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(64) Integration by 
Substitution 

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

 in terms of 𝑥. 

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

∫ 𝑒  𝑑𝑥 can be written as ∫ 𝑒  𝑑𝑢 

(c) Find ∫ 𝑒  𝑑𝑢 in terms of 𝑢. 

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

 

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

∫ 2 cos 𝑥 𝑒 𝑑𝑥 can be written as ∫ 2𝑒  𝑑𝑢  

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

∫ 2 cos 𝑥 𝑒 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  𝑑𝑢 

(b) Hence, show that  

𝑥√𝑥 − 6  𝑑𝑥 =
2

5
(𝑥 − 6) + 4(𝑥 − 6) + 𝑐 

 

  

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

∫ cos 𝑥 sin 𝑥  𝑑𝑥 = sin 𝑥 + 𝑐 

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

∫ 16𝑥 √4𝑥 − 3 𝑑𝑥 = (4𝑥 − 3) + (4𝑥 − 3) + 𝑐 

 

 

 

 

 

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

                  ∫  sec 𝑥𝑒  𝑑𝑥 = 𝑒 − 1 

 

 

 

 

 

 

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

                      ∫ 𝑑𝑥 = ln √2 

 

 

 

  

(1) Prove that ∫
( )

𝑑𝑥 = arcsin 𝑥 + 𝑐 

 

 

 

 

 

 

 

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

∫
√

𝑑𝑥 = (4𝑥 − 1)(6𝑥 + 1) + 𝑐 

 

 

 

 

 

 

(3) Use the substitution 𝑢 = 𝑒 + 1 to find 

∫   𝑑𝑥 giving your answer in the form 𝑎 +

ln 𝑏 

 

 

 


