
TOPIC: INTEGRALS OF EXPONENTIAL FUNCTIONS
Integrals of General Exponential Functions

▶ 

NewRecall

◆ Recall: To find the derivative of a general exponential function     , multiply      by       .

     Rule for Derivative of 𝒃𝒃𝒙𝒙 
 

Rule for Integral of 𝒃𝒃𝒙𝒙 
  

Recall New 

EXAMPLE Evaluate the indefinite integral.  

Integrals of General Exponential Functions 

◆ Recall: To find the derivative of a general exponential function 𝑏𝑏𝑥𝑥, multiply 𝑏𝑏𝑥𝑥 by ln 𝑏𝑏. 

▪ To find the integral of a general exponential function 𝑏𝑏𝑥𝑥, ________ 𝑏𝑏𝑥𝑥 by ln 𝑏𝑏. 
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TOPIC: INTEGRALS OF EXPONENTIAL FUNCTIONS 
  
  

 

       PRACTICE Evaluate the indefinite integrals 

(𝑨𝑨) (𝑩𝑩) (𝑪𝑪) ∫ −(6)𝑥𝑥 𝑑𝑑𝑑𝑑 ∫ 2 (1
3)

𝑥𝑥
 𝑑𝑑𝑑𝑑 ∫ 3𝑑𝑑4 − (5)𝑥𝑥 𝑑𝑑𝑑𝑑 

∫ 𝑏𝑏𝑥𝑥 𝑑𝑑𝑑𝑑 = 𝑏𝑏𝑥𝑥 
ln 𝑏𝑏 + 𝐶𝐶 

Recall 

EXAMPLE Find the derivative of the following functions. 

  
Derivatives of General Exponential Functions  

◆ We can use limits to find a derivative rule that works for all exponential functions 𝑏𝑏𝑥𝑥. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    Derivative of 𝒃𝒃𝒙𝒙 New 

BIZ REG 

ሺ𝑨𝑨ሻ      𝑓𝑓ሺ𝑥𝑥ሻ = 6𝑥𝑥 ሺ𝑩𝑩ሻ     𝑔𝑔ሺ𝑥𝑥ሻ = 3𝑥𝑥2+4𝑥𝑥 

𝑑𝑑
𝑑𝑑𝑥𝑥 ሺ𝒃𝒃𝒙𝒙ሻ = ____ ⋅ _________

𝑑𝑑
𝑑𝑑𝑥𝑥 ሺ𝑏𝑏𝑥𝑥ሻ = lim

ℎ→0

𝑏𝑏𝑥𝑥+ℎ − 𝑏𝑏𝑥𝑥

ℎ  

= lim
ℎ→0

                        
   

=          ⋅ lim
ℎ→0

                   
     

𝑏𝑏 ______
𝑏𝑏 ______ 

ln 𝑏𝑏 = lim
ℎ→0

𝑏𝑏ℎ − 1
ℎ    

Limit Definition of ln at h=0 

 𝑓𝑓′ሺ𝑥𝑥ሻ = lim
ℎ→0

𝑓𝑓ሺ𝑥𝑥 + ℎሻ − 𝑓𝑓ሺ𝑥𝑥ሻ
ℎ  

Recall 

Limit Definition of a Derivative 

EXAMPLE The acceleration of a particle moving along the 𝑥𝑥-axis is 𝑎𝑎(𝑡𝑡) = 6𝑡𝑡 − 12 𝑚𝑚/𝑠𝑠2.   

 
Motion Problems With Integrals: Acceleration  

◆ Recall: Before, we integrated velocity to find position. Now, we can integrate acceleration to find velocity.  
 

 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(𝑨𝑨) Find the velocity function, given that 𝑣𝑣(0) = −9 𝑚𝑚/𝑠𝑠. 
 
 

(𝑩𝑩) Find the position function given that 𝑠𝑠(0) = 1 𝑚𝑚. 
 
