7

10
⎯⎯⎯

𝑑𝑆

𝑑𝑡
⎯⎯⎯

  2 =
7

10
⎯⎯⎯

𝑑𝑆

𝑑𝑡
⎯⎯⎯

𝑑𝑆

𝑑𝑡
⎯⎯⎯=

20

7
⎯⎯⎯

𝑚

𝑠
⎯⎯

𝑥 = 25

𝑑𝑥

𝑑𝑡
⎯⎯⎯= 2

𝑑𝑆

𝑑𝑡
⎯⎯⎯|௫ୀଶହ = ?

Tightrope-walker ShadowA 5 foot tall woman walking away from a 20 foot lamp post at 3 
m/s. Find rate is shadow increasing when 30 feet from post? 
How fast is the tip of her shadow moving away from post then?

𝑑𝑦

𝑑𝑡
⎯⎯⎯ቤ

௫ୀଷ଴

𝑑𝑥

𝑑𝑡
⎯⎯⎯= 3

𝑚

𝑠
⎯⎯

           
5

20
⎯⎯⎯=

𝑦

𝑥 + 𝑦
⎯⎯⎯⎯⎯

5𝑥 + 5𝑦 = 20𝑦
           5𝑥 = 15𝑦
              𝑥 = 3𝑦

           
𝑑𝑥

𝑑𝑡
⎯⎯⎯= 3

𝑑𝑦

𝑑𝑡
⎯⎯⎯

             3 = 3
𝑑𝑦

𝑑𝑡
⎯⎯⎯

           
𝑑𝑦

𝑑𝑡
⎯⎯⎯= 1

𝑓𝑡

𝑠
⎯⎯

𝑑𝑧

𝑑𝑡
⎯⎯⎯=

𝑑𝑦

𝑑𝑡
⎯⎯⎯+

𝑑𝑥

𝑑𝑡
⎯⎯⎯

𝑑𝑧

𝑑𝑡
⎯⎯⎯= 1 + 3

𝑑𝑧

𝑑𝑡
⎯⎯⎯= 4

𝑚

𝑠
⎯⎯

5
20

𝑦

𝑥 = 30

𝑧

A cone of radius 3 cm & height 6 cm is filling with water where the height of the water level is increasing 
at a rate of 0.2 cm/s. Find the rate the volume is increasing when the height of the water level is 5 cm.

  𝑉 =
1

3
⎯⎯𝜋𝑟ଶℎ

  𝑉 =
1

3
⎯⎯𝜋 ቆ

ℎ

2
⎯⎯ቇ

ଶ

ℎ

  𝑉 =
1

12
⎯⎯⎯𝜋ℎଷ

𝑑𝑉

𝑑𝑡
⎯⎯⎯= 3 ×

1

12
⎯⎯⎯𝜋ℎଶ

𝑑ℎ

𝑑𝑡
⎯⎯⎯

𝑑𝑉

𝑑𝑡
⎯⎯⎯=

1

4
⎯⎯𝜋(5)ଶ(0.2)

𝑑𝑉

𝑑𝑡
⎯⎯⎯=

5𝜋

4
⎯⎯⎯

𝑐𝑚

𝑠
⎯⎯⎯

𝑑𝑉

𝑑𝑡
⎯⎯⎯=

1

3
⎯⎯𝜋 ቆ2𝑟

𝑑𝑟

𝑑𝑡
⎯⎯⎯ℎ +

𝑑ℎ

𝑑𝑡
⎯⎯⎯𝑟ଶቇ

𝑟 = 3

𝐻 = 6

ℎ = 5∗

𝐻

𝑅
⎯⎯=

ℎ

𝑟
⎯⎯

6

3
⎯⎯=

ℎ

𝑟
⎯⎯

𝑟 =
ℎ

2
⎯⎯

𝑑ℎ

𝑑𝑡
⎯⎯⎯= 0.2 

3

ℎ6

𝑟

*We can't take this product so we 
must  use similar triangles/other info

𝑑𝑉

𝑑𝑡
⎯⎯⎯|௛ୀହ = ?

Similar Triangles

If it's draining 
into a cylinder 
use this #* 

Ball
𝑡 = 0

𝑡 = 0.5
50 𝑓𝑡

30 𝑓𝑡 𝑥

𝑦 = 46∗

50

30 + 𝑥
⎯⎯⎯⎯⎯⎯=

𝑦

𝑥
⎯⎯

     50𝑥 = 30𝑦 + 𝑥𝑦

 50
𝑑𝑥

𝑑𝑡
⎯⎯⎯= 30

𝑑𝑦

𝑑𝑡
⎯⎯⎯+ (

𝑑𝑥

𝑑𝑡
⎯⎯⎯𝑦 +

𝑑𝑦

𝑑𝑡
⎯⎯⎯𝑥)

 50
𝑑𝑥

𝑑𝑡
⎯⎯⎯= 30(−16) +

𝑑𝑥

𝑑𝑡
⎯⎯⎯(46) + (−16)(345)

