
𝑦 = 2√𝑥⎯⎯   

(4,4)

(6,0)

Shortest Distance 
from 2√𝑥⎯⎯  to pt (6,0).

(𝑥, 2√𝑥⎯⎯  )

4

2

2√5
⎯⎯ 

𝑎ଶ + 𝑏ଶ = 𝑐ଶ

             𝑐 = ඥ𝑎ଶ + 𝑏ଶ
⎯⎯⎯⎯⎯⎯⎯ 

             𝑐 = ඥ2ଶ + 4ଶ
⎯⎯⎯⎯⎯⎯⎯ 

             𝑐 = 2√5
⎯⎯ 

𝑑 = ඥ(𝑥ଶ − 𝑥ଵ)ଶ + (𝑦ଶ − 𝑦ଵ)ଶ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 

𝑑 = ට((𝑥) − (6))ଶ + ((2√𝑥⎯⎯  ) − (0))ଶ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

 

𝑑 = ඥ𝑥ଶ − 12𝑥 + 36 + 4𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 

𝑑 = ඥ𝑥ଶ − 8𝑥 + 36
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 

𝑑 = (𝑥ଶ  − 8𝑥 + 36)
ଵ
ଶ
⎯⎯

𝑑ᇱ =
1

2
⎯⎯(𝑥ଶ − 8𝑥 + 36)ି

ଵ
ଶ
⎯⎯× (2𝑥 − 8)

𝑑ᇱ =
𝑥 − 4

√𝑥ଶ − 8𝑥 + 36
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ ⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

  0 =
𝑥 − 4

√𝑥ଶ − 8𝑥 + 36
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ ⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

  0 = 𝑥 − 4
  𝑥 = 4

𝑦 = 2√𝑥⎯⎯ 

𝑦 = 2√4
⎯⎯ 

𝑦 = 4(4,4)

𝑦 = ඥ𝑓(𝑥)
⎯⎯⎯⎯ 

𝑦ᇱ =
𝑓ᇱ(𝑥)

2ඥ𝑓(𝑥)
⎯⎯⎯⎯ 

⎯⎯⎯⎯⎯⎯⎯

Noon (a=0,b=40)a

𝑑𝑎

𝑑𝑡
⎯⎯⎯= 25

𝑘𝑚

ℎ𝑟
⎯⎯⎯

b 𝑑𝑏

𝑑𝑡
⎯⎯⎯= −20

𝑘𝑚

ℎ𝑟
⎯⎯⎯

𝑑 = −20𝑡 + 20

𝑑௙ = 𝑑௜ + 𝑣𝑡
𝑑 = 25𝑡 + 0

  𝑐 = ඥ𝑎ଶ + 𝑏ଶ
⎯⎯⎯⎯⎯⎯⎯ 

 𝑑 = ඥ(25𝑡)ଶ + (−20𝑡 + 20)ଶ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 

…

 𝑑′ =
2(25𝑡)25 + 2(−20𝑡 + 20)(−20)

2ඥ(25𝑡)ଶ + (−20𝑡 + 20)ଶ⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

…
 0 = 2(25𝑡)25 + 2(−20𝑡 + 20)(−20)
 0 = 1250𝑡 + 800𝑡 − 800
 𝑡 = 0.39 ℎ𝑟

𝑑

Min Distance Between. 𝑎 = 𝑣𝑡
𝑎 = 25(0.39)
𝑎 = 9.75
𝑏 = 𝑣𝑡
𝑏 = 20 − 20(0.39)
𝑏 = 12.2

𝑐 = ඥ𝑎ଶ + 𝑏ଶ
⎯⎯⎯⎯⎯⎯⎯ 

𝑐 = 15.6 𝑘𝑚

End
Points

Noon (d=20km)
1pm (d=25km)

𝑦 = 𝑚𝑥 + 𝑏

3

𝑦

3

2

2

𝑥

𝐿

𝑦

2
⎯⎯=

3

𝑥
⎯⎯

𝑦 =
6

𝑥
⎯⎯

𝐿 = ඥ(𝑥 + 2)ଶ + (𝑦 + 3)ଶ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 

𝐿 = ඩ(𝑥 + 2)ଶ + ൭ቆ
6

𝑥
⎯⎯ቇ + 3൱

ଶ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

 

𝐿 = ඨ𝑥ଶ + 4𝑥 + 4 +
36

𝑥ଶ
⎯⎯⎯+

18

𝑥
⎯⎯⎯+ 9

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
 

𝐿ᇱ = ⋯
 0 = 2𝑥 + 4 − 72𝑥ିଷ − 18𝑥ିଶ

 0 = 2𝑥ସ + 4𝑥ଷ − 18𝑥 − 72
 𝑥 = 2.0596

ඥ𝑦ଶ + 2ଶ
⎯⎯⎯⎯⎯⎯⎯ 

ඥ𝑥ଶ + 3ଶ
⎯⎯⎯⎯⎯⎯⎯ 

𝐿 = ඥ𝑦ଶ + 2ଶ
⎯⎯⎯⎯⎯⎯⎯ 

+ ඥ𝑥ଶ + 3ଶ
⎯⎯⎯⎯⎯⎯⎯ 

…

36ඥ𝑥ଶ − 9
⎯⎯⎯⎯⎯⎯ 

= 𝑥ସඥ36𝑥ିଷ + 4
⎯⎯⎯⎯⎯⎯⎯⎯⎯ 

𝐿 = ඩ(𝑥 + 2)ଶ + ൭ቆ
6

𝑥
⎯⎯ቇ + 3൱

ଶ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

 

𝐿 = ඩ(2.0596 + 2)ଶ + ൭ቆ
6

2.0596
⎯⎯⎯⎯⎯⎯ቇ + 3൱

ଶ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

 

𝐿 = 7.17

Not Optimal
Shortest ladder.

If b Arrives at 1pm Moving at 20km/h it was 20km at 12pm.

𝑙𝑒𝑡 𝑡 = # ℎ𝑟𝑠 𝑎𝑓𝑡𝑒𝑟 12𝑝𝑚

0.39 × 60 = 23.4 𝑚𝑖𝑛

12 + 23.4 ≈ 12 ∶ 23 𝑃𝑀

 𝑦 = √𝑡ℎ𝑎𝑡
⎯⎯⎯⎯ 

𝑦ᇱ =
𝑐ℎ𝑎𝑖𝑛 𝑡ℎ𝑎𝑡

2√𝑡ℎ𝑎𝑡
⎯⎯⎯⎯ ⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Can take 
Derivative of 
𝑎ଶ + 𝑏ଶ∗

Graphing 
Calc/Factoring*

Min
4
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