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Derivation from product rule for differentiation 
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Formula 
 

නݑ	dݒ ൌ ݒݑ െ නݒ	dݑ 

 
 

Heuristics for choosing ݑ 
 
Can you choose ݑ ൌ stuff in a way that satisfies some of the following criteria? 
 

 ݑ can be differentiated, preferably without a more complicated result 
 dݒ can be integrated, preferably without a more complicated result 
 

Type of function Have differentiation formula? Have antiderivative formula?* 

Logarithms Yes No 

Inverse trigonometric functions Yes No 

Power law and polynomial functions Yes Yes 

Exponential functions Yes Yes 

Trigonometric functions Yes Yes 

 
* Before knowing about integration by parts 
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Example: Single application 
 

නݔ cos ݔ dݔ 
 

ݑ ൌ  ݔ
dݑ ൌ dݔ 

dݒ ൌ cos ݔ dݔ 
ݒ ൌ sin  ݔ

 

නݔ cos ݔ dݔ ൌ ݔ sin ݔ െ නsin ݔ dݔ 

නݔ cos ݔ dݔ ൌ ݔ sin ݔ ൅ නሺെ sin  ݔሻdݔ

නݔ cos ݔ dݔ ൌ ݔ sin ݔ ൅ cos ݔ ൅  ܥ

 

Example: Tabular method 
 

නݔଷ݁௫	dݔ 
 

  Derivatives  Integrals 

൅ → ݑ ൌ ݒଷ ↘ dݔ ൌ ݁௫	dݔ 

െ → 3ݔଶ ↘ ݁௫ 

൅ → 6ݔ ↘ ݁௫ 

െ → 6 ↘ ݁௫ 

൅ → 0 ↘ ݁௫ 
 

Example: Repeated application 
 

නݔଷ݁௫	dݔ 
 

ݑ ൌ  ଷݔ
dݑ ൌ  ݔଶdݔ3

dݒ ൌ ݁௫	dݔ 
ݒ ൌ ݁௫ 

 

නݔଷ݁௫	dݔ ൌ ଷ݁௫ݔ െ න݁௫	3ݔଶ	dݔ 

නݔଷ݁௫	dݔ ൌ ଷ݁௫ݔ െ 3නݔଶ݁௫	dݔ 

 

නݔଶ݁௫	dݔ 
 

ݑ ൌ  ଶݔ
dݑ ൌ  ݔd	ݔ2

dݒ ൌ ݁௫	dݔ 
ݒ ൌ ݁௫ 

 

නݔଶ݁௫	dݔ ൌ ଶ݁௫ݔ െ න݁௫	2ݔ	dݔ 

නݔଶ݁௫	dݔ ൌ ଶ݁௫ݔ െ 2නݔ	݁௫	dݔ 

 

න݁ݔ௫	dݔ 
 

ݑ ൌ  ݔ
dݑ ൌ dݔ 

dݒ ൌ ݁௫	dݔ 
ݒ ൌ ݁௫ 

 

න݁ݔ௫	dݔ ൌ ௫݁ݔ െ න݁௫	dݔ 

න݁ݔ௫	dݔ ൌ ௫݁ݔ െ ݁௫ ൅  ଵܥ

 

නݔଷ݁௫	dݔ ൌ ଷ݁௫ݔ െ 3ሾݔଶ݁௫ െ 2ሺ݁ݔ௫ െ ݁௫ ൅  ଵሻሿܥ

නݔଷ݁௫	dݔ ൌ ଷ݁௫ݔ െ ଶ݁௫ݔ3 ൅ ௫݁ݔ6 െ 6݁௫ ൅  ܥ

Example: Apparently endless repetition 
 

න݁௫ sin ݔ dݔ 
 

ݑ ൌ ݁௫ 
dݑ ൌ ݁௫	dݔ 

dݒ ൌ sin ݔ dݔ 
ݒ ൌ െ cos  ݔ

 

න݁௫ sin ݔ dݔ ൌ ݁௫ሺെ cos ሻݔ െ නሺെ cos  ݔd	݁௫	ሻݔ

න݁௫ sin ݔ dݔ ൌ െ݁௫ cos ݔ ൅ න 	݁௫ cos ݔ dݔ 

 

න݁௫ cos ݔ dݔ 
 

ݑ ൌ ݁௫ 
dݑ ൌ ݁௫	dݔ 

dݒ ൌ cos ݔ dݔ 
ݒ ൌ sin  ݔ

 

න݁௫ cos ݔ dݔ ൌ ݁௫ sin ݔ െ නsin ݔ ݁௫	dݔ 

න݁௫ cos ݔ dݔ ൌ ݁௫ sin ݔ െ න݁௫ sin ݔ dݔ 

 

න݁௫ sin ݔ dݔ ൌ െ݁௫ cos ݔ ൅ ൤݁௫ sin ݔ െ න݁௫ sin ݔ dݔ൨ 

ൌ ݁௫ሺsin ݔ െ cos ሻݔ െ න݁௫ sin ݔ dݔ 

2න݁௫ sin ݔ dݔ ൌ ݁௫ሺsin ݔ െ cos ሻݔ ൅  ଵܥ

න݁௫ sin ݔ dݔ ൌ
݁௫ሺsin ݔ െ cos ሻݔ

2
൅  ܥ

 


