
 
Remember the Chain Rule?  We have something similar when we take antiderivatives.  It is 
called ________________.  Look at the integrand and think about taking the derivative.  
If the derivative requires the chain rule, then the antiderivative will require u-substitution. 
 
 

Indefinite Integrals and u-Substitution. 
Find the indefinite integral. 
ሺ3𝑥׬   .1 െ 4ሻହ𝑑𝑥  

 

 

 

 

 

 

 

 

 

׬   .2 6𝑥ଶሺ𝑥ଷ ൅ 4ሻହ𝑑𝑥  

 
׬   .3

൫√௫ିଵ൯
మ

√௫
𝑑𝑥  

 

׬   .4 sin 𝑥 𝑒ୡ୭ୱ௫ 𝑑𝑥  
 
 
 
 
 
 
 
 
 

׬   .5 cotሺ3𝑥ሻ 𝑑𝑥 

 
Some tricky examples 

U-sub is used, but you must solve for 𝒙. Inverse trig can be confused with u-sub. 
׬   .6

௫

√௫ାଵ
𝑑𝑥  

 
 
 
 
 
 
 
 
 

׬   .7
ଵ

√ଵିସ௫మ
𝑑𝑥  

 

 
 

6.9 Integrating Using Substitution 
Write your questions 
and thoughts here! 

Calculus Notes 



Definite Integrals and u-Substitution. 
Evaluate the definite integral. 

׬   .8 𝑡ଶ√𝑡ଷ ൅ 1𝑑𝑡
ଶ
଴   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

׬   .9 cosሺ𝑥ሻඥsinሺ𝑥ሻ
ഏ
మ
଴ 𝑑𝑥  

 

 
6.9 Integrating Using Substitution   
Calculus 
Find the indefinite integrals. 

׬  .1
௫మ

ሺଵା௫యሻమ
𝑑𝑥  

 
 
 
 
 
 
 
 
 
 
 

׬   .2
ୡ୭ୱ√௫

√௫
𝑑𝑥  

 

׬   .3
ୱ୧୬௫

ଵାୡ୭ୱమ ௫
𝑑𝑥  

 

׬   .4
ଵ

√ଵିଽ௫మ
𝑑𝑥  

 
 
 
 
 
 
 
 
 
 
 

׬   .5 𝑒௫ sin 𝑒௫𝑑𝑥  
 

׬   .6 tan 𝑥 cos 𝑥 𝑑𝑥  
 

 

Practice 

Write your questions 
and thoughts here! 



 

׬   .7
ୱୣୡమ ௫

√୲ୟ୬௫
𝑑𝑥  

 
 
 
 
 
 
 
 
 
 
 
 
 

׬   .8
௫ௗ௫

√ଵି௫మ
  

 
׬   .9

ሺ୪୬ ௫ሻఱ

௫
𝑑𝑥  

 

׬   .10
ଵ

ଶହ௫మାଵ
𝑑𝑥  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

ሺ2𝑥׬   .11 ൅ 5ሻሺ𝑥ଶ ൅ 5𝑥ሻ଻𝑑𝑥  
 

׬   .12
௘ೣ

ସି௘ೣ
𝑑𝑥  

 

Evaluate the definite integrals. 

׬   .13 sinሺ2𝑥ሻ 𝑑𝑥
ഏ
మ
଴   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

׬   .14
ଵ

ଵାଽ௧మ
𝑑𝑡

భ
య

ି
భ
య

  

 

׬   .15
ଵ

√ଶ௫ାଵ
𝑑𝑥

ସ
଴   

 

 



׬   .16 tan 𝑥 secଶ𝑥 𝑑𝑥
଴
ି
ഏ
ర

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

׬   .17 secሺ2𝑥ሻ tanሺ2𝑥ሻ 𝑑𝑥
ഏ
ఴ
଴   

 

׬   .18
୪୬௫

௫
𝑑𝑥

௘
ଵ   

 

׬   .19
௫మାଶ௫

√௫యାଷ௫మାସ
య 𝑑𝑥

ଵ
଴   

 
 
 
 
 
 
 
 
 
 
 
 
 
 

׬   .20 ሺ2 sin 𝑥 ൅ sin 2𝑥ሻ𝑑𝑥
గ
଴   

 

 
 
 
 

21.   If ׬
௫

௫మା଺

௞
଴ 𝑑𝑥 ൌ

ଵ

ଶ
ln 6, where 𝑘 ൐ 0, then 𝑘 ൌ  

 
 
 
 
 
 
 
 
 

(A)   √6 (B)   √30 (C)   ln 6 (D)   
ଵ

ଶ
tanିଵሺ𝑥ሻ (E)   

ଵ

ଶ
tan 𝑥 

 
 

Test Prep 6.9 Integrating Using Substitution 



 

22.   The function 𝑓 is continuous and ׬ 𝑓ሺ𝑢ሻ
ଵଽ
ସ 𝑑𝑢 ൌ 10.  What is the value of  ׬ ሾ𝑥 ⋅ 𝑓ሺ𝑥ଶ ൅ 3ሻሿ

ସ
ଵ 𝑑𝑥 

 
 
 
 
 
 
 
 
 
 
 

(A)   
ହ

ଶ
  

 

(B)   5 
 

(C)   10 (D)   20 (E)   40 

 
 

׬   .23
ଵ

√ଵ଺ି௫మ
𝑑𝑥  

 
 
 
 
 
 
 
 
 
 
 
 
 

(A)   ln൫√16 െ 𝑥ଶ൯ ൅ 𝐶  
 

(B)   ln
൫√ଵ଺ି௫మ൯

ିଶ௫
൅ 𝐶 

 

(C)   
ଵ

ସ
sinିଵ ቀ

௫

ସ
ቁ ൅ 𝐶 

 

(D)   4 sinିଵ ቀ
௫

ସ
ቁ ൅ 𝐶 

 

(E)   sinିଵ ቀ
௫

ସ
ቁ ൅ 𝐶 

 

 

 
 


