
TOPIC: INDEFINITE INTEGRALS
Introduction to Indefinite Integrals

◆ Recall: If          is the derivative of a function         , then          is an antiderivative of         .

New Indefinite IntegralsEXAMPLE Find the antiderivative of 𝑓𝑓ሺ𝑥𝑥ሻ = 2𝑥𝑥 given 𝐹𝐹ሺ2ሻ = 3. 

EXAMPLE Find the antiderivative of 𝑓𝑓ሺ𝑥𝑥ሻ = 3𝑥𝑥2 given 𝐹𝐹ሺ1ሻ = 5. 

 
Finding a Particular Antiderivative    

◆ The antiderivative of 𝑓𝑓ሺ𝑥𝑥ሻ is 𝐹𝐹ሺ𝑥𝑥ሻ + 𝐶𝐶, which represents a _________ of antiderivatives. 

● Given a specific point on the antiderivative, we can solve for 𝐶𝐶, which gives us a __________ antiderivative.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝐹𝐹ሺ𝑥𝑥ሻ = 𝑥𝑥2 + 𝐶𝐶 
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Find general antiderivative 

Apply given condition 

Write particular antiderivative 
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EXAMPLE Find the antiderivative of 𝑓𝑓ሺ𝑥𝑥ሻ = 3𝑥𝑥2 given 𝐹𝐹ሺ1ሻ = 5. 

 
Finding a Particular Antiderivative    

◆ The antiderivative of 𝑓𝑓ሺ𝑥𝑥ሻ is 𝐹𝐹ሺ𝑥𝑥ሻ + 𝐶𝐶, which represents a _________ of antiderivatives. 

● Given a specific point on the antiderivative, we can solve for 𝐶𝐶, which gives us a __________ antiderivative.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝐹𝐹ሺ𝑥𝑥ሻ = 𝑥𝑥2 + 𝐶𝐶 

 

Finding a Particular Antiderivative New 

1 2 -2 -1 

7 
6 
5 
4 
3 

1 

-1 
-2 
-3 

𝒙𝒙 

𝒚𝒚 

2 

___ − 𝟑𝟑 

____ + 𝟏𝟏 

___ − 𝟏𝟏 
𝑓𝑓ሺ𝑥𝑥ሻ = 2𝑥𝑥 

𝐹𝐹ሺ𝑥𝑥ሻ = 

𝐹𝐹ሺ___ሻ = 

= +𝐶𝐶 

𝐶𝐶 = 

𝐹𝐹ሺ𝑥𝑥ሻ = 𝑥𝑥2_______ 

Find general antiderivative 

Apply given condition 

Write particular antiderivative 

 Finding the indefinite integral of a function is the _________ as finding the antiderivative.▶ 

EXAMPLE Find the antiderivative of 𝑓𝑓ሺ𝑥𝑥ሻ = 2𝑥𝑥 given 𝐹𝐹ሺ2ሻ = 3. 
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Apply given condition 

Write particular antiderivative 
EXAMPLE Find the indefinite integral of the following functions. 

 
Introduction to Indefinite Integrals 

◆ Recall: If 𝑓𝑓(𝑥𝑥) is the derivative of a function 𝐹𝐹(𝑥𝑥), then 𝐹𝐹(𝑥𝑥) is an antiderivative of 𝑓𝑓(𝑥𝑥). 

● Finding the indefinite integral of a function is the ________ as finding the antiderivative. 

 

◆ Just like with antiderivatives, you can check your answer to an indefinite integral by taking the derivative of it.