 

(𝑪𝑪) What is the position of the particle at time 𝑡𝑡 = 8 𝑠𝑠? 
 

𝑣𝑣(𝑡𝑡) = 𝑣𝑣(𝑡𝑡𝑖𝑖) + න 𝑎𝑎(𝑥𝑥)𝑑𝑑𝑥𝑥
𝑡𝑡

𝑡𝑡𝑖𝑖
 

New 

𝑠𝑠(𝑡𝑡) = 𝑠𝑠(𝑡𝑡𝑖𝑖) + න 𝑣𝑣(𝑥𝑥)𝑑𝑑𝑥𝑥
𝑡𝑡

𝑡𝑡𝑖𝑖
 

Recall 

TOPIC: INTEGRALS OF EXPONENTIAL FUNCTIONS 
  
  

 

       PRACTICE Evaluate the indefinite integrals 

(𝑨𝑨) (𝑩𝑩) (𝑪𝑪) ∫ −(6)𝑥𝑥 𝑑𝑑𝑑𝑑 ∫ 2 (1
3)

𝑥𝑥
 𝑑𝑑𝑑𝑑 ∫ 3𝑑𝑑4 − (5)𝑥𝑥 𝑑𝑑𝑑𝑑 

∫ 𝑏𝑏𝑥𝑥 𝑑𝑑𝑑𝑑 = 𝑏𝑏𝑥𝑥 
ln 𝑏𝑏 + 𝐶𝐶 

Recall 

TOPIC: INTEGRALS OF EXPONENTIAL FUNCTIONS 
  
  

 

       PRACTICE Evaluate the indefinite integrals 

(𝑨𝑨) (𝑩𝑩) (𝑪𝑪) ∫ −(6)𝑥𝑥 𝑑𝑑𝑑𝑑 ∫ 2 (1
3)

𝑥𝑥
 𝑑𝑑𝑑𝑑 ∫ 3𝑑𝑑4 − (5)𝑥𝑥 𝑑𝑑𝑑𝑑 

∫ 𝑏𝑏𝑥𝑥 𝑑𝑑𝑑𝑑 = 𝑏𝑏𝑥𝑥 
ln 𝑏𝑏 + 𝐶𝐶 

Recall 

TOPIC: INTEGRALS OF EXPONENTIAL FUNCTIONS 
  
  

 

       PRACTICE Evaluate the indefinite integrals 

(𝑨𝑨) (𝑩𝑩) (𝑪𝑪) ∫ −(6)𝑥𝑥 𝑑𝑑𝑑𝑑 ∫ 2 (1
3)

𝑥𝑥
 𝑑𝑑𝑑𝑑 ∫ 3𝑑𝑑4 − (5)𝑥𝑥 𝑑𝑑𝑑𝑑 

∫ 𝑏𝑏𝑥𝑥 𝑑𝑑𝑑𝑑 = 𝑏𝑏𝑥𝑥 
ln 𝑏𝑏 + 𝐶𝐶 

Recall 



TOPIC: INTEGRALS OF EXPONENTIAL FUNCTIONS

EXAMPLE Find the indefinite integral.

RULES OF INTEGRATION

Name Rule ExampleExample

Integrals of Natural Exponential Functions (    )

EXAMPLE Find the indefinite integral.  

Integrals of Natural Exponential Functions (𝒆𝒆𝒙𝒙) 

◆ Recall: 𝑦𝑦 = 𝑒𝑒𝑥𝑥 is just a special case of 𝑦𝑦 = 𝑏𝑏𝑥𝑥 where 𝑏𝑏 = 𝑒𝑒. 

▪ We can use the integral rule for general exponential functions to find the integral of 𝑒𝑒𝑥𝑥. 

