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Integrating sec 𝜃 and cosec 𝜃  requires the use of the t-results (t = tan 
𝜃

2
) and trigonometric 

identities. 

We have cos 𝜃 = 
1−𝑡2

1+𝑡2 ,  sin 𝜃 = 
2𝑡

1+𝑡2   and  d𝜃 = 
2 ⅆ𝑡

1+𝑡2 

1) Integrating Sec 𝜽  

                             ∫ sec 𝜃 ⅆ𝜃 = ∫
1

cos 𝜃  
ⅆ𝜃 = ∫

2

1−𝑡2 ⅆ𝑡 

              Using partial fractions we have  

                        ∫
2

1−𝑡2 ⅆ𝑡 =  ∫ (
1

1+𝑡
+

1

1−𝑡
) ⅆ𝑡 = ln |

1+𝑡

1−𝑡
| + C 

We can replace t with tan 
𝜃

2
 as one solution and also use the addition compound formula  

for tan(A + B) with A =  
𝜋

4
  and B =   

𝜃

2
: 

ln |
1+𝑡

1−𝑡
| = ln |

1 + tan 
𝜃

2
 

1 − tan 
𝜃

2
 
| = ln |tan (

𝜋

4
+

𝜃

2
)| 

Alternatively, we can multiply both numerator and denominator of  
1+ 𝑡

1− 𝑡
   with 1 + t    

1 + 𝑡

1 − 𝑡
×

1 + 𝑡

1 + 𝑡
=

1 + 𝑡2 + 2𝑡

1 − 𝑡2 =
1 + 𝑡2

1 − 𝑡2 +
2𝑡

1 − 𝑡2 = sec 𝜃 + tan 𝜃 

Hence we have another, probably more useful, solution: 

ln |
1 + 𝑡

1 − 𝑡
| = ln|sec 𝜃 +  tan 𝜃| 

To summarise, 

∫ 𝐬𝐞𝐜 𝜽 ⅆ𝜽 = 𝐥𝐧 |
𝟏 +  𝐭𝐚𝐧 

𝜽
𝟐 

𝟏 −  𝐭𝐚𝐧 
𝜽
𝟐 

| = 𝐥𝐧 |𝐭𝐚𝐧 (
𝝅

𝟒
+

𝜽

𝟐
)| = 𝐥𝐧|𝐬𝐞𝐜 𝜽 +  𝐭𝐚𝐧 𝜽| + 𝑪 

2) Integrating cosec 𝜽 

                          ∫ cosec 𝜃 ⅆ𝜃 = ∫
1

sin 𝜃  
ⅆ𝜃 = ∫

1

𝑡
ⅆ𝑡 = ln|𝑡| = ln |tan (

𝜃

2
)|  + C 

 

To convert this back into functions with argument 𝜃 we use tan 𝜃 = 
2𝑡

1−𝑡2 and solve for t: 

(tan 𝜃)𝑡2 + 2𝑡 − tan 𝜃 = 0 

The solution is             𝑡  = 
−1+√1+tan2 θ  

tan 𝜃  
= − cot 𝜃 +

sec 𝜃

tan 𝜃
= cosec 𝜃 − cot 𝜃 

 

Hence we have another solution:          ∫ 𝐜𝐨𝐬𝐞𝐜 𝜽 ⅆ𝜽 =  𝐥𝐧|𝐜𝐨𝐬𝐞𝐜 𝜽 − 𝐜𝐨𝐭 𝜽| + 𝑪  


