
      𝑦 = 𝑦଴𝑒௞௧

      2 = 1𝑒ସ௞

      2 = 𝑒ସ௞

  𝑙𝑛2 = 𝑙𝑛𝑒ସ௞

  𝑙𝑛2 = 4𝑘𝑙𝑛𝑒
ln௘ 2 = 4𝑘

      𝑘 =
𝑙𝑛 2

4
⎯⎯⎯

      𝑘 = 0.173

Doubles every 4 hours. 
Start at 1. Find k.

𝑦 = 4𝑒
ቆ୪୬೐ቀ

ହ
ଶ
⎯⎯ቁ

ଶ
⎯⎯⎯⎯⎯

ቇ(ହ)

𝑦 = 39.53

𝑦 = 𝑦଴𝑒௞௧

2 = 1𝑒ହ௞

𝑘 =
ln௘ 2

5
⎯⎯⎯⎯

      5 = 1𝑒
൬

௟௡೐(ଶ)
ହ

⎯⎯⎯⎯⎯ ൰௧

ln௘ 5 = ቆ
𝑙𝑛௘(2)

5
⎯⎯⎯⎯⎯⎯ቇ 𝑡

       𝑡 =
5 ln௘ 5

ln௘ 2
⎯⎯⎯⎯⎯⎯

       𝑡 = 11.61ℎ𝑟𝑠

           𝑦 = 𝑦଴𝑒௞௧

           
1

2
⎯⎯= 1𝑒ହ଻ଷ଴௞

ln௘ ቆ
1

2
⎯⎯ቇ = 5730𝑘

           𝑘 =
ln௘ ቀ

1
2
⎯⎯ቁ

5730
⎯⎯⎯⎯⎯⎯

          𝑦 = 𝑦଴𝑒௞௧

    0.01 = 1𝑒
୪୬೐ቀ

ଵ
ଶ
⎯⎯ቁ

ହ଻ଷ଴
⎯⎯⎯⎯⎯ ௧

lnଶ 0.01 =
ln௘ ቀ

1
2
⎯⎯ቁ

5730
⎯⎯⎯⎯⎯⎯𝑡𝑙𝑛𝑒

             𝑡 = 5730
ln௘ 0.01

ln௘ ቀ
1
2
⎯⎯ቁ

⎯⎯⎯⎯⎯⎯⎯𝑦𝑟𝑠

             𝑡 = 38069.30 𝑦𝑟𝑠

ln Both Sides.
Exponent
In Front.
ln 𝑒 = 1.
Divide.

Change
Forms.

𝑑𝑃

𝑑𝑡
⎯⎯⎯= 0.025𝑃

𝑦 = 𝐴𝑒௞௧

𝑃 = 75000𝑒଴.଴ଶହ௧

𝑃(0) = 75000

    
𝑑𝑃

𝑑𝑡
⎯⎯⎯= 40𝑡ଷ − 70𝑡

ଵ
ଷ
⎯⎯

    𝑑𝑃 = (40𝑡ଷ − 70𝑡
ଵ
ଷ
⎯⎯)𝑑𝑡

න𝑑𝑃 =
 

 

න൫40𝑡ଷ − 70𝑡
ଵ
ଷ
⎯⎯൯𝑑𝑡

 

 

      𝑃 = 10𝑡ସ −
105𝑡

ସ
ଷ
⎯⎯

2
⎯⎯⎯⎯⎯⎯+ 𝐶

𝑃(0) = 16000

          𝑃 = 10𝑡ସ −
105𝑡

ସ
ଷ
⎯⎯

2
⎯⎯⎯⎯⎯⎯+ 𝐶

16000 = 10(0)ସ−
105(0)

ସ
ଷ
⎯⎯

2
⎯⎯⎯⎯⎯⎯⎯ + 𝐶

          𝑐 = 16000

𝑃 = 10𝑡ସ −
105𝑡

ସ
ଷ
⎯⎯

2
⎯⎯⎯⎯⎯⎯+ 16000

      𝑃 = 10𝑡ସ −
105𝑡

ସ
ଷ
⎯⎯

2
⎯⎯⎯⎯⎯⎯+ 16000

𝑃(8) = 10(8)ସ−
105(8)

ସ
ଷ
⎯⎯

2
⎯⎯⎯⎯⎯⎯⎯ + 16000

𝑃(8) = 56120 𝑝𝑜𝑝

𝑃(𝑡) = 20000, 𝑡 = ?

𝑝(8) = ?

          𝑃 = 10𝑡ସ −
105𝑡

ସ
ଷ
⎯⎯

2
⎯⎯⎯⎯⎯⎯+ 16000

20000 = 10𝑡ସ −
105𝑡

ସ
ଷ
⎯⎯

2
⎯⎯⎯⎯⎯⎯+ 16000

𝑡 = 4.58 𝑦𝑒𝑎𝑟𝑠 Calc

         
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஼

𝑓(0) = 400
     𝑦 = 𝐴𝑒௞௧

400 = 𝐴𝑒௞(଴)

400 = 𝐴𝑒଴

     𝐴 = 400

A Substance has a Half-Life of 50 Years. How Long to Decay 400 g to 50 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
⎯⎯⎯ = −0.01386

           𝑦 = 400𝑒ି
௟௡ଶ
ହ଴
⎯⎯⎯⎯௧

        50 = 400𝑒ି
௟௡ଶ
ହ଴
⎯⎯⎯⎯௧

  0.125 = 𝑒ି
௟௡ଶ
ହ଴
⎯⎯⎯⎯௧

𝑙𝑛0.125 = −
𝑙𝑛2

50
⎯⎯⎯𝑡

          𝑡 = 150 𝑦𝑟𝑠

       𝑦 = 400𝑒௞௧

Separate
Variables.
Integrate
Both Sides.
Initial
Condition.
Change
Forms.
Separate
Exponents.

𝑓(50) = 200

Half, 50 yrs

  𝑡        𝑦
  0    400
 50   200
100 100
150  50
200  25

OR

Formula.
Sub/Simplify.

Start 4. 10 After 2 Days. How much 
After 5 Days.
            𝑦 = 𝑦଴𝑒௞௧

          10 = 4𝑒ଶ௞

           
5

2
⎯⎯= 𝑒ଶ௞

ln௘ ቆ
5

2
⎯⎯ቇ = 2𝑘

           𝑘 =
ln௘ ൬

5
2
⎯⎯൰

2
⎯⎯⎯⎯⎯⎯

           𝑘 = 0.458

Doubles every 5 hours. Start 
at 1. How Long to 5.

Half-Life is 5730 yrs. How Long to 1%.

  𝑡     𝑦
  0    4
  1    
  2   10
  3   
  4   
  5   39.5

  𝑡     𝑦
  0    1
  5    2
10    4
15    8
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