
Algebra 2  Natural Logarithms DATE: 
 

The number e 
 

 𝒆 ≈ 𝟐. 𝟕𝟏𝟖𝟐𝟖   

 

Example: 

 

 Find:  𝑒2.5 (use the 𝒆𝒙 key on your calculator) 

 

 

Natural Logarithm – a logarithm with base e 
 

 𝐥𝐨𝐠𝒆 𝒙 → 𝐥𝐧 𝒙 
 

 

 

Examples: 

 

 ln 1.75 ≈ 0.5596 ln 
2

3
 ≈  −0.4055 

 

 ln 𝑒 = 1 ln 𝑒5  =   5 

 

 

 

Simplifying Natural Logarithms. 

 

Write each expression as a single natural logarithm. 

 

Example: 5 ln 2 − ln 4 

     ln 25 − ln 4 

            ln
25

4
 

            ln
32

4
   =     ln 8 

 

Example: 2 ln 12 + ln 9 

     ln 122 + ln 9 

     ln 144 + ln 9 

    ln 144 ∙ 9   =     ln 1296 



 

Example: 
1
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1
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1
4 

 ln(3
1
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1
4) 

 ln(√3
4

 ∙  √𝑥
4

)    =     ln √3𝑥
4

 

 

 

Example: 3 ln 2 + 4 ln 3 

  

  

  

 

 

 

 

 

APPLICATION:  The formula for a rocket’s maximum velocity V (in km/sec) 

 𝑉 = −0.0098𝑡 + 𝑐 ∙ ln 𝑅 𝑡 = 𝑡𝑖𝑚𝑒 

  𝑐 = 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 𝑜𝑓 𝑒𝑥ℎ𝑎𝑢𝑠𝑡 

  𝑅 = 𝑟𝑎𝑡𝑖𝑜 𝑜𝑓 
𝑚𝑎𝑠𝑠 𝑜𝑓 𝑟𝑜𝑐𝑘𝑒𝑡

𝑚𝑎𝑠𝑠 𝑤𝑖𝑡ℎ𝑜𝑢𝑡 𝑓𝑢𝑒𝑙 
 

 

 𝑡 = 50 Find V 𝑉 = −0.0095(50) + 2.3 ln 22 

 𝑐 = 2.3 𝑉 ≈ 6.6 𝑘𝑚 𝑝𝑒𝑟 𝑠𝑒𝑐𝑜𝑛𝑑 

 𝑅 = 22 

 

 

 

 



 

Solving a Natural Logarithmic Equation 𝐥𝐧 𝒙 = 𝒚   →    𝒆𝒚 = 𝒙 

 

Solve:     ln (
𝑥+2

3
) = 12 

 log𝑒 (
𝑥+2

3
) = 12 

             𝑒12 =
𝑥+2

3
 

        3 ∙ 𝑒12 = 𝑥 + 2 

 3 ∙ 𝑒12 − 2 = 𝑥 

                𝑥 ≈ 488262.374 

 

 

Solve:    ln(2𝑥 − 4)3 = 6 

 3 ∙ ln(2𝑥 − 4) = 6 

      ln(2𝑥 − 4) = 2 

  log𝑒(2𝑥 − 4) = 2       

                    𝑒2 = 2𝑥 − 4 

             𝑒2 + 4 = 2𝑥 

                 
𝑒2+4

2
= 𝑥 

                      𝑥 ≈ 5.6945 

 

 

Solve:    ln(𝑥 + 4) = 3 

 

 

 

 

 

 

 

 

 

 

 



 

Mental Math  (using properties of logarithms) 

 

 ln 𝑒3 = ln 𝑒 = 5 ln 𝑒 = ln 𝑒4𝑥 = 

 

 

Solving an Exponential Equation Change to log form  OR 

  take the  ln  of each side of equation 

 Solve:     𝑒𝑥+1 = 30     remember:  𝐥𝐧 𝒆𝒙 = 𝒙 

 ln 𝑒𝑥+1 = ln 30 

    𝑥 + 1 = ln 30 

           𝑥 = ln(30) − 1 

           𝑥 ≈ 2.4012 

 

 

Solve: 4𝑒3𝑥 + 1.2 = 14 

 4𝑒3𝑥 = 12.8 

 𝑒3𝑥 = 3.2 

 ln 𝑒3𝑥 = ln 3.2 

 3𝑥 = ln 3.2 

 𝑥 =
ln 3.2

3
 

 𝑥 ≈ 0.3877 

 

Solve: 𝑒𝑥−3 + 4 = 6 

 


