
Chapter 7:  

Techniques of Integration

Section 7.2:  

Trigonometric Integrals



What we will go over in this section…

׬  .1 𝑠𝑖𝑛𝑚𝑥 𝑐𝑜𝑠𝑛𝑥 𝑑𝑥

׬  .2 𝑡𝑎𝑛𝑚𝑥 𝑠𝑒𝑐𝑛𝑥 𝑑𝑥

׬ .3 sin𝑚𝑥 sin 𝑛𝑥 𝑑𝑥

׬ sin𝑚𝑥 cos 𝑛𝑥 𝑑𝑥

׬ cos𝑚𝑥 cos 𝑛𝑥 𝑑𝑥



First, some derivatives you’ll need to know…

sin 𝑥 ′ =

cos 𝑥 ′ =

tan 𝑥 ′ =

sec 𝑥 ′ =



Some Trig. Identities you need to know…

𝑠𝑖𝑛2𝑥 + 𝑐𝑜𝑠2𝑥 = 1

→ 𝑠𝑖𝑛2𝑥 = 1 − 𝑐𝑜𝑠2𝑥
→ 𝑐𝑜𝑠2𝑥 = 1 − 𝑠𝑖𝑛2𝑥

𝑡𝑎𝑛2𝑥 + 1 = 𝑠𝑒𝑐2𝑥

→ 𝑡𝑎𝑛2𝑥 = 𝑠𝑒𝑐2𝑥 − 1
→ 𝑠𝑒𝑐2𝑥 = 𝑡𝑎𝑛2𝑥 + 1

1 + 𝑐𝑜𝑡2𝑥 = 𝑐𝑠𝑐2𝑥

→ 𝑐𝑜𝑡2𝑥 = 𝑐𝑠𝑐2𝑥 − 1
→ 𝑐𝑠𝑐2𝑥 = 1 + 𝑐𝑜𝑡2𝑥



Some Trig. Identities you need to know…

sin(2𝑥) = 2 sin 𝑥 cos 𝑥

→ sin 𝑥 cos 𝑥 =
1

2
sin(2𝑥)



Some Trig. Identities you need to know…

cos 2𝑥 = 𝑐𝑜𝑠2𝑥 − 𝑠𝑖𝑛2𝑥

→ 𝑐𝑜𝑠2𝑥 =
1 + cos 2𝑥

2

cos 2𝑥 = 2𝑐𝑜𝑠2𝑥 − 1

→ 𝑠𝑖𝑛2𝑥 =
1 − cos 2𝑥

2

cos 2𝑥 = 1 − 2𝑠𝑖𝑛2𝑥



Some Integrals you need to know…

නsin 𝑥 𝑑𝑥 =

නcos 𝑥 𝑑𝑥 =



Q:  How would you do this integral?

න 𝑠𝑖𝑛4𝑥 + 3𝑠𝑖𝑛3𝑥 − sin 𝑥 − 3 cos 𝑥 𝑑𝑥



1. Integrals of the form  ׬ 𝑠𝑖𝑛𝑚𝑥 𝑐𝑜𝑠𝑛𝑥 𝑑𝑥

Ex 1:  Find  ׬ 𝑠𝑖𝑛4 𝑥 𝑐𝑜𝑠5 𝑥 𝑑𝑥

Similar Integrals:  

