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RULES OF INTEGRATION 

Basic Integration Properties 

∫[𝑓𝑓(𝑥𝑥) ± 𝑔𝑔(𝑥𝑥)] 𝑑𝑑𝑥𝑥 = ∫ 𝑓𝑓(𝑥𝑥) 𝑑𝑑𝑥𝑥 ± ∫ 𝑔𝑔(𝑥𝑥) 𝑑𝑑𝑥𝑥 ∫[𝑘𝑘 ⋅ 𝑓𝑓(𝑥𝑥)] 𝑑𝑑𝑥𝑥 = 𝑘𝑘 ⋅ ∫ 𝑓𝑓(𝑥𝑥) 𝑑𝑑𝑥𝑥 

Basic Integration Rules 

∫ 0 𝑑𝑑𝑥𝑥 = 𝐶𝐶 ∫ 𝑘𝑘 𝑑𝑑𝑥𝑥 = 𝑘𝑘𝑥𝑥 + 𝐶𝐶 

∫ 𝑥𝑥𝑛𝑛 𝑑𝑑𝑥𝑥 = 𝑥𝑥𝑛𝑛+1

𝑛𝑛 + 1 + 𝐶𝐶,   𝑛𝑛 ≠ −1 ∫ 𝑓𝑓(𝑔𝑔(𝑥𝑥)) ∙ 𝑔𝑔′(𝑥𝑥)  𝑑𝑑𝑥𝑥 = ∫ 𝑓𝑓(𝑢𝑢) 𝑑𝑑𝑢𝑢 

Integrals Resulting in Trig Functions 

∫ cos 𝑥𝑥 𝑑𝑑𝑥𝑥 = sin 𝑥𝑥 + 𝐶𝐶 ∫ sec2 𝑥𝑥  𝑑𝑑𝑥𝑥 = tan 𝑥𝑥 + 𝐶𝐶 ∫ sec 𝑥𝑥 tan 𝑥𝑥 𝑑𝑑𝑥𝑥 = sec 𝑥𝑥 + 𝐶𝐶 

∫ sin 𝑥𝑥 𝑑𝑑𝑥𝑥 = −cos 𝑥𝑥 + 𝐶𝐶 ∫ csc2 𝑥𝑥  𝑑𝑑𝑥𝑥 = − cot 𝑥𝑥 + 𝐶𝐶 ∫ csc 𝑥𝑥 cot 𝑥𝑥 𝑑𝑑𝑥𝑥 = − csc 𝑥𝑥 + 𝐶𝐶 

Integrals of Other Trig Functions 

∫ tan 𝑥𝑥  𝑑𝑑𝑥𝑥 = −ln|cos 𝑥𝑥| + 𝐶𝐶 = ln | sec 𝑥𝑥 | + 𝐶𝐶 ∫ cot 𝑥𝑥 𝑑𝑑𝑥𝑥 = ln|sin 𝑥𝑥| + 𝐶𝐶 

∫ sec 𝑥𝑥 𝑑𝑑𝑥𝑥 = ln|sec 𝑥𝑥 + tan 𝑥𝑥| + 𝐶𝐶 ∫ csc 𝑥𝑥 𝑑𝑑𝑥𝑥 = −ln|csc 𝑥𝑥 + cot 𝑥𝑥| + 𝐶𝐶 

Integrals Involving Exponential & Logarithmic Functions 

∫ 𝑏𝑏𝑥𝑥 𝑑𝑑𝑥𝑥 = 𝑏𝑏𝑥𝑥

ln 𝑏𝑏 + 𝐶𝐶 ∫ 𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥 = 𝑒𝑒𝑥𝑥 + 𝐶𝐶 ∫ 1
𝑥𝑥  𝑑𝑑𝑥𝑥 = ln |𝑥𝑥| + 𝐶𝐶 

∫ 𝑏𝑏𝑢𝑢 𝑑𝑑𝑢𝑢 = 𝑏𝑏𝑢𝑢 
ln 𝑢𝑢 + 𝐶𝐶 ∫ 𝑒𝑒𝑢𝑢 𝑑𝑑𝑢𝑢 = 𝑒𝑒𝑢𝑢 + 𝐶𝐶 ∫ 1

𝑢𝑢  𝑑𝑑𝑢𝑢 = ln |𝑢𝑢| + 𝐶𝐶 

Integrals Resulting in Inverse Trig Functions 

∫ 1
√𝑎𝑎2 − 𝑢𝑢2

 𝑑𝑑𝑢𝑢 = sin−1 𝑢𝑢
𝑎𝑎 + 𝐶𝐶 ∫ 1

𝑎𝑎2 + 𝑢𝑢2 𝑑𝑑𝑢𝑢 = 𝑢𝑢
𝑎𝑎 tan−1 𝑢𝑢

𝑎𝑎 + 𝐶𝐶 ∫ 1
|𝑢𝑢|√𝑢𝑢2 − 𝑎𝑎2

𝑑𝑑𝑢𝑢 = 1
𝑎𝑎 sec−1 |𝑢𝑢𝑎𝑎| + 𝐶𝐶 

Properties of Definite Integrals 

∫ 𝑓𝑓(𝑥𝑥)
𝑎𝑎

𝑏𝑏

𝑑𝑑𝑥𝑥 = − ∫ 𝑓𝑓(𝑥𝑥)
𝑏𝑏

𝑎𝑎

𝑑𝑑𝑥𝑥 ∫ 𝑓𝑓(𝑥𝑥)
𝑎𝑎

𝑎𝑎

𝑑𝑑𝑥𝑥 = 0 ∫ 𝑓𝑓(𝑥𝑥)
𝑐𝑐

𝑎𝑎

𝑑𝑑𝑥𝑥 + ∫ 𝑓𝑓(𝑥𝑥)
𝑏𝑏

𝑐𝑐

𝑑𝑑𝑥𝑥 = ∫ 𝑓𝑓(𝑥𝑥) 𝑑𝑑𝑥𝑥
𝑏𝑏
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TOPIC: INTEGRATION BY PARTS
Intro to Integration by Parts

◆ To integrate the product of two functions, if all other methods fail, use integration by parts (IBP).

New

EXAMPLE Find the indefinite integral using integration by parts.

Integration by Parts

 To get the IBP formula, we have to _________ the derivative product rule.▶ 
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◆When using IBP, 𝒖𝒖 should become simpler when differentiated and 𝒅𝒅𝒅𝒅 should be a function that’s easily integrated. 
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Intro to Integration by Parts 

◆ To integrate the product of two functions, if all other methods fail, use integration by parts (IBP).  
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◆ To integrate the product of two functions, if all other methods fail, use integration by parts (IBP).  
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◆ When using IBP,     should become simpler when differentiated and       should be a function that's easily integrated.
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◆ To integrate the product of two functions, if all other methods fail, use integration by parts (IBP).  

▪ To get the IBP formula, we have to _________ the derivative product rule.   
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◆ To integrate the product of two functions, if all other methods fail, use integration by parts (IBP).  
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Intro to Integration by Parts 

◆ To integrate the product of two functions, if all other methods fail, use integration by parts (IBP).  
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◆When using IBP, 𝒖𝒖 should become simpler when differentiated and 𝒅𝒅𝒅𝒅 should be a function that’s easily integrated. 
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◆     will often be the function that appears FIRST here: Log, Inverse, Algebraic, Trig, Exponential

 
Intro to Integration by Parts 

◆ To integrate the product of two functions, if all other methods fail, use integration by parts (IBP).  

▪ To get the IBP formula, we have to _________ the derivative product rule.   

  

 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

◆When using IBP, 𝒖𝒖 should become simpler when differentiated and 𝒅𝒅𝒅𝒅 should be a function that’s easily integrated. 
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Intro to Integration by Parts 

◆ To integrate the product of two functions, if all other methods fail, use integration by parts (IBP).  

▪ To get the IBP formula, we have to _________ the derivative product rule.   

  

 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

◆When using IBP, 𝒖𝒖 should become simpler when differentiated and 𝒅𝒅𝒅𝒅 should be a function that’s easily integrated. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
◆ 𝒖𝒖 will often be the function that appears FIRST here: Log, Inverse, Algebraic, Trig, Exponential 
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Intro to Integration by Parts 

◆ To integrate the product of two functions, if all other methods fail, use integration by parts (IBP).  

▪ To get the IBP formula, we have to _________ the derivative product rule.   

  

 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

◆When using IBP, 𝒖𝒖 should become simpler when differentiated and 𝒅𝒅𝒅𝒅 should be a function that’s easily integrated. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
◆ 𝒖𝒖 will often be the function that appears FIRST here: Log, Inverse, Algebraic, Trig, Exponential 

 

       EXAMPLE Find the indefinite integral using integration by parts.  

 

Integration by Parts New 

∫ 6𝑥𝑥𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥 

𝑑𝑑
𝑑𝑑𝑥𝑥 [𝑓𝑓(𝑥𝑥) ⋅ 𝑔𝑔(𝑥𝑥)]        =      𝑓𝑓′(𝑥𝑥) ⋅ 𝑔𝑔(𝑥𝑥)       +        𝑓𝑓(𝑥𝑥) ⋅ 𝑔𝑔′(𝑥𝑥) 

  

 

𝑑𝑑
𝑑𝑑𝑥𝑥 [𝑓𝑓(𝑥𝑥) ⋅ 𝑔𝑔(𝑥𝑥)]  =  𝑓𝑓′(𝑥𝑥) ⋅ 𝑔𝑔(𝑥𝑥)  + 𝑓𝑓(𝑥𝑥) ⋅ 𝑔𝑔′(𝑥𝑥) 

Recall 

∫ 𝒖𝒖 ∙ 𝒅𝒅𝒅𝒅 = ___ ∙ ___ − ∫ ____ ∙ ___  

𝒖𝒖 = _______ 

𝒅𝒅𝒖𝒖 = ______ 𝑑𝑑𝑥𝑥 

𝒅𝒅𝒅𝒅 = _______ 𝑑𝑑𝑥𝑥 

𝒅𝒅 = _______ 

             ________ ⋅ ________  = ∫ ________ ⋅ ________ 𝑑𝑑𝑥𝑥 + ∫  ________ ⋅ ________  𝑑𝑑𝑥𝑥 

   ∫ ________ ⋅ ________ 𝑑𝑑𝑥𝑥 = ________ ⋅ ________ − ∫  ________ ⋅ ________  𝑑𝑑𝑥𝑥 

L I A T E 

 
Intro to Integration by Parts 

◆ To integrate the product of two functions, if all other methods fail, use integration by parts (IBP).  

▪ To get the IBP formula, we have to _________ the derivative product rule.   

  

 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

◆When using IBP, 𝒖𝒖 should become simpler when differentiated and 𝒅𝒅𝒅𝒅 should be a function that’s easily integrated. 
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A boiled potato is 200°F  before being placed on a plate in a room 
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is 140°F.  
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TOPIC: INTEGRATION BY PARTS
Repeated Integration by Parts

◆ Integration by parts may need to be _______________ to evaluate an integral.

EXAMPLE Find the indefinite integral                   .
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= 3𝑥𝑥2𝑒𝑒𝑥𝑥 − 6𝑥𝑥𝑒𝑒𝑥𝑥 + 6𝑒𝑒𝑥𝑥 + 𝐶𝐶 
 
  
 

= _______ ∙ ________ − [_______ ∙ _______ −     ∫(_________ ∙ __________)  ]    
 
 
 
 
 
 
 
 

= 3𝑥𝑥2𝑒𝑒𝑥𝑥 − (6𝑥𝑥𝑒𝑒𝑥𝑥 − ∫ 6𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥) 

 
= 3𝑥𝑥2𝑒𝑒𝑥𝑥 − 6𝑥𝑥𝑒𝑒𝑥𝑥 + 6𝑒𝑒𝑥𝑥 + 𝐶𝐶 
 
  
 

 
Repeated Integration by Parts  

◆ Integration by parts may need to be _____________ to evaluate an integral.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      
       
 

∫ 3𝑥𝑥2𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥 = 

 

       EXAMPLE Find the indefinite integral ׬ 3𝑥𝑥2𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥. 

∫ 𝑢𝑢 ∙ 𝑑𝑑𝑑𝑑 = 𝑢𝑢 ∙ 𝑑𝑑 − ∫ 𝑑𝑑 ∙ 𝑑𝑑𝑢𝑢 

Recall 

𝒖𝒖 = _______ 

𝒅𝒅𝒖𝒖 = ______ 

𝒅𝒅𝒅𝒅 = _______ 

𝒅𝒅 = ________ 

𝒖𝒖 = _______ 

𝒅𝒅𝒖𝒖 = ______ 

𝒅𝒅𝒅𝒅 = _______ 

𝒅𝒅 = ________ 

∫(3𝑥𝑥2𝑒𝑒𝑥𝑥) 𝑑𝑑𝑥𝑥 = _______ ∙ ________ − ∫(_________ ∙ ___________)  
 
 
 
 
 
 
 
 

= 3𝑥𝑥2𝑒𝑒𝑥𝑥 − (6𝑥𝑥𝑒𝑒𝑥𝑥 − ∫ 6𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥) 

 
= 3𝑥𝑥2𝑒𝑒𝑥𝑥 − 6𝑥𝑥𝑒𝑒𝑥𝑥 + 6𝑒𝑒𝑥𝑥 + 𝐶𝐶 
 
  
 

= _______ ∙ ________ − [_______ ∙ _______ −     ∫(_________ ∙ __________)  ]    
 
 
 
 
 
 
 
 

= 3𝑥𝑥2𝑒𝑒𝑥𝑥 − (6𝑥𝑥𝑒𝑒𝑥𝑥 − ∫ 6𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥) 

 
= 3𝑥𝑥2𝑒𝑒𝑥𝑥 − 6𝑥𝑥𝑒𝑒𝑥𝑥 + 6𝑒𝑒𝑥𝑥 + 𝐶𝐶 
 
  
 

 
Repeated Integration by Parts  

◆ Integration by parts may need to be _____________ to evaluate an integral.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      
       
 

∫ 3𝑥𝑥2𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥 = 

 

       EXAMPLE Find the indefinite integral ׬ 3𝑥𝑥2𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥. 

