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STEP/Integration Q9 (21/6/23) 

 

∫
1

1+𝑐𝑜𝑠𝑥
 𝑑𝑥  
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Solution 

∫
1

1+𝑐𝑜𝑠𝑥
 𝑑𝑥 = ∫

1−𝑐𝑜𝑠𝑥

1−𝑐𝑜𝑠2𝑥
 𝑑𝑥 = ∫

1−𝑐𝑜𝑠𝑥

𝑠𝑖𝑛2𝑥
 𝑑𝑥  

= ∫ 𝑐𝑜𝑠𝑒𝑐2𝑥 𝑑𝑥 − ∫
𝑐𝑜𝑠𝑥

𝑠𝑖𝑛2𝑥
 𝑑𝑥  

 

Now, as 
𝑑

𝑑𝑥
𝑡𝑎𝑛𝑥 = 𝑠𝑒𝑐2𝑥, we can expect 

𝑑

𝑑𝑥
𝑐𝑜𝑡𝑥 = 𝑎. 𝑐𝑜𝑠𝑒𝑐2𝑥, 

where 𝑎 = 1 or −1. 

To investigate this, 
𝑑

𝑑𝑥
 (𝑡𝑎𝑛𝑥)−1 = −(𝑡𝑎𝑛𝑥)−2𝑠𝑒𝑐2𝑥 = − 𝑐𝑜𝑠𝑒𝑐2𝑥 

For the 2nd integral, as the integral of the numerator 𝑐𝑜𝑠𝑥 features 

simply in the rest of the integrand (ie 
1

𝑠𝑖𝑛2𝑥
 can be written as 

1

𝑢2 , 

where 𝑢 = 𝑠𝑖𝑛𝑥, and 
1

𝑢2 can easily be integrated), 𝑢 = 𝑠𝑖𝑛𝑥 leads 

to ∫
𝑐𝑜𝑠𝑥

𝑠𝑖𝑛2𝑥
 𝑑𝑥 = −

1

𝑠𝑖𝑛𝑥
= −𝑐𝑜𝑠𝑒𝑐𝑥 

So ∫
1

1+𝑐𝑜𝑠𝑥
 𝑑𝑥 = −𝑐𝑜𝑡𝑥 + 𝑐𝑜𝑠𝑒𝑐𝑥 + 𝑐 

 

 

 