 

RULES OF INTEGRATION 

Name Rule Example 

General 
Exponential 

         ∫ 𝒃𝒃𝒙𝒙 𝑑𝑑𝑑𝑑 = 𝒃𝒃𝒙𝒙 
  ln 𝒃𝒃 + 𝐶𝐶  ∫ 7𝑥𝑥 𝑑𝑑𝑑𝑑 = 7𝑥𝑥

ln 7 + 𝐶𝐶 

Natural 
Exponential 

∫ 𝒆𝒆𝒙𝒙 𝑑𝑑𝑑𝑑 =  
          + 𝐶𝐶 = __________ + 𝐶𝐶  ∫ 5𝑒𝑒𝑥𝑥  𝑑𝑑𝑑𝑑 = 

BIZ REG 

𝑏𝑏 > 0
𝑏𝑏 ≠ 1 

∫(3𝑑𝑑4 − 𝜋𝜋𝑒𝑒𝑥𝑥 + 2) 𝑑𝑑𝑑𝑑 

▶  We can use the integral rule for general exponential functions to find the integral of     .

EXAMPLE Find the indefinite integral.  

Integrals of Natural Exponential Functions (𝒆𝒆𝒙𝒙) 

◆ Recall: 𝑦𝑦 = 𝑒𝑒𝑥𝑥 is just a special case of 𝑦𝑦 = 𝑏𝑏𝑥𝑥 where 𝑏𝑏 = 𝑒𝑒. 

▪ We can use the integral rule for general exponential functions to find the integral of 𝑒𝑒𝑥𝑥. 

 

RULES OF INTEGRATION 

Name Rule Example 

General 
Exponential 

         ∫ 𝒃𝒃𝒙𝒙 𝑑𝑑𝑑𝑑 = 𝒃𝒃𝒙𝒙 
  ln 𝒃𝒃 + 𝐶𝐶  ∫ 7𝑥𝑥 𝑑𝑑𝑑𝑑 = 7𝑥𝑥

ln 7 + 𝐶𝐶 

Natural 
Exponential 

∫ 𝒆𝒆𝒙𝒙 𝑑𝑑𝑑𝑑 =  
          + 𝐶𝐶 = __________ + 𝐶𝐶  ∫ 5𝑒𝑒𝑥𝑥  𝑑𝑑𝑑𝑑 = 

BIZ REG 

𝑏𝑏 > 0
𝑏𝑏 ≠ 1 

∫(3𝑑𝑑4 − 𝜋𝜋𝑒𝑒𝑥𝑥 + 2) 𝑑𝑑𝑑𝑑 

General  
Exponential

Natural 
Exponential

EXAMPLE Find the indefinite integral.  

Integrals of Natural Exponential Functions (𝒆𝒆𝒙𝒙) 

◆ Recall: 𝑦𝑦 = 𝑒𝑒𝑥𝑥 is just a special case of 𝑦𝑦 = 𝑏𝑏𝑥𝑥 where 𝑏𝑏 = 𝑒𝑒. 

▪ We can use the integral rule for general exponential functions to find the integral of 𝑒𝑒𝑥𝑥. 
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◆ Recall: 𝑦𝑦 = 𝑒𝑒𝑥𝑥 is just a special case of 𝑦𝑦 = 𝑏𝑏𝑥𝑥 where 𝑏𝑏 = 𝑒𝑒. 

▪ We can use the integral rule for general exponential functions to find the integral of 𝑒𝑒𝑥𝑥. 

 

RULES OF INTEGRATION 
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∫(3𝑑𝑑4 − 𝜋𝜋𝑒𝑒𝑥𝑥 + 2) 𝑑𝑑𝑑𝑑 

◆ Recall:             is just a special case of              where          .

EXAMPLE Find the indefinite integral.  

Integrals of Natural Exponential Functions (𝒆𝒆𝒙𝒙) 

◆ Recall: 𝑦𝑦 = 𝑒𝑒𝑥𝑥 is just a special case of 𝑦𝑦 = 𝑏𝑏𝑥𝑥 where 𝑏𝑏 = 𝑒𝑒. 