∫ 𝑢𝑢 ∙ 𝑑𝑑𝑑𝑑 = 𝑢𝑢 ∙ 𝑑𝑑 − ∫ 𝑑𝑑 ∙ 𝑑𝑑𝑢𝑢 

Recall 

𝒖𝒖 = _______ 

𝒅𝒅𝒖𝒖 = ______ 

𝒅𝒅𝒅𝒅 = _______ 

𝒅𝒅 = ________ 

𝒖𝒖 = _______ 

𝒅𝒅𝒖𝒖 = ______ 

𝒅𝒅𝒅𝒅 = _______ 

𝒅𝒅 = ________ 

∫(3𝑥𝑥2𝑒𝑒𝑥𝑥) 𝑑𝑑𝑥𝑥 = _______ ∙ ________ − ∫(_________ ∙ ___________)  
 
 
 
 
 
 
 
 

= 3𝑥𝑥2𝑒𝑒𝑥𝑥 − (6𝑥𝑥𝑒𝑒𝑥𝑥 − ∫ 6𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥) 

 
= 3𝑥𝑥2𝑒𝑒𝑥𝑥 − 6𝑥𝑥𝑒𝑒𝑥𝑥 + 6𝑒𝑒𝑥𝑥 + 𝐶𝐶 
 
  
 

= _______ ∙ ________ − [_______ ∙ _______ −     ∫(_________ ∙ __________)  ]    
 
 
 
 
 
 
 
 

= 3𝑥𝑥2𝑒𝑒𝑥𝑥 − (6𝑥𝑥𝑒𝑒𝑥𝑥 − ∫ 6𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥) 

 
= 3𝑥𝑥2𝑒𝑒𝑥𝑥 − 6𝑥𝑥𝑒𝑒𝑥𝑥 + 6𝑒𝑒𝑥𝑥 + 𝐶𝐶 
 
  
 

 
Repeated Integration by Parts  

◆ Integration by parts may need to be _____________ to evaluate an integral.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      
       
 

∫ 3𝑥𝑥2𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥 = 

 

       EXAMPLE Find the indefinite integral ׬ 3𝑥𝑥2𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥. 

∫ 𝑢𝑢 ∙ 𝑑𝑑𝑑𝑑 = 𝑢𝑢 ∙ 𝑑𝑑 − ∫ 𝑑𝑑 ∙ 𝑑𝑑𝑢𝑢 

Recall 

𝒖𝒖 = _______ 

𝒅𝒅𝒖𝒖 = ______ 

𝒅𝒅𝒅𝒅 = _______ 

𝒅𝒅 = ________ 

𝒖𝒖 = _______ 

𝒅𝒅𝒖𝒖 = ______ 

𝒅𝒅𝒅𝒅 = _______ 

𝒅𝒅 = ________ 

∫(3𝑥𝑥2𝑒𝑒𝑥𝑥) 𝑑𝑑𝑥𝑥 = _______ ∙ ________ − ∫(_________ ∙ ___________)  
 
 
 
 
 
 
 
 

= 3𝑥𝑥2𝑒𝑒𝑥𝑥 − (6𝑥𝑥𝑒𝑒𝑥𝑥 − ∫ 6𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥) 

 
= 3𝑥𝑥2𝑒𝑒𝑥𝑥 − 6𝑥𝑥𝑒𝑒𝑥𝑥 + 6𝑒𝑒𝑥𝑥 + 𝐶𝐶 
 
  
 

= _______ ∙ ________ − [_______ ∙ _______ −     ∫(_________ ∙ __________)  ]    
 
 
 
 
 
 
 
 

= 3𝑥𝑥2𝑒𝑒𝑥𝑥 − (6𝑥𝑥𝑒𝑒𝑥𝑥 − ∫ 6𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥) 

 
= 3𝑥𝑥2𝑒𝑒𝑥𝑥 − 6𝑥𝑥𝑒𝑒𝑥𝑥 + 6𝑒𝑒𝑥𝑥 + 𝐶𝐶 
 
  
 

 
Repeated Integration by Parts  

◆ Integration by parts may need to be _____________ to evaluate an integral.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      
       
 

∫ 3𝑥𝑥2𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥 = 

 

       EXAMPLE Find the indefinite integral ׬ 3𝑥𝑥2𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥. 

∫ 𝑢𝑢 ∙ 𝑑𝑑𝑑𝑑 = 𝑢𝑢 ∙ 𝑑𝑑 − ∫ 𝑑𝑑 ∙ 𝑑𝑑𝑢𝑢 

Recall 

𝒖𝒖 = _______ 

𝒅𝒅𝒖𝒖 = ______ 

𝒅𝒅𝒅𝒅 = _______ 

𝒅𝒅 = ________ 

𝒖𝒖 = _______ 

𝒅𝒅𝒖𝒖 = ______ 

𝒅𝒅𝒅𝒅 = _______ 

𝒅𝒅 = ________ 

∫(3𝑥𝑥2𝑒𝑒𝑥𝑥) 𝑑𝑑𝑥𝑥 = _______ ∙ ________ − ∫(_________ ∙ ___________)  
 
 
 
 
 
 
 
 

= 3𝑥𝑥2𝑒𝑒𝑥𝑥 − (6𝑥𝑥𝑒𝑒𝑥𝑥 − ∫ 6𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥) 

 
= 3𝑥𝑥2𝑒𝑒𝑥𝑥 − 6𝑥𝑥𝑒𝑒𝑥𝑥 + 6𝑒𝑒𝑥𝑥 + 𝐶𝐶 
 
  
 

= _______ ∙ ________ − [_______ ∙ _______ −     ∫(_________ ∙ __________)  ]    
 
 
 
 
 
 
 
 

= 3𝑥𝑥2𝑒𝑒𝑥𝑥 − (6𝑥𝑥𝑒𝑒𝑥𝑥 − ∫ 6𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥) 

 
= 3𝑥𝑥2𝑒𝑒𝑥𝑥 − 6𝑥𝑥𝑒𝑒𝑥𝑥 + 6𝑒𝑒𝑥𝑥 + 𝐶𝐶 
 
  
 

 
Repeated Integration by Parts  

◆ Integration by parts may need to be _____________ to evaluate an integral.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      
       
 

∫ 3𝑥𝑥2𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥 = 

 

       EXAMPLE Find the indefinite integral ׬ 3𝑥𝑥2𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥. 

∫ 𝑢𝑢 ∙ 𝑑𝑑𝑑𝑑 = 𝑢𝑢 ∙ 𝑑𝑑 − ∫ 𝑑𝑑 ∙ 𝑑𝑑𝑢𝑢 

Recall 

𝒖𝒖 = _______ 

𝒅𝒅𝒖𝒖 = ______ 

𝒅𝒅𝒅𝒅 = _______ 

𝒅𝒅 = ________ 

𝒖𝒖 = _______ 

𝒅𝒅𝒖𝒖 = ______ 

𝒅𝒅𝒅𝒅 = _______ 

𝒅𝒅 = ________ 

∫(3𝑥𝑥2𝑒𝑒𝑥𝑥) 𝑑𝑑𝑥𝑥 = _______ ∙ ________ − ∫(_________ ∙ ___________)  
 
 
 
 
 
 
 
 

= 3𝑥𝑥2𝑒𝑒𝑥𝑥 − (6𝑥𝑥𝑒𝑒𝑥𝑥 − ∫ 6𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥) 

 
= 3𝑥𝑥2𝑒𝑒𝑥𝑥 − 6𝑥𝑥𝑒𝑒𝑥𝑥 + 6𝑒𝑒𝑥𝑥 + 𝐶𝐶 
 
  
 

= _______ ∙ ________ − [_______ ∙ _______ −     ∫(_________ ∙ __________)  ]    
 
 
 
 
 
 
 
 

= 3𝑥𝑥2𝑒𝑒𝑥𝑥 − (6𝑥𝑥𝑒𝑒𝑥𝑥 − ∫ 6𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥) 

 
= 3𝑥𝑥2𝑒𝑒𝑥𝑥 − 6𝑥𝑥𝑒𝑒𝑥𝑥 + 6𝑒𝑒𝑥𝑥 + 𝐶𝐶 
 
  
 

 
Repeated Integration by Parts  

◆ Integration by parts may need to be _____________ to evaluate an integral.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      
       
 

∫ 3𝑥𝑥2𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥 = 

 

       EXAMPLE Find the indefinite integral ׬ 3𝑥𝑥2𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥. 

∫ 𝑢𝑢 ∙ 𝑑𝑑𝑑𝑑 = 𝑢𝑢 ∙ 𝑑𝑑 − ∫ 𝑑𝑑 ∙ 𝑑𝑑𝑢𝑢 

Recall 

𝒖𝒖 = _______ 

𝒅𝒅𝒖𝒖 = ______ 

𝒅𝒅𝒅𝒅 = _______ 

𝒅𝒅 = ________ 

𝒖𝒖 = _______ 

𝒅𝒅𝒖𝒖 = ______ 

𝒅𝒅𝒅𝒅 = _______ 

𝒅𝒅 = ________ 

∫(3𝑥𝑥2𝑒𝑒𝑥𝑥) 𝑑𝑑𝑥𝑥 = _______ ∙ ________ − ∫(_________ ∙ ___________)  
 
 
 
 
 
 
 
 

= 3𝑥𝑥2𝑒𝑒𝑥𝑥 − (6𝑥𝑥𝑒𝑒𝑥𝑥 − ∫ 6𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥) 

 
= 3𝑥𝑥2𝑒𝑒𝑥𝑥 − 6𝑥𝑥𝑒𝑒𝑥𝑥 + 6𝑒𝑒𝑥𝑥 + 𝐶𝐶 
 
  
 

= _______ ∙ ________ − [_______ ∙ _______ −     ∫(_________ ∙ __________)  ]    
 
 
 
 
 
 
 
 

= 3𝑥𝑥2𝑒𝑒𝑥𝑥 − (6𝑥𝑥𝑒𝑒𝑥𝑥 − ∫ 6𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥) 

 
= 3𝑥𝑥2𝑒𝑒𝑥𝑥 − 6𝑥𝑥𝑒𝑒𝑥𝑥 + 6𝑒𝑒𝑥𝑥 + 𝐶𝐶 
 
  
 

 
Intro to Integration by Parts 

◆ To integrate the product of two functions, if all other methods fail, use integration by parts (IBP).  

▪ To get the IBP formula, we have to _________ the derivative product rule.   

  

 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

◆When using IBP, 𝒖𝒖 should become simpler when differentiated and 𝒅𝒅𝒅𝒅 should be a function that’s easily integrated. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
◆ 𝒖𝒖 will often be the function that appears FIRST here: Log, Inverse, Algebraic, Trig, Exponential 

 

       EXAMPLE Find the indefinite integral using integration by parts.  

 

Integration by Parts New 

∫ 6𝑥𝑥𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥 

𝑑𝑑
𝑑𝑑𝑥𝑥 [𝑓𝑓(𝑥𝑥) ⋅ 𝑔𝑔(𝑥𝑥)]        =      𝑓𝑓′(𝑥𝑥) ⋅ 𝑔𝑔(𝑥𝑥)       +        𝑓𝑓(𝑥𝑥) ⋅ 𝑔𝑔′(𝑥𝑥) 

  

 

𝑑𝑑
𝑑𝑑𝑥𝑥 [𝑓𝑓(𝑥𝑥) ⋅ 𝑔𝑔(𝑥𝑥)]  =  𝑓𝑓′(𝑥𝑥) ⋅ 𝑔𝑔(𝑥𝑥)  + 𝑓𝑓(𝑥𝑥) ⋅ 𝑔𝑔′(𝑥𝑥) 

Recall 

∫ 𝒖𝒖 ∙ 𝒅𝒅𝒅𝒅 = ___ ∙ ___ − ∫ ____ ∙ ___  

𝒖𝒖 = _______ 

𝒅𝒅𝒖𝒖 = ______ 𝑑𝑑𝑥𝑥 

𝒅𝒅𝒅𝒅 = _______ 𝑑𝑑𝑥𝑥 

𝒅𝒅 = _______ 

             ________ ⋅ ________  = ∫ ________ ⋅ ________ 𝑑𝑑𝑥𝑥 + ∫  ________ ⋅ ________  𝑑𝑑𝑥𝑥 

   ∫ ________ ⋅ ________ 𝑑𝑑𝑥𝑥 = ________ ⋅ ________ − ∫  ________ ⋅ ________  𝑑𝑑𝑥𝑥 

L I A T E 

 
Intro to Integration by Parts 

◆ To integrate the product of two functions, if all other methods fail, use integration by parts (IBP).  

▪ To get the IBP formula, we have to _________ the derivative product rule.   

  

 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

◆When using IBP, 𝒖𝒖 should become simpler when differentiated and 𝒅𝒅𝒅𝒅 should be a function that’s easily integrated. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
◆ 𝒖𝒖 will often be the function that appears FIRST here: Log, Inverse, Algebraic, Trig, Exponential 

 

       EXAMPLE Find the indefinite integral using integration by parts.  