       
𝑑𝑥

𝑑𝑡
⎯⎯⎯= −1500

𝑓𝑡

𝑠
⎯⎯

𝑦 = 50 − 16𝑡ଶ

𝑦 = 50 − 16(0.5)ଶ

𝑦 = 46 𝑓𝑡

50𝑥 = 30𝑦 + 𝑥𝑦
50𝑥 = 30(46) + 46𝑥
  4𝑥 = 1380
    𝑥 = 345 𝑚

𝑦 = 50 − 16𝑡ଶ

Ball Drop   𝑦 = 50 − 16𝑡ଶ

𝑑𝑦

𝑑𝑡
⎯⎯⎯= −32𝑡

𝑑𝑦

𝑑𝑡
⎯⎯⎯= −32(0.5)

𝑑𝑦

𝑑𝑡
⎯⎯⎯= −16

𝑚

𝑠
⎯⎯

Shadow

Light

𝑑𝑥

𝑑𝑡
⎯⎯⎯ቤ

௧ୀ଴.ହ ௦

= ?

= ?

𝑑𝑧

𝑑𝑡
⎯⎯⎯ቤ

௫ୀଷ଴

= ?

𝑑𝑥

𝑑𝑡
⎯⎯⎯=  +0.7
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H=10m
b=1

𝑑𝑉

𝑑𝑡
⎯⎯⎯= 0.4

𝑚ଷ

𝑚𝑖𝑛
⎯⎯⎯⎯

𝑑ℎ

𝑑𝑡
⎯⎯⎯

|௛ୀ଴.ସ଴
= ? 𝑏

1
⎯⎯=

ℎ

0.5
⎯⎯⎯

𝑏 =
ℎ

1
2
⎯⎯
⎯⎯

𝑏 = 2ℎ

b
1

0.5

𝑉 =
1

2
⎯⎯𝑏ℎ𝐻

𝑉 =
1

2
⎯⎯𝑏ℎ(10)

𝑉 = 5𝑏ℎ
𝑉 = 5(2ℎ)ℎ
  𝑉 = 10ℎଶ

𝑑𝑉

𝑑𝑡
⎯⎯⎯= 20ℎ

𝑑ℎ

𝑑𝑡
⎯⎯⎯

0.4 = 20(0.4)
𝑑ℎ

𝑑𝑡
⎯⎯⎯ 

 
𝑑ℎ

𝑑𝑡
⎯⎯⎯= 0.05

𝑚

𝑚𝑖𝑛
⎯⎯⎯⎯

h=0.5
hWater Level

𝑏 = 60

ℎ = 5

𝑑ℎ

𝑑𝑡
⎯⎯⎯

|௛ୀଷ

ℎ = 3∗

   𝑉 =
𝑏ℎ

2
⎯⎯⎯𝐻

   𝑉 =
𝑏ℎ

2
⎯⎯⎯(30)

   𝑉 = 15𝑏ℎ
   𝑉 = 15(12ℎ)ℎ
   𝑉 = 180ℎଶ

𝐷𝑉

𝑑𝑡
⎯⎯⎯= 360ℎ

𝑑ℎ

𝑑𝑡
⎯⎯⎯

   5 = 360(3)
𝑑ℎ

𝑑𝑡
⎯⎯⎯

 
𝑑ℎ

𝑑𝑡
⎯⎯⎯=

1

216
⎯⎯⎯

𝑚

𝑚𝑖𝑛
⎯⎯⎯⎯

𝐻 = 30

𝑏

60
⎯⎯⎯=

ℎ

5
⎯⎯

   𝑏 = 12ℎ

𝑑𝑉

𝑑𝑡
⎯⎯⎯= 5

𝑚ଷ

𝑚𝑖𝑛
⎯⎯⎯⎯

𝑏

60

5

Water Filling

0.6

0.9

1.8

6

𝑑𝑉

𝑑𝑡
⎯⎯⎯= 0.5

𝑉 =
𝑎 + 𝑏

2
⎯⎯⎯⎯⎯× ℎ × 𝐻

𝑉 =
𝑥 + 0.6

2
⎯⎯⎯⎯⎯⎯ × ℎ × 6

𝑉 =
2ℎ + 0.6

2
⎯⎯⎯⎯⎯⎯⎯⎯× ℎ × 6

𝑉 = 6ℎଶ + 1.8ℎ
𝑑𝑉

𝑑𝑦
⎯⎯⎯= 12ℎ

𝑑ℎ

𝑑𝑡
⎯⎯⎯+ 1.8

𝑑ℎ

𝑑𝑡
⎯⎯⎯

0.5 = 12(0.5)
𝑑ℎ

𝑑𝑡
⎯⎯⎯+ 1.8

𝑑ℎ

𝑑𝑡
⎯⎯⎯

𝑑ℎ

𝑑𝑡
⎯⎯⎯=

5

76
⎯⎯⎯

 
𝑑ℎ

𝑑𝑡
⎯⎯⎯ቤ

௛ୀ଴.ହ

= ?

