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Integration formulae and techniques 
 

Standard integrals 

Standard integrals are results of common integrations. You should be familiar with these results and be able 

to recognise when the results can be used to solve an integration problem.  

∫ 0 d𝑥 =  𝑐 

∫ 1 d𝑥 =  𝑥 + 𝑐 

∫ 𝑎𝑥𝑛  d𝑥 =  
𝑎𝑥𝑛+1

𝑛 + 1
+  𝑐 

∫(𝑎𝑥 + 𝑏)𝑛 d𝑥 =  
(𝑎𝑥 + 𝑏)𝑛+1

𝑎(𝑛 + 1)
+  𝑐; 𝑛 ≠  −1 

∫
1

𝑥
d𝑥 =  ln |𝑥| +  𝑐 

∫
1

𝑎𝑥 + 𝑏
d𝑥 =  

1

𝑎
ln |𝑎𝑥 + 𝑏| +  𝑐 

∫ 𝑒𝑥d𝑥 = 𝑒𝑥 +  𝑐 

∫ 𝑎𝑥d𝑥 =  
1

ln𝑎
𝑎𝑥 +  𝑐 

∫ cos 𝑥 d𝑥 = sin 𝑥  +  𝑐 

∫ sin𝑥 d𝑥 =  −cos𝑥 +  𝑐 

∫ tan𝑥 d𝑥 =  ln |sec𝑥| +  𝑐 

∫ cosec𝑥 cot𝑥 d𝑥 =  −cosec𝑥 +  𝑐 

∫ sec𝑥 tan𝑥 d𝑥 =  sec𝑥 +  𝑐 

∫ cosec2𝑥 d𝑥 =  −cot𝑥 +  𝑐 

∫ sec2𝑥 d𝑥 =  tan𝑥 +  𝑐 

∫ cos(𝑎𝑥 + 𝑏) d𝑥 =  
1

𝑎
sin (𝑎𝑥 + 𝑏) +  𝑐 
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∫ sin(𝑎𝑥 + 𝑏) d𝑥 =  −
1

𝑎
cos (𝑎𝑥 + 𝑏) +  𝑐 

∫ cosec𝑥 d𝑥 =  −ln |cosec𝑥 + cot𝑥| +  𝑐 

∫ sec𝑥 d𝑥 =  ln |sec𝑥 + tan𝑥| +  𝑐 

∫ cot𝑥 d𝑥 =  ln |sin𝑥| +  𝑐 

∫ se𝑐2(𝑎𝑥 + 𝑏) d𝑥 =  
1

𝑎
tan(𝑎𝑥 + 𝑏) +  𝑐 

∫ sec(𝑎𝑥 + 𝑏) tan(𝑎𝑥 + 𝑏) d𝑥 =  
1

𝑎
sec(𝑎𝑥 + 𝑏) +  𝑐 

∫ cosec(𝑎𝑥 + 𝑏) cot(𝑎𝑥 + 𝑏) 𝑑𝑥 =  −
1

𝑎
cosec(𝑎𝑥 + 𝑏) +  𝑐 

∫ cose𝑐2(𝑎𝑥 + 𝑏) 𝑑𝑥 =  −
1

𝑎
cot(𝑎𝑥 + 𝑏) +  𝑐 

∫
1

𝑥2 + 𝑎2
 𝑑𝑥 =  

1

𝑎
tan−1

𝑥

𝑎
+  𝑐 

∫
1

√𝑎2 − 𝑥2
 𝑑𝑥 =  sin−1

𝑥

𝑎
+  𝑐;    |𝑥| < 𝑎 

∫ 𝑒𝑎𝑥+𝑏 𝑑𝑥 =  
1

𝑎
 𝑒𝑎𝑥+𝑏 + 𝑐 

 

Rules for indefinite integration 

Integration has many different rules and methods but for this lecture we will consider; 

 

1. ∫ 𝑎 𝑓(𝑥) d𝑥 = 𝑎 ∫ 𝑓(𝑥) d𝑥 , where 𝑎 is a constant. 

 

2. ∫{𝑓(𝑥) ± 𝑔(𝑥)} d𝑥 =  ∫ 𝑓(𝑥) d𝑥 ±  ∫ 𝑔(𝑥) d𝑥 
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Important techniques 

Trigonometric substitutions 

Case I  The integrand contains, √𝑎2 − 𝑥2   substitute 𝑥 =  𝑎 sin  

Case II  The integrand contains,√𝑎2 + 𝑥2, or 
𝑑𝑥

𝑎2+𝑥2
  substitute 𝑥 =  𝑎 tan  

Case III  The integrand contains, √𝑥2 − 𝑎2   substitute 𝑥 =  𝑎 sec  

 

Integration of quotients 

There are three cases to consider where functions appear in fractional form and the way in which we carry 

out the integration will depend on the form of the integrand. 

Case I   ∫
𝑓′(𝑥)

𝑓(𝑥)
d𝑥      Solve by direct integration 

Case II   ∫
𝑢′(𝑥)

𝑓(𝑢(𝑥))
d𝑥      Solve by changing the variable 

Case III   ∫
𝑓(𝑥)

𝑔(𝑥)
d𝑥      Solve by partial fractions 

 

Integration by parts 

Integration by parts is a method that can be used to integrate certain products of functions. The formula 

for integration by parts is, 

∫ 𝑢
d𝑣

d𝑥
= 𝑢𝑣 − ∫ 𝑣

d𝑢

d𝑥
d𝑥 

where 𝑢 and 𝑣 are both functions of 𝑥. It is usually written in a more compact form as, 

∫ 𝑢 d𝑣 =  𝑢𝑣 − ∫ 𝑣 d𝑢 

 

The fundamental theorem of calculus (definite integration) 

∫ 𝑓(𝑥) 𝑑𝑥 =  [𝐹(𝑥)]𝑎
𝑏 = 𝐹(𝑏) − 𝐹(𝑎)

𝑏

𝑎

 

In the case of integration by parts 

∫ 𝑢 d𝑣 =  [𝑢𝑣]𝑞
𝑝 − 

𝑝

𝑞

∫ 𝑣 d𝑢
𝑝

𝑞

 

 