 

Integration by Parts New 

∫ 6𝑥𝑥𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥 

𝑑𝑑
𝑑𝑑𝑥𝑥 [𝑓𝑓(𝑥𝑥) ⋅ 𝑔𝑔(𝑥𝑥)]        =      𝑓𝑓′(𝑥𝑥) ⋅ 𝑔𝑔(𝑥𝑥)       +        𝑓𝑓(𝑥𝑥) ⋅ 𝑔𝑔′(𝑥𝑥) 

  

 

𝑑𝑑
𝑑𝑑𝑥𝑥 [𝑓𝑓(𝑥𝑥) ⋅ 𝑔𝑔(𝑥𝑥)]  =  𝑓𝑓′(𝑥𝑥) ⋅ 𝑔𝑔(𝑥𝑥)  + 𝑓𝑓(𝑥𝑥) ⋅ 𝑔𝑔′(𝑥𝑥) 

Recall 

∫ 𝒖𝒖 ∙ 𝒅𝒅𝒅𝒅 = ___ ∙ ___ − ∫ ____ ∙ ___  

𝒖𝒖 = _______ 

𝒅𝒅𝒖𝒖 = ______ 𝑑𝑑𝑥𝑥 

𝒅𝒅𝒅𝒅 = _______ 𝑑𝑑𝑥𝑥 

𝒅𝒅 = _______ 

             ________ ⋅ ________  = ∫ ________ ⋅ ________ 𝑑𝑑𝑥𝑥 + ∫  ________ ⋅ ________  𝑑𝑑𝑥𝑥 

   ∫ ________ ⋅ ________ 𝑑𝑑𝑥𝑥 = ________ ⋅ ________ − ∫  ________ ⋅ ________  𝑑𝑑𝑥𝑥 

L I A T E 



TOPIC: INTEGRATION BY PARTS

EXAMPLE Find the indefinite integral.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
  

 

       EXAMPLE Find the indefinite integral. 

∫(𝑡𝑡2 + 2𝑡𝑡 − 3) e4t 𝑑𝑑𝑡𝑡 

 

       EXAMPLE Find the indefinite integral. 

∫(ln 𝑥𝑥)2 𝑑𝑑𝑥𝑥 

EXAMPLE 

A boiled potato is 200°F  before being placed on a plate in a room 
that is constantly 68°F. After 10 minutes, the potato’s temperature 
is 140°F.  
 
 

Newton’s Law of Cooling 

◆ The rate of change of an object’s temp 𝑇𝑇 is proportional to the diff. btwn 𝑇𝑇 & temp of the surrounding medium 𝑇𝑇𝑠𝑠. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

𝑘𝑘 

𝐶𝐶 

(𝑨𝑨) 

(𝑩𝑩) 

Solve the initial-value problem to find 𝑇𝑇(𝑡𝑡). 

What is the temperature of the potato after 30 minutes? 

1) Set up DE: plug 𝑇𝑇𝑠𝑠 into 

  

 

 

2) Separate variables & integrate both sides 

3) Find ____  by plugging in initial condition 

(temp of object when 𝑡𝑡 = 0) 

4) Find __ by plugging in other given temp 

of object 

5) Solve for 𝑇𝑇 

  

HOW TO: Solve Newton’s Law of 
Cooling Problems 

𝑑𝑑𝑇𝑇
𝑑𝑑𝑡𝑡 = 𝑘𝑘(𝑇𝑇 − 𝑇𝑇𝑠𝑠) 

New 
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1) Set up DE: plug 𝑇𝑇𝑠𝑠 into 

  

 

 

2) Separate variables & integrate both sides 

3) Find ____  by plugging in initial condition 

(temp of object when 𝑡𝑡 = 0) 

4) Find __ by plugging in other given temp 

of object 

5) Solve for 𝑇𝑇 

  

HOW TO: Solve Newton’s Law of 
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𝑑𝑑𝑇𝑇
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       EXAMPLE Find the indefinite integral. 

∫(𝑡𝑡2 + 2𝑡𝑡 − 3) 𝑒𝑒4𝑡𝑡 𝑑𝑑𝑡𝑡 

 

       EXAMPLE Find the indefinite integral. 

∫(ln 𝑥𝑥)2 𝑑𝑑𝑥𝑥 



TOPIC: INTEGRATION BY PARTS

PRACTICE Find the indefinite integral.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
  

 

       PRACTICE Find the indefinite integral. 

∫𝑟𝑟2𝑒𝑒−𝑟𝑟𝑑𝑑𝑟𝑟 

 

       PRACTICE Find the indefinite integral. 
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       PRACTICE Find the indefinite integral. 

∫𝑟𝑟2𝑒𝑒−𝑟𝑟𝑑𝑑𝑟𝑟 

 

       PRACTICE Find the indefinite integral. 

∫𝜃𝜃2 cos 3𝜃𝜃 𝑑𝑑𝜃𝜃 

EXAMPLE 

A boiled potato is 200°F  before being placed on a plate in a room 
that is constantly 68°F. After 10 minutes, the potato’s temperature 
is 140°F.  
 
 

Newton’s Law of Cooling 

◆ The rate of change of an object’s temp 𝑇𝑇 is proportional to the diff. btwn 𝑇𝑇 & temp of the surrounding medium 𝑇𝑇𝑠𝑠. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

𝑘𝑘 

𝐶𝐶 

(𝑨𝑨) 

(𝑩𝑩) 

Solve the initial-value problem to find 𝑇𝑇(𝑡𝑡). 

What is the temperature of the potato after 30 minutes? 

1) Set up DE: plug 𝑇𝑇𝑠𝑠 into 

  

 

 

2) Separate variables & integrate both sides 

3) Find ____  by plugging in initial condition 

(temp of object when 𝑡𝑡 = 0) 

4) Find __ by plugging in other given temp 

of object 

5) Solve for 𝑇𝑇 
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TOPIC: INTEGRATION BY PARTS
Tabular Integration by Parts

NewRecall

◆ For more complicated integrals that require repeated IBP, it can be helpful to organize into a __________________.

Integration by Parts Tabular Integration by Parts

EXAMPLE Find the integral                     .EXAMPLE Find the integral ׬ 3𝑥𝑥2𝑒𝑒2𝑥𝑥 𝑑𝑑𝑥𝑥. 

Integration by Parts Tabular Integration by Parts Recall New 

Tabular Integration by Parts  

◆ For more complicated integrals that require repeated IBP, it can be helpful to organize into a _____________. 
 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

◆ In the 𝐷𝐷 column, differentiate 𝑢𝑢 to _____ if possible or until the product of the bottom row is a basic integral.  
 
 
 
 

Alternating 
Signs 

𝑫𝑫 𝑰𝑰 

   

   

   

   

[ + | − ] 

[ + | − ] 

[ + | − ] 

𝑢𝑢 & its 
Derivatives 

𝑑𝑑𝑑𝑑 & its 
antiderivatives 

(Integrals) 

[ + | − ] 

Start with:  
 
 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ൬1
2 𝑒𝑒2𝑥𝑥൰ − න ൬1

2 𝑒𝑒2𝑥𝑥 ∙ 6𝑥𝑥൰  𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ∙ 1
2 𝑒𝑒2𝑥𝑥 − ൬6𝑥𝑥 ∙ 1

4 𝑒𝑒2𝑥𝑥 − න 1
4 𝑒𝑒2𝑥𝑥 ∙ 6 𝑑𝑑𝑥𝑥൰ 

 
 
 

= 3
2 𝑥𝑥2𝑒𝑒2𝑥𝑥 − 3

2 𝑥𝑥𝑒𝑒2𝑥𝑥 + 3
4 𝑒𝑒2𝑥𝑥 + 𝐶𝐶 

 
  
 

𝒖𝒖  𝒅𝒅𝒅𝒅 

𝒖𝒖  

𝒖𝒖  

𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

𝒅𝒅 𝒖𝒖  𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

න 𝑢𝑢 ∙ 𝑑𝑑𝑑𝑑 = 𝑢𝑢 ∙ 𝑑𝑑 − න 𝑑𝑑 ∙ 𝑑𝑑𝑢𝑢 

 ሺ_______ሻሺ_______ሻ      නሺ_______ሻሺ_______ሻ + 𝐶𝐶 

          = 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 = ሺ______ሻሺ________ሻ       ሺ_______ሻሺ_______ሻ     

 
Repeated Integration by Parts  

◆ Integration by parts may need to be _____________ to evaluate an integral.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      
       
 

∫ 3𝑥𝑥2𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥 = 

 

       EXAMPLE Find the indefinite integral ׬ 3𝑥𝑥2𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥. 

∫ 𝑢𝑢 ∙ 𝑑𝑑𝑑𝑑 = 𝑢𝑢 ∙ 𝑑𝑑 − ∫ 𝑑𝑑 ∙ 𝑑𝑑𝑢𝑢 

Recall 

𝒖𝒖 = _______ 

𝒅𝒅𝒖𝒖 = ______ 

𝒅𝒅𝒅𝒅 = _______ 

𝒅𝒅 = ________ 

𝒖𝒖 = _______ 

𝒅𝒅𝒖𝒖 = ______ 

𝒅𝒅𝒅𝒅 = _______ 

𝒅𝒅 = ________ 

∫(3𝑥𝑥2𝑒𝑒𝑥𝑥) 𝑑𝑑𝑥𝑥 = _______ ∙ ________ − ∫(_________ ∙ ___________)  
 
 
 
 
 
 
 
 

= 3𝑥𝑥2𝑒𝑒𝑥𝑥 − (6𝑥𝑥𝑒𝑒𝑥𝑥 − ∫ 6𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥) 

 
= 3𝑥𝑥2𝑒𝑒𝑥𝑥 − 6𝑥𝑥𝑒𝑒𝑥𝑥 + 6𝑒𝑒𝑥𝑥 + 𝐶𝐶 
 
  
 

= _______ ∙ ________ − [_______ ∙ _______ −     ∫(_________ ∙ __________)  ]    
 
 
 
 
 
 
 
 

= 3𝑥𝑥2𝑒𝑒𝑥𝑥 − (6𝑥𝑥𝑒𝑒𝑥𝑥 − ∫ 6𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥) 

 
= 3𝑥𝑥2𝑒𝑒𝑥𝑥 − 6𝑥𝑥𝑒𝑒𝑥𝑥 + 6𝑒𝑒𝑥𝑥 + 𝐶𝐶 
 
  
 

Alternating 
Signs

Start with:

   & its
Derivatives

EXAMPLE Find the integral ׬ 3𝑥𝑥2𝑒𝑒2𝑥𝑥 𝑑𝑑𝑥𝑥. 

Integration by Parts Tabular Integration by Parts Recall New 

Tabular Integration by Parts  

◆ For more complicated integrals that require repeated IBP, it can be helpful to organize into a _____________. 
 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

◆ In the 𝐷𝐷 column, differentiate 𝑢𝑢 to _____ if possible or until the product of the bottom row is a basic integral.  
 
 
 
 

Alternating 
Signs 

𝑫𝑫 𝑰𝑰 

   

   

   

   

[ + | − ] 

[ + | − ] 

[ + | − ] 

𝑢𝑢 & its 
Derivatives 

𝑑𝑑𝑑𝑑 & its 
antiderivatives 

(Integrals) 

[ + | − ] 

Start with:  
 
 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ൬1
2 𝑒𝑒2𝑥𝑥൰ − න ൬1

2 𝑒𝑒2𝑥𝑥 ∙ 6𝑥𝑥൰  𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ∙ 1
2 𝑒𝑒2𝑥𝑥 − ൬6𝑥𝑥 ∙ 1

4 𝑒𝑒2𝑥𝑥 − න 1
4 𝑒𝑒2𝑥𝑥 ∙ 6 𝑑𝑑𝑥𝑥൰ 

 
 
 

= 3
2 𝑥𝑥2𝑒𝑒2𝑥𝑥 − 3

2 𝑥𝑥𝑒𝑒2𝑥𝑥 + 3
4 𝑒𝑒2𝑥𝑥 + 𝐶𝐶 

 
  
 

𝒖𝒖  𝒅𝒅𝒅𝒅 

𝒖𝒖  

𝒖𝒖  

𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

𝒅𝒅 𝒖𝒖  𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

න 𝑢𝑢 ∙ 𝑑𝑑𝑑𝑑 = 𝑢𝑢 ∙ 𝑑𝑑 − න 𝑑𝑑 ∙ 𝑑𝑑𝑢𝑢 

 ሺ_______ሻሺ_______ሻ      නሺ_______ሻሺ_______ሻ + 𝐶𝐶 

          = 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 = ሺ______ሻሺ________ሻ       ሺ_______ሻሺ_______ሻ     

     & its
antiderivatives

(Integrals)

EXAMPLE Find the integral ׬ 3𝑥𝑥2𝑒𝑒2𝑥𝑥 𝑑𝑑𝑥𝑥. 

Integration by Parts Tabular Integration by Parts Recall New 

Tabular Integration by Parts  

◆ For more complicated integrals that require repeated IBP, it can be helpful to organize into a _____________. 
 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

◆ In the 𝐷𝐷 column, differentiate 𝑢𝑢 to _____ if possible or until the product of the bottom row is a basic integral.  
 