 

 

Indefinite Integrals New 

∫ 𝒇𝒇(𝒙𝒙) 𝑑𝑑𝒙𝒙 = 𝑭𝑭(𝒙𝒙) + 𝐶𝐶 
integrand 

________ of integration 

antiderivative 

________ of integration 

(𝑨𝑨) (𝑩𝑩) (𝑪𝑪) ∫ 0 𝑑𝑑𝑥𝑥 ∫ 3 𝑑𝑑𝑥𝑥 ∫ 3𝑥𝑥2 𝑑𝑑𝑥𝑥 

∫ 0 𝑑𝑑𝑥𝑥 =  _____ 
New 

∫ 𝑘𝑘 𝑑𝑑𝑥𝑥 =  _____________ 
New 

EXAMPLE Find the indefinite integral of the following functions.
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
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Limit Definition of ln at h=0 
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𝑓𝑓ሺ𝑥𝑥 + ℎሻ − 𝑓𝑓ሺ𝑥𝑥ሻ
ℎ  

Recall 

Limit Definition of a Derivative 

EXAMPLE Find the derivative of the following functions. 
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Recall 

Limit Definition of a Derivative 

◆ Just like with antiderivatives, you can check your answer to an indefinite integral by taking the derivative of it.

EXAMPLE Find the antiderivative of the following functions. 

 
Antiderivatives 

◆ We know how to find the derivative of a function; finding the antiderivative is just the ____________ process. 

● If 𝒇𝒇(𝒙𝒙) is the derivative of a function 𝑭𝑭(𝒙𝒙), then we can say that 𝑭𝑭(𝒙𝒙) is an ______derivative of 𝒇𝒇(𝒙𝒙). 
 

◆ When finding an antiderivative, check your answer by taking the derivative of it.

 

(𝑨𝑨) (𝑩𝑩) (𝑪𝑪) 𝑓𝑓(𝑥𝑥) = 0 𝑓𝑓(𝑥𝑥) = 3 𝑓𝑓(𝑥𝑥) = 3𝑥𝑥2 
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TOPIC: INDEFINITE INTEGRALS

PRACTICE Find the following indefinite integral.

PRACTICE Find the following indefinite integral.
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       PRACTICE Find the following indefinite integral. 
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TOPIC: INDEFINITE INTEGRALS
Power Rule for Indefinite Integrals

◆ Recall: To find the derivative of a power fcn                  , multiply by original exponent, then decrease exponent by 1. 

EXAMPLE Find the indefinite integral of                 .

 To find the integral of a power fcn                  , ____________ exponent by 1, then _________ by the new exponent.▶ 

RULES OF INTEGRATION

Name Rule ExampleExample

Power

EXAMPLE Find the indefinite integral of 𝑔𝑔ሺ𝑡𝑡ሻ = 𝑡𝑡4. 

 
Power Rule for Indefinite Integrals 

◆ Recall: To find the derivative of a power fn 𝑓𝑓ሺ𝑥𝑥ሻ = 𝑥𝑥𝑛𝑛, multiply by original exponent, then decrease exponent by 1. 

● To find the integral of a power fn 𝑓𝑓ሺ𝑥𝑥ሻ = 𝑥𝑥𝑛𝑛, __________ exponent by 1, then _______ by the new exponent.  

RULES OF INTEGRATION 

Name Rule Example 

Power ∫ 𝑥𝑥𝒏𝒏 𝑑𝑑𝑥𝑥 = 𝑥𝑥     

             + ____,   𝑛𝑛 ≠ −1  ∫ 𝑥𝑥𝟔𝟔 𝑑𝑑𝑥𝑥 = 𝑥𝑥       

             + ____ =   𝑥𝑥    
 + ____ 

𝑑𝑑
𝑑𝑑𝑥𝑥 𝑥𝑥𝒏𝒏 = 𝒏𝒏 ⋅ 𝑥𝑥𝒏𝒏−1 

Recall 

Power Rule for Derivatives 

EXAMPLE Find the indefinite integral of 𝑔𝑔ሺ𝑡𝑡ሻ = 𝑡𝑡4. 
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TOPIC: INDEFINITE INTEGRALS
Additional Rules for Indefinite Integrals

◆ The same rules that apply to the sum, difference, or constant multiple of a derivative also apply to integrals.
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◆ Use multiple rules together to find integrals of more complicated functions.
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