න 𝑠𝑖𝑛7 𝑥 𝑐𝑜𝑠2 𝑥 𝑑𝑥

න 𝑠𝑖𝑛3 𝑥 𝑐𝑜𝑠9 𝑥 𝑑𝑥



1. Integrals of the form  ׬ 𝑠𝑖𝑛𝑚𝑥 𝑐𝑜𝑠𝑛𝑥 𝑑𝑥

Ex 2:  Find  ׬ 𝑠𝑖𝑛2 𝑥 𝑐𝑜𝑠4 𝑥 𝑑𝑥



1. Integrals of the form  ׬ 𝑠𝑖𝑛𝑚𝑥 𝑐𝑜𝑠𝑛𝑥 𝑑𝑥



1. Integrals of the form  ׬ 𝑠𝑖𝑛𝑚𝑥 𝑐𝑜𝑠𝑛𝑥 𝑑𝑥



1. Integrals of the form  ׬ 𝑠𝑖𝑛𝑚𝑥 𝑐𝑜𝑠𝑛𝑥 𝑑𝑥



1. Integrals of the form  ׬ 𝑠𝑖𝑛𝑚𝑥 𝑐𝑜𝑠𝑛𝑥 𝑑𝑥

Examples from the book…



1. Integrals of the form  ׬ 𝑠𝑖𝑛𝑚𝑥 𝑐𝑜𝑠𝑛𝑥 𝑑𝑥

Examples from the book…



1. Integrals of the form  ׬ 𝑠𝑖𝑛𝑚𝑥 𝑐𝑜𝑠𝑛𝑥 𝑑𝑥

Examples from the book…



1. Integrals of the form  ׬ 𝑠𝑖𝑛𝑚𝑥 𝑐𝑜𝑠𝑛𝑥 𝑑𝑥

Examples from the book…



Some More Integrals you need to know…

නtan 𝑥 𝑑𝑥 =

නsec 𝑥 𝑑𝑥 =

***

***



Q:  How would you do these integrals?

න 5𝑡𝑎𝑛2𝑥 + tan 𝑥 + 1 𝑠𝑒𝑐2 𝑥 𝑑𝑥

න 𝑠𝑒𝑐5𝑥 + 𝑠𝑒𝑐3 𝑥 + sec 𝑥 𝑠𝑒𝑐 𝑥 tan 𝑥 𝑑𝑥



2. Integrals of the form  ׬ 𝑡𝑎𝑛𝑚𝑥 𝑠𝑒𝑐𝑛𝑥 𝑑𝑥

Ex 3:  Find  ׬ 𝑡𝑎𝑛8 𝑥 𝑠𝑒𝑐6 𝑥 𝑑𝑥



2. Integrals of the form  ׬ 𝑡𝑎𝑛𝑚𝑥 𝑠𝑒𝑐𝑛𝑥 𝑑𝑥

Ex 4:  Find  ׬ 𝑡𝑎𝑛5 𝑥 𝑠𝑒𝑐9 𝑥 𝑑𝑥

Note:  In the case of something like  

න 𝑡𝑎𝑛7 𝑥 𝑠𝑒𝑐6 𝑥 𝑑𝑥

You can do the integral 2 different ways



2. Integrals of the form  ׬ 𝑡𝑎𝑛𝑚𝑥 𝑠𝑒𝑐𝑛𝑥 𝑑𝑥



2. Integrals of the form  ׬ 𝑡𝑎𝑛𝑚𝑥 𝑠𝑒𝑐𝑛𝑥 𝑑𝑥



2. Integrals of the form  ׬ 𝑡𝑎𝑛𝑚𝑥 𝑠𝑒𝑐𝑛𝑥 𝑑𝑥

Examples from the book…



2. Integrals of the form  ׬ 𝑡𝑎𝑛𝑚𝑥 𝑠𝑒𝑐𝑛𝑥 𝑑𝑥

Examples from the book…



2. Integrals of the form  ׬ 𝑡𝑎𝑛𝑚𝑥 𝑠𝑒𝑐𝑛𝑥 𝑑𝑥

Ex 5 (book Ex. 7, pg. 483):  

Find  ׬ 𝑡𝑎𝑛3 𝑥 𝑑𝑥



2. Integrals of the form  ׬ 𝑡𝑎𝑛𝑚𝑥 𝑠𝑒𝑐𝑛𝑥 𝑑𝑥

Ex 6 (book Ex. 8, pg. 483):  

Find  ׬ 𝑠𝑒𝑐3 𝑥 𝑑𝑥



3. Integrals of the form  ׬ sin𝑚𝑥 sin 𝑛𝑥 𝑑𝑥 ,  

׬ sin𝑚𝑥 cos 𝑛𝑥 𝑑𝑥 ,  or  ׬ cos𝑚𝑥 cos 𝑛𝑥 𝑑𝑥



3. Integrals of the form  ׬ sin𝑚𝑥 sin 𝑛𝑥 𝑑𝑥 ,  

׬ sin𝑚𝑥 cos 𝑛𝑥 𝑑𝑥 ,  or  ׬ cos𝑚𝑥 cos 𝑛𝑥 𝑑𝑥

Ex 7:  Find  ׬ sin 8𝑥 cos 5𝑥 𝑑𝑥