 
 
 

Alternating 
Signs 

𝑫𝑫 𝑰𝑰 

   

   

   

   

[ + | − ] 

[ + | − ] 

[ + | − ] 

𝑢𝑢 & its 
Derivatives 

𝑑𝑑𝑑𝑑 & its 
antiderivatives 

(Integrals) 

[ + | − ] 

Start with:  
 
 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ൬1
2 𝑒𝑒2𝑥𝑥൰ − න ൬1

2 𝑒𝑒2𝑥𝑥 ∙ 6𝑥𝑥൰  𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ∙ 1
2 𝑒𝑒2𝑥𝑥 − ൬6𝑥𝑥 ∙ 1

4 𝑒𝑒2𝑥𝑥 − න 1
4 𝑒𝑒2𝑥𝑥 ∙ 6 𝑑𝑑𝑥𝑥൰ 

 
 
 

= 3
2 𝑥𝑥2𝑒𝑒2𝑥𝑥 − 3

2 𝑥𝑥𝑒𝑒2𝑥𝑥 + 3
4 𝑒𝑒2𝑥𝑥 + 𝐶𝐶 

 
  
 

𝒖𝒖  𝒅𝒅𝒅𝒅 

𝒖𝒖  

𝒖𝒖  

𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

𝒅𝒅 𝒖𝒖  𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

න 𝑢𝑢 ∙ 𝑑𝑑𝑑𝑑 = 𝑢𝑢 ∙ 𝑑𝑑 − න 𝑑𝑑 ∙ 𝑑𝑑𝑢𝑢 

 ሺ_______ሻሺ_______ሻ      නሺ_______ሻሺ_______ሻ + 𝐶𝐶 

          = 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 = ሺ______ሻሺ________ሻ       ሺ_______ሻሺ_______ሻ     

EXAMPLE Find the integral ׬ 3𝑥𝑥2𝑒𝑒2𝑥𝑥 𝑑𝑑𝑥𝑥. 

Integration by Parts Tabular Integration by Parts Recall New 

Tabular Integration by Parts  

◆ For more complicated integrals that require repeated IBP, it can be helpful to organize into a _____________. 
 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

◆ In the 𝐷𝐷 column, differentiate 𝑢𝑢 to _____ if possible or until the product of the bottom row is a basic integral.  
 
 
 
 

Alternating 
Signs 

𝑫𝑫 𝑰𝑰 

   

   

   

   

[ + | − ] 

[ + | − ] 

[ + | − ] 

𝑢𝑢 & its 
Derivatives 

𝑑𝑑𝑑𝑑 & its 
antiderivatives 

(Integrals) 

[ + | − ] 

Start with:  
 
 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ൬1
2 𝑒𝑒2𝑥𝑥൰ − න ൬1

2 𝑒𝑒2𝑥𝑥 ∙ 6𝑥𝑥൰  𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ∙ 1
2 𝑒𝑒2𝑥𝑥 − ൬6𝑥𝑥 ∙ 1

4 𝑒𝑒2𝑥𝑥 − න 1
4 𝑒𝑒2𝑥𝑥 ∙ 6 𝑑𝑑𝑥𝑥൰ 

 
 
 

= 3
2 𝑥𝑥2𝑒𝑒2𝑥𝑥 − 3

2 𝑥𝑥𝑒𝑒2𝑥𝑥 + 3
4 𝑒𝑒2𝑥𝑥 + 𝐶𝐶 

 
  
 

𝒖𝒖  𝒅𝒅𝒅𝒅 

𝒖𝒖  

𝒖𝒖  

𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

𝒅𝒅 𝒖𝒖  𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

න 𝑢𝑢 ∙ 𝑑𝑑𝑑𝑑 = 𝑢𝑢 ∙ 𝑑𝑑 − න 𝑑𝑑 ∙ 𝑑𝑑𝑢𝑢 

 ሺ_______ሻሺ_______ሻ      නሺ_______ሻሺ_______ሻ + 𝐶𝐶 

          = 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 = ሺ______ሻሺ________ሻ       ሺ_______ሻሺ_______ሻ     

EXAMPLE Find the integral ׬ 3𝑥𝑥2𝑒𝑒2𝑥𝑥 𝑑𝑑𝑥𝑥. 

Integration by Parts Tabular Integration by Parts Recall New 

Tabular Integration by Parts  

◆ For more complicated integrals that require repeated IBP, it can be helpful to organize into a _____________. 
 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

◆ In the 𝐷𝐷 column, differentiate 𝑢𝑢 to _____ if possible or until the product of the bottom row is a basic integral.  
 
 
 
 

Alternating 
Signs 

𝑫𝑫 𝑰𝑰 

   

   

   

   

[ + | − ] 

[ + | − ] 

[ + | − ] 

𝑢𝑢 & its 
Derivatives 

𝑑𝑑𝑑𝑑 & its 
antiderivatives 

(Integrals) 

[ + | − ] 

Start with:  
 
 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ൬1
2 𝑒𝑒2𝑥𝑥൰ − න ൬1

2 𝑒𝑒2𝑥𝑥 ∙ 6𝑥𝑥൰  𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ∙ 1
2 𝑒𝑒2𝑥𝑥 − ൬6𝑥𝑥 ∙ 1

4 𝑒𝑒2𝑥𝑥 − න 1
4 𝑒𝑒2𝑥𝑥 ∙ 6 𝑑𝑑𝑥𝑥൰ 

 
 
 

= 3
2 𝑥𝑥2𝑒𝑒2𝑥𝑥 − 3

2 𝑥𝑥𝑒𝑒2𝑥𝑥 + 3
4 𝑒𝑒2𝑥𝑥 + 𝐶𝐶 

 
  
 

𝒖𝒖  𝒅𝒅𝒅𝒅 

𝒖𝒖  

𝒖𝒖  

𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

𝒅𝒅 𝒖𝒖  𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

න 𝑢𝑢 ∙ 𝑑𝑑𝑑𝑑 = 𝑢𝑢 ∙ 𝑑𝑑 − න 𝑑𝑑 ∙ 𝑑𝑑𝑢𝑢 

 ሺ_______ሻሺ_______ሻ      නሺ_______ሻሺ_______ሻ + 𝐶𝐶 

          = 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 = ሺ______ሻሺ________ሻ       ሺ_______ሻሺ_______ሻ     

EXAMPLE Find the integral ׬ 3𝑥𝑥2𝑒𝑒2𝑥𝑥 𝑑𝑑𝑥𝑥. 

Integration by Parts Tabular Integration by Parts Recall New 

Tabular Integration by Parts  

◆ For more complicated integrals that require repeated IBP, it can be helpful to organize into a _____________. 
 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

◆ In the 𝐷𝐷 column, differentiate 𝑢𝑢 to _____ if possible or until the product of the bottom row is a basic integral.  
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Signs 

𝑫𝑫 𝑰𝑰 

   

   

   

   

[ + | − ] 

[ + | − ] 

[ + | − ] 

𝑢𝑢 & its 
Derivatives 
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Start with:  
 
 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ൬1
2 𝑒𝑒2𝑥𝑥൰ − න ൬1

2 𝑒𝑒2𝑥𝑥 ∙ 6𝑥𝑥൰  𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ∙ 1
2 𝑒𝑒2𝑥𝑥 − ൬6𝑥𝑥 ∙ 1

4 𝑒𝑒2𝑥𝑥 − න 1
4 𝑒𝑒2𝑥𝑥 ∙ 6 𝑑𝑑𝑥𝑥൰ 

 
 
 

= 3
2 𝑥𝑥2𝑒𝑒2𝑥𝑥 − 3

2 𝑥𝑥𝑒𝑒2𝑥𝑥 + 3
4 𝑒𝑒2𝑥𝑥 + 𝐶𝐶 

 
  
 

𝒖𝒖  𝒅𝒅𝒅𝒅 

𝒖𝒖  

𝒖𝒖  

𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

𝒅𝒅 𝒖𝒖  𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

න 𝑢𝑢 ∙ 𝑑𝑑𝑑𝑑 = 𝑢𝑢 ∙ 𝑑𝑑 − න 𝑑𝑑 ∙ 𝑑𝑑𝑢𝑢 

 ሺ_______ሻሺ_______ሻ      නሺ_______ሻሺ_______ሻ + 𝐶𝐶 

          = 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 = ሺ______ሻሺ________ሻ       ሺ_______ሻሺ_______ሻ     

EXAMPLE Find the integral ׬ 3𝑥𝑥2𝑒𝑒2𝑥𝑥 𝑑𝑑𝑥𝑥. 

Integration by Parts Tabular Integration by Parts Recall New 

Tabular Integration by Parts  

◆ For more complicated integrals that require repeated IBP, it can be helpful to organize into a _____________. 
 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

◆ In the 𝐷𝐷 column, differentiate 𝑢𝑢 to _____ if possible or until the product of the bottom row is a basic integral.  
 
 
 
 

Alternating 
Signs 

𝑫𝑫 𝑰𝑰 

   

   

   

   

[ + | − ] 

[ + | − ] 

[ + | − ] 

𝑢𝑢 & its 
Derivatives 

𝑑𝑑𝑑𝑑 & its 
antiderivatives 

(Integrals) 

[ + | − ] 

Start with:  
 
 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ൬1
2 𝑒𝑒2𝑥𝑥൰ − න ൬1

2 𝑒𝑒2𝑥𝑥 ∙ 6𝑥𝑥൰  𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ∙ 1
2 𝑒𝑒2𝑥𝑥 − ൬6𝑥𝑥 ∙ 1

4 𝑒𝑒2𝑥𝑥 − න 1
4 𝑒𝑒2𝑥𝑥 ∙ 6 𝑑𝑑𝑥𝑥൰ 

 
 
 

= 3
2 𝑥𝑥2𝑒𝑒2𝑥𝑥 − 3

2 𝑥𝑥𝑒𝑒2𝑥𝑥 + 3
4 𝑒𝑒2𝑥𝑥 + 𝐶𝐶 

 
  
 

𝒖𝒖  𝒅𝒅𝒅𝒅 

𝒖𝒖  

𝒖𝒖  

𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

𝒅𝒅 𝒖𝒖  𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

න 𝑢𝑢 ∙ 𝑑𝑑𝑑𝑑 = 𝑢𝑢 ∙ 𝑑𝑑 − න 𝑑𝑑 ∙ 𝑑𝑑𝑢𝑢 

 ሺ_______ሻሺ_______ሻ      නሺ_______ሻሺ_______ሻ + 𝐶𝐶 

          = 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 = ሺ______ሻሺ________ሻ       ሺ_______ሻሺ_______ሻ     

EXAMPLE Find the integral ׬ 3𝑥𝑥2𝑒𝑒2𝑥𝑥 𝑑𝑑𝑥𝑥. 

Integration by Parts Tabular Integration by Parts Recall New 

Tabular Integration by Parts  

◆ For more complicated integrals that require repeated IBP, it can be helpful to organize into a _____________. 
 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

◆ In the 𝐷𝐷 column, differentiate 𝑢𝑢 to _____ if possible or until the product of the bottom row is a basic integral.  
 
 
 
 

Alternating 
Signs 

𝑫𝑫 𝑰𝑰 

   

   

   

   

[ + | − ] 

[ + | − ] 

[ + | − ] 

𝑢𝑢 & its 
Derivatives 

𝑑𝑑𝑑𝑑 & its 
antiderivatives 

(Integrals) 

[ + | − ] 

Start with:  
 
 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ൬1
2 𝑒𝑒2𝑥𝑥൰ − න ൬1

2 𝑒𝑒2𝑥𝑥 ∙ 6𝑥𝑥൰  𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ∙ 1
2 𝑒𝑒2𝑥𝑥 − ൬6𝑥𝑥 ∙ 1

4 𝑒𝑒2𝑥𝑥 − න 1
4 𝑒𝑒2𝑥𝑥 ∙ 6 𝑑𝑑𝑥𝑥൰ 

 
 
 

= 3
2 𝑥𝑥2𝑒𝑒2𝑥𝑥 − 3

2 𝑥𝑥𝑒𝑒2𝑥𝑥 + 3
4 𝑒𝑒2𝑥𝑥 + 𝐶𝐶 

 
  
 

𝒖𝒖  𝒅𝒅𝒅𝒅 

𝒖𝒖  

𝒖𝒖  

𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

𝒅𝒅 𝒖𝒖  𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

න 𝑢𝑢 ∙ 𝑑𝑑𝑑𝑑 = 𝑢𝑢 ∙ 𝑑𝑑 − න 𝑑𝑑 ∙ 𝑑𝑑𝑢𝑢 

 ሺ_______ሻሺ_______ሻ      නሺ_______ሻሺ_______ሻ + 𝐶𝐶 

          = 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 = ሺ______ሻሺ________ሻ       ሺ_______ሻሺ_______ሻ     

EXAMPLE Find the integral ׬ 3𝑥𝑥2𝑒𝑒2𝑥𝑥 𝑑𝑑𝑥𝑥. 

Integration by Parts Tabular Integration by Parts Recall New 

Tabular Integration by Parts  

◆ For more complicated integrals that require repeated IBP, it can be helpful to organize into a _____________. 
 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

◆ In the 𝐷𝐷 column, differentiate 𝑢𝑢 to _____ if possible or until the product of the bottom row is a basic integral.  
 
 
 
 

Alternating 
Signs 

𝑫𝑫 𝑰𝑰 

   

   

   

   

[ + | − ] 

[ + | − ] 

[ + | − ] 

𝑢𝑢 & its 
Derivatives 

𝑑𝑑𝑑𝑑 & its 
antiderivatives 

(Integrals) 

[ + | − ] 

Start with:  
 
 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ൬1
2 𝑒𝑒2𝑥𝑥൰ − න ൬1

2 𝑒𝑒2𝑥𝑥 ∙ 6𝑥𝑥൰  𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ∙ 1
2 𝑒𝑒2𝑥𝑥 − ൬6𝑥𝑥 ∙ 1

4 𝑒𝑒2𝑥𝑥 − න 1
4 𝑒𝑒2𝑥𝑥 ∙ 6 𝑑𝑑𝑥𝑥൰ 

 
 
 

= 3
2 𝑥𝑥2𝑒𝑒2𝑥𝑥 − 3

2 𝑥𝑥𝑒𝑒2𝑥𝑥 + 3
4 𝑒𝑒2𝑥𝑥 + 𝐶𝐶 

 
  
 

𝒖𝒖  𝒅𝒅𝒅𝒅 

𝒖𝒖  

𝒖𝒖  

𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

𝒅𝒅 𝒖𝒖  𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

න 𝑢𝑢 ∙ 𝑑𝑑𝑑𝑑 = 𝑢𝑢 ∙ 𝑑𝑑 − න 𝑑𝑑 ∙ 𝑑𝑑𝑢𝑢 

 ሺ_______ሻሺ_______ሻ      නሺ_______ሻሺ_______ሻ + 𝐶𝐶 

          = 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 = ሺ______ሻሺ________ሻ       ሺ_______ሻሺ_______ሻ     

EXAMPLE Find the integral ׬ 3𝑥𝑥2𝑒𝑒2𝑥𝑥 𝑑𝑑𝑥𝑥. 

