
6.11 Integration by Parts  
Calculus 
Integrate the following. 
׬   .1 𝑥 cosሺ𝑥ሻ𝑑𝑥   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

׬   .2 2𝑥 cosሺ3𝑥 ൅ 1ሻ𝑑𝑥  
 
 
 
 
 
 
 
 
 
 
 
 
 

׬   .3 𝑥ଶ sinሺ𝑥ሻ𝑑𝑥   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

׬   .4 4𝑥𝑒ଷ௫ାଵ𝑑𝑥   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

׬   .5 𝑥ସ ln 𝑥 𝑑𝑥
௘మ

ଵ     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

׬   .6 ln 𝑥 𝑑𝑥   
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice 



׬   .7 ሺ3𝑥ଶ െ 2𝑥 ൅ 1ሻ ln 𝑥 𝑑𝑥
ଶ
ଵ    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

׬   .8 𝑥ଷ𝑒௫𝑑𝑥  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

9.   The table gives values of 𝑓, 𝑓ᇱ, 𝑔, and 𝑔ᇱ for selected values of 𝑥.  If ׬ 𝑓ᇱሺ𝑥ሻ𝑔ሺ𝑥ሻ
ଷ
଴ 𝑑𝑥 ൌ 6, then 

׬ 𝑓ሺ𝑥ሻ𝑔ᇱሺ𝑥ሻ
ଷ
଴ 𝑑𝑥 ൌ ? 

𝑥 0 3 

𝑓ሺ𝑥ሻ 1 5 

𝑓ᇱሺ𝑥ሻ 5 െ3 

𝑔ሺ𝑥ሻ െ4 3 

𝑔′ሺ𝑥ሻ 3 2 
 
 
 
 
 
 
 
 
 

10.   Let 𝑓 be a twice-differentiable function with selected values of 𝑓 and its derivatives shown in the table.  What 

is the value of ׬ 𝑥𝑓ᇱᇱሺ𝑥ሻ
ଷ
଴ 𝑑𝑥? 

𝑥 𝑓ሺ𝑥ሻ 𝑓ᇱሺ𝑥ሻ 𝑓ᇱᇱሺ𝑥ሻ 

0 2 െ2 5 

3 5 7 െ2 

     
 
 
 
 
 



 
 
 
 
׬   .11 𝑥 cos 2𝑥 𝑑𝑥  

 
 

(A)  
ଵ

ଶ
𝑥ଶ sinሺ2𝑥ሻ ൅ 𝐶 

 

(B) 
ଵ

ଶ
𝑥ଶ cosሺ2𝑥ሻ ൅

ଵ

ଶ
sinሺ2𝑥ሻ ൅ 𝐶 

 

(C) 
ଵ

ଶ
𝑥 sinሺ2𝑥ሻ െ

ଵ

ସ
cosሺ2𝑥ሻ ൅ 𝐶 

 

(D) 
ଵ

ଶ
𝑥 sinሺ2𝑥ሻ ൅

ଵ

ସ
cosሺ2𝑥ሻ ൅ 𝐶 

 
 
 
 
׬   .12 𝑥ସ ln 𝑥  𝑑𝑥

௘
ଵ   

 
 
 
 
 
 
 
 

A)  ଺௘
ఱିଵ

ଶହ
 

 

(B)  ସ௘
ఱାଵ

ଶହ
 

 

(C)  ଵି௘
య

ଷ
 (D)  𝑒ସ 

 
 

13.   Let 𝑓 be a differentiable function such that ׬𝑓ሺ𝑥ሻ cos 𝑥 𝑑𝑥 ൌ 𝑓ሺ𝑥ሻ sin 𝑥 െ ׬
ଵ

ଶ
𝑥ଷ sin 𝑥 𝑑𝑥.   Which of the 

following could be 𝑓ሺ𝑥ሻ. 
 
 
 
 
 
 
 
 
 

 
 

A)  ଵ
ଶ

sin 𝑥 (B)  ଵ
ଶ

cos 𝑥 (C)  ଵ
଼
𝑥ସ (D)  ଵ

ଶ
𝑥ଷ 
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