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(64) Integration by 
Substitution 

  
(1) (a) Given that 𝑢 = 3𝑥 + 2, find an expression for 
ௗ௨

ௗ௫
 in terms of 𝑥. 

(b) Using your answer to part (a) show that 

∫ 𝑒ଷ௫ାଶ 𝑑𝑥 can be written as ∫
ଵ

ଷ
𝑒௨ 𝑑𝑢 

(c) Find ∫
ଵ

ଷ
𝑒௨ 𝑑𝑢 in terms of 𝑢. 

(d) Hence, find ∫ 𝑒ଷ௫ାଶ 𝑑𝑥 in terms of 𝑥 
 

 

(2) (a) Using the substitution 𝑢 = sin 𝑥 show that 

∫ 2 cos 𝑥 𝑒௦௜௡௫ 𝑑𝑥 can be written as ∫ 2𝑒௨ 𝑑𝑢  

(b) Use your answer to part (a) to find 

∫ 2 cos 𝑥 𝑒௦௜௡௫ 𝑑𝑥 in terms of 𝑥 

 

 

(3) (a) Using the substitution 𝑢 = 𝑥 − 6, show that 

∫ 𝑥√𝑥 − 6  𝑑𝑥 can be written as ∫(𝑢 + 6)𝑢
భ

మ 𝑑𝑢 

(b) Hence, show that  

න 𝑥√𝑥 − 6  𝑑𝑥 =
2

5
(𝑥 − 6)

ହ
ଶ + 4(𝑥 − 6)

ଷ
ଶ + 𝑐 

 

  

(1) (a) Using the substitution 𝑢 = sin 𝑥 , show that 

∫ cos 𝑥 sin଻ 𝑥  𝑑𝑥 =
ଵ

଼
sin଼ 𝑥 + 𝑐 

(b) Using the substitution 𝑢 = 4𝑥 − 3 show that 

∫ 16𝑥 √4𝑥 − 3
య

𝑑𝑥 =
ଷ

଻
(4𝑥 − 3)

ళ

య +
ଽ

ସ
(4𝑥 − 3)

ర

య + 𝑐 

 

 

 

 

 

(2) Using thew substation 𝑢 = tan 𝑥, show that    

                  ∫  secଶ 𝑥𝑒୲ୟ୬ ௫ 𝑑𝑥 = 𝑒 − 1
ഏ

ర
଴

 

 

 

 

 

 

 

(3) Using the substitution 𝑢 = 1 + sin 2𝑥, show that 

                      ∫
ୡ୭ୱ ଶ௫

ଵାୱ୧୬
𝑑𝑥 = ln √2

ഏ

ర
଴

 

 

 

 

  

(1) Prove that ∫
ଵ

(ଵି௫మ)
భ
మ

𝑑𝑥 = arcsin 𝑥 + 𝑐 

 

 

 

 

 

 

 

(2) Use the substitution 𝑢ଷ = 6𝑥 + 1 to show that 

∫
ଷ௫

√଺௫ାଵ
య 𝑑𝑥 =

ଷ

ସ଴
(4𝑥 − 1)(6𝑥 + 1)

మ

య + 𝑐 

 

 

 

 

 

 

(3) Use the substitution 𝑢ଶ = 𝑒௫ + 1 to find 

∫  
௘యೣ

௘ೣାଵ

୪୬ ଷ

଴
 𝑑𝑥 giving your answer in the form 𝑎 +

ln 𝑏 

 

 

 