Integration by Parts Tabular Integration by Parts Recall New 

Tabular Integration by Parts  

◆ For more complicated integrals that require repeated IBP, it can be helpful to organize into a _____________. 
 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

◆ In the 𝐷𝐷 column, differentiate 𝑢𝑢 to _____ if possible or until the product of the bottom row is a basic integral.  
 
 
 
 

Alternating 
Signs 

𝑫𝑫 𝑰𝑰 

   

   

   

   

[ + | − ] 

[ + | − ] 

[ + | − ] 

𝑢𝑢 & its 
Derivatives 

𝑑𝑑𝑑𝑑 & its 
antiderivatives 

(Integrals) 

[ + | − ] 

Start with:  
 
 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ൬1
2 𝑒𝑒2𝑥𝑥൰ − න ൬1

2 𝑒𝑒2𝑥𝑥 ∙ 6𝑥𝑥൰  𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ∙ 1
2 𝑒𝑒2𝑥𝑥 − ൬6𝑥𝑥 ∙ 1

4 𝑒𝑒2𝑥𝑥 − න 1
4 𝑒𝑒2𝑥𝑥 ∙ 6 𝑑𝑑𝑥𝑥൰ 

 
 
 

= 3
2 𝑥𝑥2𝑒𝑒2𝑥𝑥 − 3

2 𝑥𝑥𝑒𝑒2𝑥𝑥 + 3
4 𝑒𝑒2𝑥𝑥 + 𝐶𝐶 

 
  
 

𝒖𝒖  𝒅𝒅𝒅𝒅 

𝒖𝒖  

𝒖𝒖  

𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

𝒅𝒅 𝒖𝒖  𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

න 𝑢𝑢 ∙ 𝑑𝑑𝑑𝑑 = 𝑢𝑢 ∙ 𝑑𝑑 − න 𝑑𝑑 ∙ 𝑑𝑑𝑢𝑢 

 ሺ_______ሻሺ_______ሻ      නሺ_______ሻሺ_______ሻ + 𝐶𝐶 

          = 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 = ሺ______ሻሺ________ሻ       ሺ_______ሻሺ_______ሻ     

EXAMPLE Find the integral ׬ 3𝑥𝑥2𝑒𝑒2𝑥𝑥 𝑑𝑑𝑥𝑥. 

Integration by Parts Tabular Integration by Parts Recall New 

Tabular Integration by Parts  

◆ For more complicated integrals that require repeated IBP, it can be helpful to organize into a _____________. 
 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

◆ In the 𝐷𝐷 column, differentiate 𝑢𝑢 to _____ if possible or until the product of the bottom row is a basic integral.  
 
 
 
 

Alternating 
Signs 

𝑫𝑫 𝑰𝑰 

   

   

   

   

[ + | − ] 

[ + | − ] 

[ + | − ] 

𝑢𝑢 & its 
Derivatives 

𝑑𝑑𝑑𝑑 & its 
antiderivatives 

(Integrals) 

[ + | − ] 

Start with:  
 
 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ൬1
2 𝑒𝑒2𝑥𝑥൰ − න ൬1

2 𝑒𝑒2𝑥𝑥 ∙ 6𝑥𝑥൰  𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ∙ 1
2 𝑒𝑒2𝑥𝑥 − ൬6𝑥𝑥 ∙ 1

4 𝑒𝑒2𝑥𝑥 − න 1
4 𝑒𝑒2𝑥𝑥 ∙ 6 𝑑𝑑𝑥𝑥൰ 

 
 
 

= 3
2 𝑥𝑥2𝑒𝑒2𝑥𝑥 − 3

2 𝑥𝑥𝑒𝑒2𝑥𝑥 + 3
4 𝑒𝑒2𝑥𝑥 + 𝐶𝐶 

 
  
 

𝒖𝒖  𝒅𝒅𝒅𝒅 

𝒖𝒖  

𝒖𝒖  

𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

𝒅𝒅 𝒖𝒖  𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

න 𝑢𝑢 ∙ 𝑑𝑑𝑑𝑑 = 𝑢𝑢 ∙ 𝑑𝑑 − න 𝑑𝑑 ∙ 𝑑𝑑𝑢𝑢 

 ሺ_______ሻሺ_______ሻ      නሺ_______ሻሺ_______ሻ + 𝐶𝐶 

          = 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 = ሺ______ሻሺ________ሻ       ሺ_______ሻሺ_______ሻ     

EXAMPLE Find the integral ׬ 3𝑥𝑥2𝑒𝑒2𝑥𝑥 𝑑𝑑𝑥𝑥. 

Integration by Parts Tabular Integration by Parts Recall New 

Tabular Integration by Parts  

◆ For more complicated integrals that require repeated IBP, it can be helpful to organize into a _____________. 
 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

◆ In the 𝐷𝐷 column, differentiate 𝑢𝑢 to _____ if possible or until the product of the bottom row is a basic integral.  
 
 
 
 

Alternating 
Signs 

𝑫𝑫 𝑰𝑰 

   

   

   

   

[ + | − ] 

[ + | − ] 

[ + | − ] 

𝑢𝑢 & its 
Derivatives 

𝑑𝑑𝑑𝑑 & its 
antiderivatives 

(Integrals) 

[ + | − ] 

Start with:  
 
 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ൬1
2 𝑒𝑒2𝑥𝑥൰ − න ൬1

2 𝑒𝑒2𝑥𝑥 ∙ 6𝑥𝑥൰  𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ∙ 1
2 𝑒𝑒2𝑥𝑥 − ൬6𝑥𝑥 ∙ 1

4 𝑒𝑒2𝑥𝑥 − න 1
4 𝑒𝑒2𝑥𝑥 ∙ 6 𝑑𝑑𝑥𝑥൰ 

 
 
 

= 3
2 𝑥𝑥2𝑒𝑒2𝑥𝑥 − 3

2 𝑥𝑥𝑒𝑒2𝑥𝑥 + 3
4 𝑒𝑒2𝑥𝑥 + 𝐶𝐶 

 
  
 

𝒖𝒖  𝒅𝒅𝒅𝒅 

𝒖𝒖  

𝒖𝒖  

𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

𝒅𝒅 𝒖𝒖  𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

න 𝑢𝑢 ∙ 𝑑𝑑𝑑𝑑 = 𝑢𝑢 ∙ 𝑑𝑑 − න 𝑑𝑑 ∙ 𝑑𝑑𝑢𝑢 

 ሺ_______ሻሺ_______ሻ      නሺ_______ሻሺ_______ሻ + 𝐶𝐶 

          = 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 = ሺ______ሻሺ________ሻ       ሺ_______ሻሺ_______ሻ     

EXAMPLE Find the integral ׬ 3𝑥𝑥2𝑒𝑒2𝑥𝑥 𝑑𝑑𝑥𝑥. 

Integration by Parts Tabular Integration by Parts Recall New 

Tabular Integration by Parts  

◆ For more complicated integrals that require repeated IBP, it can be helpful to organize into a _____________. 
 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

◆ In the 𝐷𝐷 column, differentiate 𝑢𝑢 to _____ if possible or until the product of the bottom row is a basic integral.  
 
 
 
 

Alternating 
Signs 

𝑫𝑫 𝑰𝑰 

   

   

   

   

[ + | − ] 

[ + | − ] 

[ + | − ] 

𝑢𝑢 & its 
Derivatives 

𝑑𝑑𝑑𝑑 & its 
antiderivatives 

(Integrals) 

[ + | − ] 

Start with:  
 
 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ൬1
2 𝑒𝑒2𝑥𝑥൰ − න ൬1

2 𝑒𝑒2𝑥𝑥 ∙ 6𝑥𝑥൰  𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ∙ 1
2 𝑒𝑒2𝑥𝑥 − ൬6𝑥𝑥 ∙ 1

4 𝑒𝑒2𝑥𝑥 − න 1
4 𝑒𝑒2𝑥𝑥 ∙ 6 𝑑𝑑𝑥𝑥൰ 

 
 
 

= 3
2 𝑥𝑥2𝑒𝑒2𝑥𝑥 − 3

2 𝑥𝑥𝑒𝑒2𝑥𝑥 + 3
4 𝑒𝑒2𝑥𝑥 + 𝐶𝐶 

 
  
 

𝒖𝒖  𝒅𝒅𝒅𝒅 

𝒖𝒖  

𝒖𝒖  

𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

𝒅𝒅 𝒖𝒖  𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

න 𝑢𝑢 ∙ 𝑑𝑑𝑑𝑑 = 𝑢𝑢 ∙ 𝑑𝑑 − න 𝑑𝑑 ∙ 𝑑𝑑𝑢𝑢 

 ሺ_______ሻሺ_______ሻ      නሺ_______ሻሺ_______ሻ + 𝐶𝐶 

          = 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 = ሺ______ሻሺ________ሻ       ሺ_______ሻሺ_______ሻ     

EXAMPLE Find the integral ׬ 3𝑥𝑥2𝑒𝑒2𝑥𝑥 𝑑𝑑𝑥𝑥. 

Integration by Parts Tabular Integration by Parts Recall New 

Tabular Integration by Parts  

◆ For more complicated integrals that require repeated IBP, it can be helpful to organize into a _____________. 
 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

◆ In the 𝐷𝐷 column, differentiate 𝑢𝑢 to _____ if possible or until the product of the bottom row is a basic integral.  
 
 
 
 

Alternating 
Signs 

𝑫𝑫 𝑰𝑰 

   

   

   

   

[ + | − ] 

[ + | − ] 

[ + | − ] 

𝑢𝑢 & its 
Derivatives 

𝑑𝑑𝑑𝑑 & its 
antiderivatives 

(Integrals) 

[ + | − ] 

Start with:  
 
 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ൬1
2 𝑒𝑒2𝑥𝑥൰ − න ൬1

2 𝑒𝑒2𝑥𝑥 ∙ 6𝑥𝑥൰  𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ∙ 1
2 𝑒𝑒2𝑥𝑥 − ൬6𝑥𝑥 ∙ 1

4 𝑒𝑒2𝑥𝑥 − න 1
4 𝑒𝑒2𝑥𝑥 ∙ 6 𝑑𝑑𝑥𝑥൰ 

 
 
 

= 3
2 𝑥𝑥2𝑒𝑒2𝑥𝑥 − 3

2 𝑥𝑥𝑒𝑒2𝑥𝑥 + 3
4 𝑒𝑒2𝑥𝑥 + 𝐶𝐶 

 
  
 

𝒖𝒖  𝒅𝒅𝒅𝒅 

𝒖𝒖  

𝒖𝒖  

𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

𝒅𝒅 𝒖𝒖  𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

න 𝑢𝑢 ∙ 𝑑𝑑𝑑𝑑 = 𝑢𝑢 ∙ 𝑑𝑑 − න 𝑑𝑑 ∙ 𝑑𝑑𝑢𝑢 

 ሺ_______ሻሺ_______ሻ      නሺ_______ሻሺ_______ሻ + 𝐶𝐶 

          = 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 = ሺ______ሻሺ________ሻ       ሺ_______ሻሺ_______ሻ     

EXAMPLE Find the integral ׬ 3𝑥𝑥2𝑒𝑒2𝑥𝑥 𝑑𝑑𝑥𝑥. 

Integration by Parts Tabular Integration by Parts Recall New 

Tabular Integration by Parts  

◆ For more complicated integrals that require repeated IBP, it can be helpful to organize into a _____________. 
 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

◆ In the 𝐷𝐷 column, differentiate 𝑢𝑢 to _____ if possible or until the product of the bottom row is a basic integral.  
 
 
 
 

Alternating 
Signs 

𝑫𝑫 𝑰𝑰 

   

   

   

   

[ + | − ] 

[ + | − ] 

[ + | − ] 

𝑢𝑢 & its 
Derivatives 

𝑑𝑑𝑑𝑑 & its 
antiderivatives 

(Integrals) 

[ + | − ] 

Start with:  
 
 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ൬1
2 𝑒𝑒2𝑥𝑥൰ − න ൬1

2 𝑒𝑒2𝑥𝑥 ∙ 6𝑥𝑥൰  𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ∙ 1
2 𝑒𝑒2𝑥𝑥 − ൬6𝑥𝑥 ∙ 1

4 𝑒𝑒2𝑥𝑥 − න 1
4 𝑒𝑒2𝑥𝑥 ∙ 6 𝑑𝑑𝑥𝑥൰ 

 
 
 

= 3
2 𝑥𝑥2𝑒𝑒2𝑥𝑥 − 3

2 𝑥𝑥𝑒𝑒2𝑥𝑥 + 3
4 𝑒𝑒2𝑥𝑥 + 𝐶𝐶 

 
  
 

𝒖𝒖  𝒅𝒅𝒅𝒅 

𝒖𝒖  

𝒖𝒖  

𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

𝒅𝒅 𝒖𝒖  𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

න 𝑢𝑢 ∙ 𝑑𝑑𝑑𝑑 = 𝑢𝑢 ∙ 𝑑𝑑 − න 𝑑𝑑 ∙ 𝑑𝑑𝑢𝑢 

 ሺ_______ሻሺ_______ሻ      නሺ_______ሻሺ_______ሻ + 𝐶𝐶 

          = 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 = ሺ______ሻሺ________ሻ       ሺ_______ሻሺ_______ሻ     

EXAMPLE Find the integral ׬ 3𝑥𝑥2𝑒𝑒2𝑥𝑥 𝑑𝑑𝑥𝑥. 

