
    
𝑑𝑦

𝑑𝑥
⎯⎯⎯= 3𝑥ଶ

    𝑑𝑦 = 3𝑥ଶ 𝑑𝑥

න𝑑𝑦
 

 

= න3𝑥ଶ 𝑑𝑥
 

 

      𝑦 = 𝑥ଷ + 𝐶
𝑑𝑦

𝑑𝑥
⎯⎯⎯= 3𝑥ଶ

𝑟𝑖𝑠𝑒 = ∆𝑦 = 𝑑𝑦

𝑟𝑢𝑛 = ∆𝑥 = 𝑑𝑥
𝑚 = 𝑠𝑙𝑜𝑝𝑒 =

𝑟𝑖𝑠𝑒

𝑟𝑢𝑛
⎯⎯⎯⎯=

∆𝑦

∆𝑥
⎯⎯⎯=

𝑑𝑦

𝑑𝑥
⎯⎯⎯= 𝑓ᇱ(𝑥) = 𝑦′

   𝐿𝑖𝑚
∆𝑥 → 0

𝑦 = 𝑥ଷ + 1

𝐹(𝑏) = 𝐹(𝑎) + න 𝑓(𝑥)
௕

௔

𝑑𝑥𝑓(𝑥) = 𝑓(0) + න 𝑓′(𝑥)
௫

଴

𝑑𝑥

𝑓(𝑥) = 1 + න 3𝑥ଶ
௫

଴

𝑑𝑡

𝑓(𝑥) = 1 + (𝑥ଷ)

𝑓(𝑥) = 1 + (𝑥ଷ − 0ଷ)
𝑓(𝑥) = 𝑥ଷ + 1

𝐹𝑖𝑛𝑑 𝑓(𝑥) 𝑓(0) = 1

(0,1)
∆ − Infintesimally 
small change in

∆𝑥

∆𝑦

𝑦′ = 3𝑥ଶ

𝑦 = 𝑥ଷ + 1

𝑦 = 𝑥ଷ − 1

(0,1)

How do you know? +𝐶

   𝑦 = 𝑥ଷ + 𝐶
(1) = (0)ଷ + 𝐶
   𝐶 = 1

(0,1)

Separate Variable
Integrate
Initial Condition
Solve for C
Write Equation
Possibly leave Implicitly

𝑥
0

𝑓ᇱ(𝑥) = 3𝑥ଶ

𝑦 = 𝑥ଷ + 1

         
𝑑𝑦

𝑑𝑥
⎯⎯⎯=

3𝑥ଷ

2𝑦
⎯⎯⎯

    2𝑦𝑑𝑦 = 3𝑥ଶ𝑑𝑥

න2𝑦𝑑𝑦 =
 

 

න3𝑥ଶ𝑑𝑥
 

 

         𝑦ଶ = 𝑥ଷ + 𝐶

           𝑦 =+= ඥ𝑥ଷ + 𝐶
⎯⎯⎯⎯⎯⎯ 

𝑓(4) = 10

     𝑦 = ±ඥ𝑥ଷ + 𝐶
⎯⎯⎯⎯⎯⎯ 

   10 = ±ඥ(4)ଷ+𝐶
⎯⎯⎯⎯⎯⎯⎯ 

100 = 64 + 𝐶
     𝐶 = 36

𝑦 = ඥ𝑥ଷ + 36
⎯⎯⎯⎯⎯⎯⎯ 

         
𝑑𝑦

𝑑𝑡
⎯⎯⎯= 𝑘𝑦

        
𝑑𝑦

𝑦
⎯⎯⎯= 𝑘𝑑𝑡

න
1

𝑦
⎯⎯𝑑𝑦

 

 

= න𝑘𝑑𝑡
 

 

      𝑙𝑛𝑦 = 𝑘𝑡 + 𝐶
          𝑦 = 𝑒௞௧ା஼

          𝑦 = 𝑒௞௧ × 𝑒஼

          𝑦 = 𝑒஼𝑒௞௧

          𝑦 = 𝐴𝑒௞௧
𝐴 = 𝑒஼

Separate
Exponents

𝑓(0) = 400

     𝑦 = 𝐴𝑒௞௧

400 = 𝐴𝑒ସ௞

400 = 𝐴𝑒଴

     𝐴 = 400

A substance has a half-life of 50 years. How long to decay 400 g to 25 g? 

𝐴 = 𝑃𝑟𝑒𝑠𝑒𝑛𝑡 𝑉𝑎𝑙𝑢𝑒
𝑦 = 𝐹𝑢𝑡𝑢𝑟𝑒 𝑉𝑎𝑙𝑢𝑒
𝑘 = 𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑅𝑎𝑡𝑒
𝑡 = 𝑡𝑖𝑚𝑒

       𝑦 = 400𝑒௞௧

  200 = 400𝑒ହ଴௞

    0.5 = 𝑒ହ଴௞

𝑙𝑛0.5 = 50𝑘𝑙𝑛𝑒
𝑙𝑛0.5 = 50𝑘

       𝑘 =
𝑙𝑛0.5

50
⎯⎯⎯⎯⎯

       𝑘 =
𝑙𝑛2ିଵ

50
⎯⎯⎯⎯⎯

       𝑘 = −
𝑙𝑛2

50
⎯⎯⎯

           𝑦 = 400𝑒ି
௟௡ଶ
ହ଴
⎯⎯⎯⎯௧

        25 = 400𝑒ି
௟௡ଶ
ହ଴
⎯⎯⎯⎯௧

  0.125 = 𝑒ି
௟௡ଶ
ହ଴
⎯⎯⎯⎯௧

𝑙𝑛0.125 = −
𝑙𝑛2

50
⎯⎯⎯𝑡

          𝑡 = 150 𝑦𝑟𝑠

       𝑦 = 400𝑒௞௧

𝐻𝑎𝑙𝑓 = 200

Separate Variables
Integrate Both Sides
Initial Condition
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