ℎ

0.6 0.6

𝑥

ℎ
⎯⎯=

1.8

0.9
⎯⎯⎯

𝑥 = 2ℎ

0.9

1.8

𝑥

Water Filling

Water-skier up a ramp.

𝑑𝑐

𝑑𝑡
⎯⎯⎯= 2

𝑚

𝑠
⎯⎯

𝑑𝑏

𝑑𝑡
⎯⎯⎯

|௕≈଴

a=5

b=1c

𝑏 ≈ 0 𝑏

1
⎯⎯=

𝑎

5
⎯⎯

𝑎 = 5𝑏

a

      𝑎ଶ+𝑏ଶ = 𝑐ଶ

(5𝑏)ଶ+𝑏ଶ = 𝑐ଶ

         26𝑏ଶ = 𝑐ଶ

     52𝑏
𝑑𝑏

𝑑𝑡
⎯⎯⎯= 2𝑐

𝑑𝑐

𝑑𝑡
⎯⎯⎯

52(1)
𝑑𝑏

𝑑𝑡
⎯⎯⎯= 2(√26

⎯⎯⎯ 
) (2)            

𝑑𝑏

𝑑𝑡
⎯⎯⎯=

2√26
⎯⎯⎯ 

13
⎯⎯⎯⎯⎯ 

𝑚

𝑠
⎯⎯

𝑎ଶ + 𝑏ଶ = 𝑐ଶ

             𝑐 = √26
⎯⎯⎯ 

a=5

b=1

Water Filling

= ?

= ?

60௢ 60௢

60௢

𝑠

   𝐴 =
√3

⎯⎯ 
𝑠ଶ

4
⎯⎯⎯⎯⎯

𝐷𝐴

𝑑𝑡
⎯⎯⎯=

1√3
⎯⎯ 

𝑠

2
⎯⎯⎯⎯⎯

𝑑𝑠

𝑑𝑡
⎯⎯⎯

𝐷𝐴

𝑑𝑡
⎯⎯⎯=

1√3
⎯⎯ 

2
⎯⎯⎯⎯ቆ

20

√3
⎯⎯ర⎯⎯⎯ቇ (−2)

𝐷𝐴

𝑑𝑡
⎯⎯⎯= −20 √3

⎯⎯ర 𝑐𝑚ଶ

𝑠
⎯⎯⎯⎯= −26.3

𝑠 𝑠

60଴ 60଴

1

2
⎯⎯𝑠

1

√3
⎯⎯  2√3

⎯⎯ 
𝑠

2
⎯⎯⎯⎯

𝑑𝑠

𝑑𝑡
⎯⎯⎯= −2

𝑐𝑚

𝑠
⎯⎯⎯

𝑑𝐴

𝑑𝑡
⎯⎯⎯|஺ୀଵ଴଴ = ?

𝐴 =
𝑏ℎ

2
⎯⎯⎯

𝐴 =
1

2
⎯⎯ቆ𝑠

√3
⎯⎯ 

𝑠

2
⎯⎯⎯⎯ቇ

𝐴 =
√3

⎯⎯ 
𝑠ଶ

4
⎯⎯⎯⎯⎯

     𝐴 =
√3

⎯⎯ 
𝑠ଶ

4
⎯⎯⎯⎯⎯

100 =
√3

⎯⎯ 
𝑠ଶ

4
⎯⎯⎯⎯⎯

400

√3
⎯⎯ ⎯⎯⎯ = 𝑠ଶ

     𝑠 =
20

√3
⎯⎯ర⎯⎯⎯= 15.2

−
20

√3
⎯⎯ ⎯⎯⎯=

−11.55

   𝑠       𝐴
15.2  100
13.2  75.5

𝐴ଶ − 𝐴ଵ

𝑠ଶ − 𝑠ଵ
⎯⎯⎯⎯⎯⎯⎯

75.5 − 100

13.2 − 15.2
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

≈ 12.25

𝐴ଶ − 𝐴ଵ

𝑡ଶ − 𝑡ଵ
⎯⎯⎯⎯⎯⎯⎯

75.5 − 100

1 − 0
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

≈ −24.5

    𝑡       𝐴
    0    100
    1    75.5

𝐴 =
√3

⎯⎯ 
(13.2)ଶ

4
⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝐴 = 75.5

    
𝑑𝐴

𝑑𝑡
⎯⎯⎯

∗

≈
𝐷𝐴

𝑑𝑠
⎯⎯⎯×

𝑑𝑠

𝑑𝑡
⎯⎯⎯

−24.5 ≈ 12.25(−2)

    𝑡       𝑠
    0    15.2
    1    13.2

Wrong
Text
Answer

𝐴 =
√3

⎯⎯ 
𝑠ଶ

4
⎯⎯⎯⎯⎯

100 =
√3

⎯⎯ 
𝑠ଶ

4
⎯⎯⎯⎯⎯

     𝑠 = 15.2
15.2 − 2
= 13.2

Check Average*

Equilateral Triangle
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