Integration by Parts Tabular Integration by Parts Recall New 

Tabular Integration by Parts  

◆ For more complicated integrals that require repeated IBP, it can be helpful to organize into a _____________. 
 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

◆ In the 𝐷𝐷 column, differentiate 𝑢𝑢 to _____ if possible or until the product of the bottom row is a basic integral.  
 
 
 
 

Alternating 
Signs 

𝑫𝑫 𝑰𝑰 

   

   

   

   

[ + | − ] 

[ + | − ] 

[ + | − ] 

𝑢𝑢 & its 
Derivatives 

𝑑𝑑𝑑𝑑 & its 
antiderivatives 

(Integrals) 

[ + | − ] 

Start with:  
 
 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ൬1
2 𝑒𝑒2𝑥𝑥൰ − න ൬1

2 𝑒𝑒2𝑥𝑥 ∙ 6𝑥𝑥൰  𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ∙ 1
2 𝑒𝑒2𝑥𝑥 − ൬6𝑥𝑥 ∙ 1

4 𝑒𝑒2𝑥𝑥 − න 1
4 𝑒𝑒2𝑥𝑥 ∙ 6 𝑑𝑑𝑥𝑥൰ 

 
 
 

= 3
2 𝑥𝑥2𝑒𝑒2𝑥𝑥 − 3

2 𝑥𝑥𝑒𝑒2𝑥𝑥 + 3
4 𝑒𝑒2𝑥𝑥 + 𝐶𝐶 

 
  
 

𝒖𝒖  𝒅𝒅𝒅𝒅 

𝒖𝒖  

𝒖𝒖  

𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

𝒅𝒅 𝒖𝒖  𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

න 𝑢𝑢 ∙ 𝑑𝑑𝑑𝑑 = 𝑢𝑢 ∙ 𝑑𝑑 − න 𝑑𝑑 ∙ 𝑑𝑑𝑢𝑢 

 ሺ_______ሻሺ_______ሻ      නሺ_______ሻሺ_______ሻ + 𝐶𝐶 

          = 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 = ሺ______ሻሺ________ሻ       ሺ_______ሻሺ_______ሻ     

EXAMPLE Find the integral ׬ 3𝑥𝑥2𝑒𝑒2𝑥𝑥 𝑑𝑑𝑥𝑥. 

Integration by Parts Tabular Integration by Parts Recall New 

Tabular Integration by Parts  

◆ For more complicated integrals that require repeated IBP, it can be helpful to organize into a _____________. 
 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

◆ In the 𝐷𝐷 column, differentiate 𝑢𝑢 to _____ if possible or until the product of the bottom row is a basic integral.  
 
 
 
 

Alternating 
Signs 

𝑫𝑫 𝑰𝑰 

   

   

   

   

[ + | − ] 

[ + | − ] 

[ + | − ] 

𝑢𝑢 & its 
Derivatives 

𝑑𝑑𝑑𝑑 & its 
antiderivatives 

(Integrals) 

[ + | − ] 

Start with:  
 
 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ൬1
2 𝑒𝑒2𝑥𝑥൰ − න ൬1

2 𝑒𝑒2𝑥𝑥 ∙ 6𝑥𝑥൰  𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ∙ 1
2 𝑒𝑒2𝑥𝑥 − ൬6𝑥𝑥 ∙ 1

4 𝑒𝑒2𝑥𝑥 − න 1
4 𝑒𝑒2𝑥𝑥 ∙ 6 𝑑𝑑𝑥𝑥൰ 

 
 
 

= 3
2 𝑥𝑥2𝑒𝑒2𝑥𝑥 − 3

2 𝑥𝑥𝑒𝑒2𝑥𝑥 + 3
4 𝑒𝑒2𝑥𝑥 + 𝐶𝐶 

 
  
 

𝒖𝒖  𝒅𝒅𝒅𝒅 

𝒖𝒖  

𝒖𝒖  

𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

𝒅𝒅 𝒖𝒖  𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

න 𝑢𝑢 ∙ 𝑑𝑑𝑑𝑑 = 𝑢𝑢 ∙ 𝑑𝑑 − න 𝑑𝑑 ∙ 𝑑𝑑𝑢𝑢 

 ሺ_______ሻሺ_______ሻ      නሺ_______ሻሺ_______ሻ + 𝐶𝐶 

          = 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 = ሺ______ሻሺ________ሻ       ሺ_______ሻሺ_______ሻ     

EXAMPLE Find the integral ׬ 3𝑥𝑥2𝑒𝑒2𝑥𝑥 𝑑𝑑𝑥𝑥. 

Integration by Parts Tabular Integration by Parts Recall New 

Tabular Integration by Parts  

◆ For more complicated integrals that require repeated IBP, it can be helpful to organize into a _____________. 
 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

◆ In the 𝐷𝐷 column, differentiate 𝑢𝑢 to _____ if possible or until the product of the bottom row is a basic integral.  
 
 
 
 

Alternating 
Signs 

𝑫𝑫 𝑰𝑰 

   

   

   

   

[ + | − ] 

[ + | − ] 

[ + | − ] 

𝑢𝑢 & its 
Derivatives 

𝑑𝑑𝑑𝑑 & its 
antiderivatives 

(Integrals) 

[ + | − ] 

Start with:  
 
 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ൬1
2 𝑒𝑒2𝑥𝑥൰ − න ൬1

2 𝑒𝑒2𝑥𝑥 ∙ 6𝑥𝑥൰  𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ∙ 1
2 𝑒𝑒2𝑥𝑥 − ൬6𝑥𝑥 ∙ 1

4 𝑒𝑒2𝑥𝑥 − න 1
4 𝑒𝑒2𝑥𝑥 ∙ 6 𝑑𝑑𝑥𝑥൰ 

 
 
 

= 3
2 𝑥𝑥2𝑒𝑒2𝑥𝑥 − 3

2 𝑥𝑥𝑒𝑒2𝑥𝑥 + 3
4 𝑒𝑒2𝑥𝑥 + 𝐶𝐶 

 
  
 

𝒖𝒖  𝒅𝒅𝒅𝒅 

𝒖𝒖  

𝒖𝒖  

𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

𝒅𝒅 𝒖𝒖  𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

න 𝑢𝑢 ∙ 𝑑𝑑𝑑𝑑 = 𝑢𝑢 ∙ 𝑑𝑑 − න 𝑑𝑑 ∙ 𝑑𝑑𝑢𝑢 

 ሺ_______ሻሺ_______ሻ      නሺ_______ሻሺ_______ሻ + 𝐶𝐶 

          = 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 = ሺ______ሻሺ________ሻ       ሺ_______ሻሺ_______ሻ     

◆ In the     column, differentiate     to ______ if possible or until the product of the bottom row is a basic integral.

EXAMPLE Find the integral ׬ 3𝑥𝑥2𝑒𝑒2𝑥𝑥 𝑑𝑑𝑥𝑥. 

Integration by Parts Tabular Integration by Parts Recall New 

Tabular Integration by Parts  

◆ For more complicated integrals that require repeated IBP, it can be helpful to organize into a _____________. 
 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

◆ In the 𝐷𝐷 column, differentiate 𝑢𝑢 to _____ if possible or until the product of the bottom row is a basic integral.  
 
 
 
 

Alternating 
Signs 

𝑫𝑫 𝑰𝑰 

   

   

   

   

[ + | − ] 

[ + | − ] 

[ + | − ] 

𝑢𝑢 & its 
Derivatives 

𝑑𝑑𝑑𝑑 & its 
antiderivatives 

(Integrals) 

[ + | − ] 

Start with:  
 
 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ൬1
2 𝑒𝑒2𝑥𝑥൰ − න ൬1

2 𝑒𝑒2𝑥𝑥 ∙ 6𝑥𝑥൰  𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ∙ 1
2 𝑒𝑒2𝑥𝑥 − ൬6𝑥𝑥 ∙ 1

4 𝑒𝑒2𝑥𝑥 − න 1
4 𝑒𝑒2𝑥𝑥 ∙ 6 𝑑𝑑𝑥𝑥൰ 

 
 
 

= 3
2 𝑥𝑥2𝑒𝑒2𝑥𝑥 − 3

2 𝑥𝑥𝑒𝑒2𝑥𝑥 + 3
4 𝑒𝑒2𝑥𝑥 + 𝐶𝐶 

 
  
 

𝒖𝒖  𝒅𝒅𝒅𝒅 

𝒖𝒖  

𝒖𝒖  

𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

𝒅𝒅 𝒖𝒖  𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

න 𝑢𝑢 ∙ 𝑑𝑑𝑑𝑑 = 𝑢𝑢 ∙ 𝑑𝑑 − න 𝑑𝑑 ∙ 𝑑𝑑𝑢𝑢 

 ሺ_______ሻሺ_______ሻ      නሺ_______ሻሺ_______ሻ + 𝐶𝐶 

          = 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 = ሺ______ሻሺ________ሻ       ሺ_______ሻሺ_______ሻ     

EXAMPLE Find the integral ׬ 3𝑥𝑥2𝑒𝑒2𝑥𝑥 𝑑𝑑𝑥𝑥. 

Integration by Parts Tabular Integration by Parts Recall New 

Tabular Integration by Parts  

◆ For more complicated integrals that require repeated IBP, it can be helpful to organize into a _____________. 
 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

◆ In the 𝐷𝐷 column, differentiate 𝑢𝑢 to _____ if possible or until the product of the bottom row is a basic integral.  
 
 
 
 

Alternating 
Signs 

𝑫𝑫 𝑰𝑰 

   

   

   

   

[ + | − ] 

[ + | − ] 

[ + | − ] 

𝑢𝑢 & its 
Derivatives 

𝑑𝑑𝑑𝑑 & its 
antiderivatives 

(Integrals) 

[ + | − ] 

Start with:  
 
 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ൬1
2 𝑒𝑒2𝑥𝑥൰ − න ൬1

2 𝑒𝑒2𝑥𝑥 ∙ 6𝑥𝑥൰  𝑑𝑑𝑥𝑥 

 
 
 

= 3𝑥𝑥2 ∙ 1
2 𝑒𝑒2𝑥𝑥 − ൬6𝑥𝑥 ∙ 1

4 𝑒𝑒2𝑥𝑥 − න 1
4 𝑒𝑒2𝑥𝑥 ∙ 6 𝑑𝑑𝑥𝑥൰ 

 
 
 

= 3
2 𝑥𝑥2𝑒𝑒2𝑥𝑥 − 3

2 𝑥𝑥𝑒𝑒2𝑥𝑥 + 3
4 𝑒𝑒2𝑥𝑥 + 𝐶𝐶 

 
  
 

𝒖𝒖  𝒅𝒅𝒅𝒅 

𝒖𝒖  

𝒖𝒖  

𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

𝒅𝒅 𝒖𝒖  𝒅𝒅 𝒅𝒅 𝒅𝒅𝒖𝒖  

න 𝑢𝑢 ∙ 𝑑𝑑𝑑𝑑 = 𝑢𝑢 ∙ 𝑑𝑑 − න 𝑑𝑑 ∙ 𝑑𝑑𝑢𝑢 

 ሺ_______ሻሺ_______ሻ      නሺ_______ሻሺ_______ሻ + 𝐶𝐶 

          = 

නሺ3𝑥𝑥2𝑒𝑒2𝑥𝑥ሻ 𝑑𝑑𝑥𝑥 = ሺ______ሻሺ________ሻ       ሺ_______ሻሺ_______ሻ     



TOPIC: INTEGRATION BY PARTS

EXAMPLE Evaluate the indefinite integral using the tabular method. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
  

 

       EXAMPLE Evaluate the indefinite integral using the tabular method. 

∫ 𝑡𝑡3 ln 𝑡𝑡  𝑑𝑑𝑡𝑡 

 

       EXAMPLE Evaluate the indefinite integral using the tabular method. 
 

∫ 𝑒𝑒𝑡𝑡 sin 3𝑡𝑡  𝑑𝑑𝑡𝑡 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
  

 

       EXAMPLE Evaluate the indefinite integral using the tabular method. 

∫ 𝑡𝑡3 ln 𝑡𝑡  𝑑𝑑𝑡𝑡 

 

       EXAMPLE Evaluate the indefinite integral using the tabular method. 
 

∫ 𝑒𝑒𝑡𝑡 sin 3𝑡𝑡  𝑑𝑑𝑡𝑡 

EXAMPLE 

A boiled potato is 200°F  before being placed on a plate in a room 
that is constantly 68°F. After 10 minutes, the potato’s temperature 
is 140°F.  
 
 

Newton’s Law of Cooling 

◆ The rate of change of an object’s temp 𝑇𝑇 is proportional to the diff. btwn 𝑇𝑇 & temp of the surrounding medium 𝑇𝑇𝑠𝑠. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

𝑘𝑘 

𝐶𝐶 

(𝑨𝑨) 

(𝑩𝑩) 

Solve the initial-value problem to find 𝑇𝑇(𝑡𝑡). 

What is the temperature of the potato after 30 minutes? 