▪ We can use the integral rule for general exponential functions to find the integral of 𝑒𝑒𝑥𝑥. 
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Name Rule Example 
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Exponential 

         ∫ 𝒃𝒃𝒙𝒙 𝑑𝑑𝑑𝑑 = 𝒃𝒃𝒙𝒙 
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TOPIC: INTEGRALS OF EXPONENTIAL FUNCTIONS

PRACTICE Evaluate the indefinite integrals.

  

EXAMPLE Find the derivative of each function. 

The Power Rule 

◆ To find the derivative of ANY power fcn 𝑓𝑓(𝑥𝑥) = 𝑥𝑥𝑛𝑛, multiply by original exponent, then decrease exponent by ___. 

 
 
 
 
 
 
 
 
 
 

RULES OF DIFFERENTIATION 

Name Rule Example 

Power   

BIZ REG 

(𝑨𝑨) (𝑩𝑩) 

𝑔𝑔(𝑥𝑥) = 3𝑥𝑥2  𝑓𝑓(𝑥𝑥) = 𝑥𝑥4 + 𝑥𝑥3 

𝑑𝑑
𝑑𝑑𝑥𝑥 𝑥𝑥𝑛𝑛 = 

𝑑𝑑
𝑑𝑑𝑥𝑥 𝑥𝑥6 = 

  

EXAMPLE Find the derivative of each function. 

The Power Rule 

◆ To find the derivative of ANY power fcn 𝑓𝑓(𝑥𝑥) = 𝑥𝑥𝑛𝑛, multiply by original exponent, then decrease exponent by ___. 

 
 
 
 
 
 
 
 
 
 

RULES OF DIFFERENTIATION 

Name Rule Example 

Power   

BIZ REG 

(𝑨𝑨) (𝑩𝑩) 

𝑔𝑔(𝑥𝑥) = 3𝑥𝑥2  𝑓𝑓(𝑥𝑥) = 𝑥𝑥4 + 𝑥𝑥3 

𝑑𝑑
𝑑𝑑𝑥𝑥 𝑥𝑥𝑛𝑛 = 

𝑑𝑑
𝑑𝑑𝑥𝑥 𝑥𝑥6 = 

TOPIC: INTEGRALS OF EXPONENTIAL FUNCTIONS 
  
  

 

       PRACTICE Evaluate the indefinite integrals 

(𝑨𝑨) (𝑩𝑩) ∫(√𝑥𝑥 − 𝑒𝑒𝑥𝑥) 𝑑𝑑𝑥𝑥 ∫ (4𝑒𝑒𝑥𝑥 + 1
𝑥𝑥3)  𝑑𝑑𝑥𝑥 

 

       EXAMPLE Evaluate the indefinite integral. 

∫ 𝑥𝑥2𝑒𝑒𝑥𝑥3 𝑑𝑑𝑥𝑥  
 

∫ 𝑒𝑒𝑢𝑢𝑑𝑑𝑑𝑑 = 𝑒𝑒𝑢𝑢 + 𝐶𝐶 
 

New 

TOPIC: INTEGRALS OF EXPONENTIAL FUNCTIONS 
  
  

 

       PRACTICE Evaluate the indefinite integrals 

(𝑨𝑨) (𝑩𝑩) ∫(√𝑥𝑥 − 𝑒𝑒𝑥𝑥) 𝑑𝑑𝑥𝑥 ∫ (4𝑒𝑒𝑥𝑥 + 1
𝑥𝑥3)  𝑑𝑑𝑥𝑥 

 

       EXAMPLE Evaluate the indefinite integral. 

∫ 𝑥𝑥2𝑒𝑒𝑥𝑥3 𝑑𝑑𝑥𝑥  
 

∫ 𝑒𝑒𝑢𝑢𝑑𝑑𝑑𝑑 = 𝑒𝑒𝑢𝑢 + 𝐶𝐶 
 

New 