1) Set up DE: plug 𝑇𝑇𝑠𝑠 into 

  

 

 

2) Separate variables & integrate both sides 

3) Find ____  by plugging in initial condition 

(temp of object when 𝑡𝑡 = 0) 

4) Find __ by plugging in other given temp 

of object 

5) Solve for 𝑇𝑇 

  

HOW TO: Solve Newton’s Law of 
Cooling Problems 

𝑑𝑑𝑇𝑇
𝑑𝑑𝑡𝑡 = 𝑘𝑘(𝑇𝑇 − 𝑇𝑇𝑠𝑠) 

New 

(Newton’s Law of Cooling) 

EXAMPLE 

A boiled potato is 200°F  before being placed on a plate in a room 
that is constantly 68°F. After 10 minutes, the potato’s temperature 
is 140°F.  
 
 

Newton’s Law of Cooling 

◆ The rate of change of an object’s temp 𝑇𝑇 is proportional to the diff. btwn 𝑇𝑇 & temp of the surrounding medium 𝑇𝑇𝑠𝑠. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

𝑘𝑘 

𝐶𝐶 

(𝑨𝑨) 

(𝑩𝑩) 

Solve the initial-value problem to find 𝑇𝑇(𝑡𝑡). 

What is the temperature of the potato after 30 minutes? 

1) Set up DE: plug 𝑇𝑇𝑠𝑠 into 

  

 

 

2) Separate variables & integrate both sides 

3) Find ____  by plugging in initial condition 

(temp of object when 𝑡𝑡 = 0) 

4) Find __ by plugging in other given temp 

of object 

5) Solve for 𝑇𝑇 

  

HOW TO: Solve Newton’s Law of 
Cooling Problems 

𝑑𝑑𝑇𝑇
𝑑𝑑𝑡𝑡 = 𝑘𝑘(𝑇𝑇 − 𝑇𝑇𝑠𝑠) 

New 

(Newton’s Law of Cooling) 



TOPIC: INTEGRATION BY PARTS

PRACTICE Evaluate the indefinite integral.
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TOPIC: INTEGRATION BY PARTS
Integration by Parts: Definite Integrals

◆ To find a definite integral using IBP, solve like an indefinite integral, then apply bounds to _________ parts at the end.

EXAMPLE Evaluate the definite integral using integration by parts.
EXAMPLE Evaluate the definite integral using integration by parts. 
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EXAMPLE 

A boiled potato is 200°F  before being placed on a plate in a room 
that is constantly 68°F. After 10 minutes, the potato’s temperature 
is 140°F.  
 
 

Newton’s Law of Cooling 

◆ The rate of change of an object’s temp 𝑇𝑇 is proportional to the diff. btwn 𝑇𝑇 & temp of the surrounding medium 𝑇𝑇𝑠𝑠. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

𝑘𝑘 

𝐶𝐶 

(𝑨𝑨) 

(𝑩𝑩) 

Solve the initial-value problem to find 𝑇𝑇(𝑡𝑡). 

What is the temperature of the potato after 30 minutes? 

1) Set up DE: plug 𝑇𝑇𝑠𝑠 into 

  

 

 

2) Separate variables & integrate both sides 

3) Find ____  by plugging in initial condition 

(temp of object when 𝑡𝑡 = 0) 

4) Find __ by plugging in other given temp 
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5) Solve for 𝑇𝑇 

  

HOW TO: Solve Newton’s Law of 
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       EXAMPLE Find the area of the region bounded by 𝑓𝑓(𝑥𝑥) = (𝑥𝑥 − 1)𝑒𝑒3𝑥𝑥 and the 𝑥𝑥-axis on [1,4]. 

𝐴𝐴 = ∫ [𝑓𝑓(𝑥𝑥) − 𝑔𝑔(𝑥𝑥)]𝑑𝑑𝑥𝑥
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(Area Between Curves) 

 

       EXAMPLE Find the volume of the solid generated when the region bounded by 𝑦𝑦 = ξ𝑥𝑥 𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥, the 𝑥𝑥-axis, and 
the lines 𝑥𝑥 = 0 and 𝑥𝑥 = 𝜋𝜋/2 are revolved about the 𝑥𝑥-axis. 

𝑉𝑉𝑐𝑐𝑉𝑉𝑉𝑉𝑉𝑉𝑒𝑒 = ∫ 𝜋𝜋[𝑅𝑅(𝑥𝑥)]2𝑑𝑑𝑥𝑥
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       PRACTICE 
The rate of growth of a particular bacteria is given by 𝑏𝑏′(𝑡𝑡) = 4𝑡𝑡2𝑒𝑒.5𝑡𝑡 where t is time in days. What 
is the total growth of the population of bacteria during the first 5 days? 

∫ 𝑉𝑉 ∙ 𝑑𝑑𝑑𝑑
𝑏𝑏

𝑎𝑎
= 𝑉𝑉 ∙ 𝑑𝑑 อ

𝑏𝑏
 
𝑎𝑎

− ∫ 𝑑𝑑 ∙  𝑑𝑑𝑉𝑉
𝑏𝑏

𝑎𝑎

Recall 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 

       EXAMPLE Find the area of the region bounded by 𝑓𝑓(𝑥𝑥) = (𝑥𝑥 − 1)𝑒𝑒3𝑥𝑥 and the 𝑥𝑥-axis on [1,4]. 

𝐴𝐴 = ∫ [𝑓𝑓(𝑥𝑥) − 𝑔𝑔(𝑥𝑥)]𝑑𝑑𝑥𝑥
𝑏𝑏

𝑎𝑎
 

Recall 

(Area Between Curves) 

 

       EXAMPLE Find the volume of the solid generated when the region bounded by 𝑦𝑦 = ξ𝑥𝑥 𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥, the 𝑥𝑥-axis, and 
the lines 𝑥𝑥 = 0 and 𝑥𝑥 = 𝜋𝜋/2 are revolved about the 𝑥𝑥-axis. 

𝑉𝑉𝑐𝑐𝑉𝑉𝑉𝑉𝑉𝑉𝑒𝑒 = ∫ 𝜋𝜋[𝑅𝑅(𝑥𝑥)]2𝑑𝑑𝑥𝑥
𝑏𝑏

𝑎𝑎
 

Recall 

 

       PRACTICE 
The rate of growth of a particular bacteria is given by 𝑏𝑏′(𝑡𝑡) = 4𝑡𝑡2𝑒𝑒.5𝑡𝑡 where t is time in days. What 
is the total growth of the population of bacteria during the first 5 days? 

∫ 𝑉𝑉 ∙ 𝑑𝑑𝑑𝑑
𝑏𝑏

𝑎𝑎
= 𝑉𝑉 ∙ 𝑑𝑑 อ

𝑏𝑏
 
𝑎𝑎

− ∫ 𝑑𝑑 ∙  𝑑𝑑𝑉𝑉
𝑏𝑏

𝑎𝑎

Recall 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 

       EXAMPLE Find the area of the region bounded by 𝑓𝑓(𝑥𝑥) = (𝑥𝑥 − 1)𝑒𝑒3𝑥𝑥 and the 𝑥𝑥-axis on [1,4]. 

𝐴𝐴 = ∫ [𝑓𝑓(𝑥𝑥) − 𝑔𝑔(𝑥𝑥)]𝑑𝑑𝑥𝑥
𝑏𝑏

𝑎𝑎
 

Recall 

(Area Between Curves) 

 

       EXAMPLE Find the volume of the solid generated when the region bounded by 𝑦𝑦 = ξ𝑥𝑥 𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥, the 𝑥𝑥-axis, and 
the lines 𝑥𝑥 = 0 and 𝑥𝑥 = 𝜋𝜋/2 are revolved about the 𝑥𝑥-axis. 

𝑉𝑉𝑐𝑐𝑉𝑉𝑉𝑉𝑉𝑉𝑒𝑒 = ∫ 𝜋𝜋[𝑅𝑅(𝑥𝑥)]2𝑑𝑑𝑥𝑥
𝑏𝑏

𝑎𝑎
 

Recall 

 

       PRACTICE 
The rate of growth of a particular bacteria is given by 𝑏𝑏′(𝑡𝑡) = 4𝑡𝑡2𝑒𝑒.5𝑡𝑡 where t is time in days. What 
is the total growth of the population of bacteria during the first 5 days? 

∫ 𝑉𝑉 ∙ 𝑑𝑑𝑑𝑑
𝑏𝑏

𝑎𝑎
= 𝑉𝑉 ∙ 𝑑𝑑 อ

𝑏𝑏
 
𝑎𝑎

− ∫ 𝑑𝑑 ∙  𝑑𝑑𝑉𝑉
𝑏𝑏

𝑎𝑎

Recall 

Recall

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 

       EXAMPLE Find the area of the region bounded by 𝑓𝑓(𝑥𝑥) = (𝑥𝑥 − 1)𝑒𝑒3𝑥𝑥 and the 𝑥𝑥-axis on [1,4]. 

𝐴𝐴 = ∫ [𝑓𝑓(𝑥𝑥) − 𝑔𝑔(𝑥𝑥)]𝑑𝑑𝑥𝑥
𝑏𝑏

𝑎𝑎
 

Recall 

(Area Between Curves) 

 

       EXAMPLE Find the volume of the solid generated when the region bounded by 𝑦𝑦 = ξ𝑥𝑥 𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥, the 𝑥𝑥-axis, and 
the lines 𝑥𝑥 = 0 and 𝑥𝑥 = 𝜋𝜋/2 are revolved about the 𝑥𝑥-axis. 

𝑉𝑉𝑐𝑐𝑉𝑉𝑉𝑉𝑉𝑉𝑒𝑒 = ∫ 𝜋𝜋[𝑅𝑅(𝑥𝑥)]2𝑑𝑑𝑥𝑥
𝑏𝑏

𝑎𝑎
 

Recall 

 

       PRACTICE 
The rate of growth of a particular bacteria is given by 𝑏𝑏′(𝑡𝑡) = 4𝑡𝑡2𝑒𝑒.5𝑡𝑡 where t is time in days. What 
is the total growth of the population of bacteria during the first 5 days? 

∫ 𝑉𝑉 ∙ 𝑑𝑑𝑑𝑑
𝑏𝑏

𝑎𝑎
= 𝑉𝑉 ∙ 𝑑𝑑 อ

𝑏𝑏
 
𝑎𝑎

− ∫ 𝑑𝑑 ∙  𝑑𝑑𝑉𝑉
𝑏𝑏

𝑎𝑎

Recall 

(Area Between Curves)

EXAMPLE
Find the volume of the solid generated when the region bounded by                       , the   -axis, and the

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 

       EXAMPLE Find the area of the region bounded by 𝑓𝑓(𝑥𝑥) = (𝑥𝑥 − 1)𝑒𝑒3𝑥𝑥 and the 𝑥𝑥-axis on [1,4]. 

𝐴𝐴 = ∫ [𝑓𝑓(𝑥𝑥) − 𝑔𝑔(𝑥𝑥)]𝑑𝑑𝑥𝑥
𝑏𝑏

𝑎𝑎
 

Recall 

(Area Between Curves) 

 

       EXAMPLE Find the volume of the solid generated when the region bounded by 𝑦𝑦 = ξ𝑥𝑥 𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥, the 𝑥𝑥-axis, and 
the lines 𝑥𝑥 = 0 and 𝑥𝑥 = 𝜋𝜋/2 are revolved about the 𝑥𝑥-axis. 

𝑉𝑉𝑐𝑐𝑉𝑉𝑉𝑉𝑉𝑉𝑒𝑒 = ∫ 𝜋𝜋[𝑅𝑅(𝑥𝑥)]2𝑑𝑑𝑥𝑥
𝑏𝑏

𝑎𝑎
 

Recall 

 

       PRACTICE 
The rate of growth of a particular bacteria is given by 𝑏𝑏′(𝑡𝑡) = 4𝑡𝑡2𝑒𝑒.5𝑡𝑡 where t is time in days. What 
is the total growth of the population of bacteria during the first 5 days? 

∫ 𝑉𝑉 ∙ 𝑑𝑑𝑑𝑑
𝑏𝑏

𝑎𝑎
= 𝑉𝑉 ∙ 𝑑𝑑 อ

𝑏𝑏
 
𝑎𝑎

− ∫ 𝑑𝑑 ∙  𝑑𝑑𝑉𝑉
𝑏𝑏

𝑎𝑎

Recall 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 

       EXAMPLE Find the area of the region bounded by 𝑓𝑓(𝑥𝑥) = (𝑥𝑥 − 1)𝑒𝑒3𝑥𝑥 and the 𝑥𝑥-axis on [1,4]. 

𝐴𝐴 = ∫ [𝑓𝑓(𝑥𝑥) − 𝑔𝑔(𝑥𝑥)]𝑑𝑑𝑥𝑥
𝑏𝑏

𝑎𝑎
 

Recall 

(Area Between Curves) 

 

       EXAMPLE Find the volume of the solid generated when the region bounded by 𝑦𝑦 = ξ𝑥𝑥 𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥, the 𝑥𝑥-axis, and 
the lines 𝑥𝑥 = 0 and 𝑥𝑥 = 𝜋𝜋/2 are revolved about the 𝑥𝑥-axis. 

𝑉𝑉𝑐𝑐𝑉𝑉𝑉𝑉𝑉𝑉𝑒𝑒 = ∫ 𝜋𝜋[𝑅𝑅(𝑥𝑥)]2𝑑𝑑𝑥𝑥
𝑏𝑏

𝑎𝑎
 

Recall 

 

       PRACTICE 
The rate of growth of a particular bacteria is given by 𝑏𝑏′(𝑡𝑡) = 4𝑡𝑡2𝑒𝑒.5𝑡𝑡 where t is time in days. What 
is the total growth of the population of bacteria during the first 5 days? 

∫ 𝑉𝑉 ∙ 𝑑𝑑𝑑𝑑
𝑏𝑏

𝑎𝑎
= 𝑉𝑉 ∙ 𝑑𝑑 อ

𝑏𝑏
 
𝑎𝑎

− ∫ 𝑑𝑑 ∙  𝑑𝑑𝑉𝑉
𝑏𝑏

𝑎𝑎

Recall 

lines            and                are revolved about the   -axis.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 

       EXAMPLE Find the area of the region bounded by 𝑓𝑓(𝑥𝑥) = (𝑥𝑥 − 1)𝑒𝑒3𝑥𝑥 and the 𝑥𝑥-axis on [1,4]. 

𝐴𝐴 = ∫ [𝑓𝑓(𝑥𝑥) − 𝑔𝑔(𝑥𝑥)]𝑑𝑑𝑥𝑥
𝑏𝑏

𝑎𝑎
 

Recall 

(Area Between Curves) 

 

       EXAMPLE Find the volume of the solid generated when the region bounded by 𝑦𝑦 = ξ𝑥𝑥 𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥, the 𝑥𝑥-axis, and 
the lines 𝑥𝑥 = 0 and 𝑥𝑥 = 𝜋𝜋/2 are revolved about the 𝑥𝑥-axis. 

𝑉𝑉𝑐𝑐𝑉𝑉𝑉𝑉𝑉𝑉𝑒𝑒 = ∫ 𝜋𝜋[𝑅𝑅(𝑥𝑥)]2𝑑𝑑𝑥𝑥
𝑏𝑏

𝑎𝑎
 

Recall 

 

       PRACTICE 
The rate of growth of a particular bacteria is given by 𝑏𝑏′(𝑡𝑡) = 4𝑡𝑡2𝑒𝑒.5𝑡𝑡 where t is time in days. What 
is the total growth of the population of bacteria during the first 5 days? 

∫ 𝑉𝑉 ∙ 𝑑𝑑𝑑𝑑
𝑏𝑏

𝑎𝑎
= 𝑉𝑉 ∙ 𝑑𝑑 อ

𝑏𝑏
 
𝑎𝑎

− ∫ 𝑑𝑑 ∙  𝑑𝑑𝑉𝑉
𝑏𝑏

𝑎𝑎

Recall 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 

       EXAMPLE Find the area of the region bounded by 𝑓𝑓(𝑥𝑥) = (𝑥𝑥 − 1)𝑒𝑒3𝑥𝑥 and the 𝑥𝑥-axis on [1,4]. 

𝐴𝐴 = ∫ [𝑓𝑓(𝑥𝑥) − 𝑔𝑔(𝑥𝑥)]𝑑𝑑𝑥𝑥
𝑏𝑏

𝑎𝑎
 

Recall 

(Area Between Curves) 

 

       EXAMPLE Find the volume of the solid generated when the region bounded by 𝑦𝑦 = ξ𝑥𝑥 𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥, the 𝑥𝑥-axis, and 
the lines 𝑥𝑥 = 0 and 𝑥𝑥 = 𝜋𝜋/2 are revolved about the 𝑥𝑥-axis. 

𝑉𝑉𝑐𝑐𝑉𝑉𝑉𝑉𝑉𝑉𝑒𝑒 = ∫ 𝜋𝜋[𝑅𝑅(𝑥𝑥)]2𝑑𝑑𝑥𝑥
𝑏𝑏

𝑎𝑎
 

Recall 

 

       PRACTICE 
The rate of growth of a particular bacteria is given by 𝑏𝑏′(𝑡𝑡) = 4𝑡𝑡2𝑒𝑒.5𝑡𝑡 where t is time in days. What 
is the total growth of the population of bacteria during the first 5 days? 

∫ 𝑉𝑉 ∙ 𝑑𝑑𝑑𝑑
𝑏𝑏

𝑎𝑎
= 𝑉𝑉 ∙ 𝑑𝑑 อ

𝑏𝑏
 
𝑎𝑎

− ∫ 𝑑𝑑 ∙  𝑑𝑑𝑉𝑉
𝑏𝑏

𝑎𝑎

Recall 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 

       EXAMPLE Find the area of the region bounded by 𝑓𝑓(𝑥𝑥) = (𝑥𝑥 − 1)𝑒𝑒3𝑥𝑥 and the 𝑥𝑥-axis on [1,4]. 

𝐴𝐴 = ∫ [𝑓𝑓(𝑥𝑥) − 𝑔𝑔(𝑥𝑥)]𝑑𝑑𝑥𝑥
𝑏𝑏

𝑎𝑎
 

Recall 

(Area Between Curves) 

 

       EXAMPLE Find the volume of the solid generated when the region bounded by 𝑦𝑦 = ξ𝑥𝑥 𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥, the 𝑥𝑥-axis, and 
the lines 𝑥𝑥 = 0 and 𝑥𝑥 = 𝜋𝜋/2 are revolved about the 𝑥𝑥-axis. 

𝑉𝑉𝑐𝑐𝑉𝑉𝑉𝑉𝑉𝑉𝑒𝑒 = ∫ 𝜋𝜋[𝑅𝑅(𝑥𝑥)]2𝑑𝑑𝑥𝑥
𝑏𝑏

𝑎𝑎
 

Recall 

 

       PRACTICE 
The rate of growth of a particular bacteria is given by 𝑏𝑏′(𝑡𝑡) = 4𝑡𝑡2𝑒𝑒.5𝑡𝑡 where t is time in days. What 
is the total growth of the population of bacteria during the first 5 days? 

∫ 𝑉𝑉 ∙ 𝑑𝑑𝑑𝑑
𝑏𝑏

𝑎𝑎
= 𝑉𝑉 ∙ 𝑑𝑑 อ

𝑏𝑏
 
𝑎𝑎

− ∫ 𝑑𝑑 ∙  𝑑𝑑𝑉𝑉
𝑏𝑏

𝑎𝑎

Recall 

Recall

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 

       EXAMPLE Find the area of the region bounded by 𝑓𝑓(𝑥𝑥) = (𝑥𝑥 − 1)𝑒𝑒3𝑥𝑥 and the 𝑥𝑥-axis on [1,4]. 

𝐴𝐴 = ∫ [𝑓𝑓(𝑥𝑥) − 𝑔𝑔(𝑥𝑥)]𝑑𝑑𝑥𝑥
𝑏𝑏

𝑎𝑎
 

Recall 

(Area Between Curves) 

 

       EXAMPLE Find the volume of the solid generated when the region bounded by 𝑦𝑦 = ξ𝑥𝑥 𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥, the 𝑥𝑥-axis, and 
the lines 𝑥𝑥 = 0 and 𝑥𝑥 = 𝜋𝜋/2 are revolved about the 𝑥𝑥-axis. 

𝑉𝑉𝑐𝑐𝑉𝑉𝑉𝑉𝑉𝑉𝑒𝑒 = ∫ 𝜋𝜋[𝑅𝑅(𝑥𝑥)]2𝑑𝑑𝑥𝑥
𝑏𝑏

𝑎𝑎
 

Recall 

 

       PRACTICE 
The rate of growth of a particular bacteria is given by 𝑏𝑏′(𝑡𝑡) = 4𝑡𝑡2𝑒𝑒.5𝑡𝑡 where t is time in days. What 
is the total growth of the population of bacteria during the first 5 days? 

∫ 𝑉𝑉 ∙ 𝑑𝑑𝑑𝑑
𝑏𝑏

𝑎𝑎
= 𝑉𝑉 ∙ 𝑑𝑑 อ

𝑏𝑏
 
𝑎𝑎

− ∫ 𝑑𝑑 ∙  𝑑𝑑𝑉𝑉
𝑏𝑏

𝑎𝑎

Recall 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 

       EXAMPLE Find the area of the region bounded by f(x) = (x − 1)e3x and the x-axis on [1,4]. 

𝐴𝐴 = ∫ [𝑓𝑓(𝑥𝑥) − 𝑔𝑔(𝑥𝑥)]𝑑𝑑𝑥𝑥
𝑏𝑏

𝑎𝑎
 

Recall 

(Area Between Curves) 

 

       EXAMPLE Find the volume of the solid generated when the region bounded by y = ξ𝑥𝑥 cos 𝑥𝑥, the x-axis, and 
the lines x = 0 and x = π/2 are revolved about the x-axis. 

𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 = ∫ 𝜋𝜋[𝑅𝑅(𝑥𝑥)]2𝑑𝑑𝑥𝑥
𝑏𝑏

𝑎𝑎
 

Recall 

 

       PRACTICE 
The rate of growth of a particular bacteria is given by b′(t) = 4t2e.5t where t is time in days. What 
is the total growth of the population of bacteria during the first 5 days? 

∫ 𝑉𝑉 ∙ 𝑑𝑑𝑑𝑑
𝑏𝑏

𝑎𝑎
= 𝑉𝑉 ∙ 𝑑𝑑 อ

𝑏𝑏
 
𝑎𝑎

− ∫ 𝑑𝑑 ∙  𝑑𝑑𝑉𝑉
𝑏𝑏

𝑎𝑎

Recall 



TOPIC: INTEGRATION BY PARTS

PRACTICE
total growth of the population of bacteria during the first 5 days?
The rate of growth of a particular bacteria is given by                           where    is time in days. What is the

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 

       EXAMPLE Find the area of the region bounded by 𝑓𝑓(𝑥𝑥) = (𝑥𝑥 − 1)𝑒𝑒3𝑥𝑥 and the 𝑥𝑥-axis on [1,4]. 

𝐴𝐴 = ∫ [𝑓𝑓(𝑥𝑥) − 𝑔𝑔(𝑥𝑥)]𝑑𝑑𝑥𝑥
𝑏𝑏

𝑎𝑎
 

Recall 

(Area Between Curves) 

 

       EXAMPLE Find the volume of the solid generated when the region bounded by 𝑦𝑦 = ξ𝑥𝑥 𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥, the 𝑥𝑥-axis, and 
the lines 𝑥𝑥 = 0 and 𝑥𝑥 = 𝜋𝜋/2 are revolved about the 𝑥𝑥-axis. 

𝑉𝑉𝑐𝑐𝑉𝑉𝑉𝑉𝑉𝑉𝑒𝑒 = ∫ 𝜋𝜋[𝑅𝑅(𝑥𝑥)]2𝑑𝑑𝑥𝑥
𝑏𝑏

𝑎𝑎
 

Recall 

 

       PRACTICE 
The rate of growth of a particular bacteria is given by 𝑏𝑏′(𝑡𝑡) = 4𝑡𝑡2𝑒𝑒.5𝑡𝑡 where t is time in days. What 
is the total growth of the population of bacteria during the first 5 days? 

∫ 𝑉𝑉 ∙ 𝑑𝑑𝑑𝑑
𝑏𝑏

𝑎𝑎
= 𝑉𝑉 ∙ 𝑑𝑑 อ

𝑏𝑏
 
𝑎𝑎

− ∫ 𝑑𝑑 ∙  𝑑𝑑𝑉𝑉
𝑏𝑏

𝑎𝑎

Recall 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 

       EXAMPLE Find the area of the region bounded by 𝑓𝑓(𝑥𝑥) = (𝑥𝑥 − 1)𝑒𝑒3𝑥𝑥 and the 𝑥𝑥-axis on [1,4]. 

𝐴𝐴 = ∫ [𝑓𝑓(𝑥𝑥) − 𝑔𝑔(𝑥𝑥)]𝑑𝑑𝑥𝑥
𝑏𝑏

𝑎𝑎
 

Recall 

(Area Between Curves) 

 

       EXAMPLE Find the volume of the solid generated when the region bounded by 𝑦𝑦 = ξ𝑥𝑥 𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥, the 𝑥𝑥-axis, and 
the lines 𝑥𝑥 = 0 and 𝑥𝑥 = 𝜋𝜋/2 are revolved about the 𝑥𝑥-axis. 

𝑉𝑉𝑐𝑐𝑉𝑉𝑉𝑉𝑉𝑉𝑒𝑒 = ∫ 𝜋𝜋[𝑅𝑅(𝑥𝑥)]2𝑑𝑑𝑥𝑥
𝑏𝑏

𝑎𝑎
 

Recall 

 

       PRACTICE 
The rate of growth of a particular bacteria is given by 𝑏𝑏′(𝑡𝑡) = 4𝑡𝑡2𝑒𝑒.5𝑡𝑡 where t is time in days. What 
is the total growth of the population of bacteria during the first 5 days? 

∫ 𝑉𝑉 ∙ 𝑑𝑑𝑑𝑑
𝑏𝑏

𝑎𝑎
= 𝑉𝑉 ∙ 𝑑𝑑 อ

𝑏𝑏
 
𝑎𝑎

− ∫ 𝑑𝑑 ∙  𝑑𝑑𝑉𝑉
𝑏𝑏

𝑎𝑎

Recall 

Recall
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
  

 

       PRACTICE Evaluate the definite integral. 

∫ 𝑥𝑥 ln 𝑥𝑥  𝑑𝑑𝑥𝑥
2

1
 

 
 

∫ 𝑢𝑢 ∙ 𝑑𝑑𝑑𝑑
𝑏𝑏

𝑎𝑎
= 𝑢𝑢 ∙ 𝑑𝑑 อ

𝑏𝑏
 
𝑎𝑎

− ∫ 𝑑𝑑 ∙  𝑑𝑑𝑢𝑢
𝑏𝑏

𝑎𝑎

Recall 

 

       PRACTICE Evaluate the definite integral. 
 

∫ 𝑡𝑡2 sin 𝑡𝑡  𝑑𝑑𝑡𝑡
𝜋𝜋

0
 ∫ 𝑢𝑢 ∙ 𝑑𝑑𝑑𝑑

𝑏𝑏

𝑎𝑎
= 𝑢𝑢 ∙ 𝑑𝑑 อ

𝑏𝑏
 
𝑎𝑎

− ∫ 𝑑𝑑 ∙  𝑑𝑑𝑢𝑢
𝑏𝑏

𝑎𝑎

Recall 


