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Model answers:  Using Trigonometric 

Formulas in Integration 

 

These are the model answers for the worksheet that has questions on using trigonometric 

formulas in integration.  

 

 

You can see that in both integrals  dxx
2sin  and  dxx

2sin  the power is a positive and 

even number.  So to find these integrals you will need to use the double angle formulas. 

 

a.     cxxdxx  2sinsin 4
1

2
12

 

 

Making a direct substitution using the double angle formula AA 2cossin 2
1

2
12   with 

xA   you get: 

 

        dxxdxx 2cossin
2
1

2
12  

 

You can split this integral into two separate integrals: 

 

        dxxdxdxx 2cos2cos
2
1

2
1

2
1

2
1  

 

The first integral is found using the power rule (to remind yourself of how to use the 

power rule you can check the study guide: Integrating Using the Power Rule) and the 

second integral is the basic cosine integral (to remind yourself of how to integrate 

basic trigonometric functions you can check the study guide: Integrating Basic 

Functions).  Therefore: 

 

         cxxdxxdxdxx   2sin2cos2cos 4
1

2
1

2
1

2
1

2
1

2
1  

 
You can check your answer back by differentiation. 
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b.       cxxxdxx  4sin2sinsin 32
1

4
1

8
34

. 

 

Firstly, you can rewrite  x4sin  as   22sin x .  Now you can use the double angle 

formula on  x2sin  in a similar way to the previous question.  So, after expanding the 

brackets you get: 

 

              xxxxx 2cos2cos2cos2cossin 2

4
1

2
1

4
1

2
1

2
1

2
1

2
1

22   

 
You can see that the third term is a cosine squared term and so you can apply the 

double angle formula AA 2coscos
2

1

2

12   (now with xA 2 ) to get: 

 

        xxx 4cos4cos2cos
8
1

8
1

2
1

2
1

4
12

4
1   

 

And so, after using the two results above and adding the fractions, the integral can be 

written as: 

 

        dxxxdxx 4cos2cossin
8
1

2
1

8

34  

 
You can split this integral into three separate integrals: 

 

            dxxdxxdxdxxx 4cos2cos4cos2cos
8
1

2
1

8

3

8
1

2
1

8

3  

 
The first integral is found using the power rule (to remind yourself of how to use the 

power rule you can check the study guide: Integrating Using the Power Rule).  The 

second and third integrals are basic cosine integrals (to remind yourself of how to 

integrate basic trigonometric functions you can check the study guide: Integrating 

Basic Functions) and so: 

 

  
     

    cxxx

dxxdxxdxdxx



 

4sin2sin

4cos2cossin

32
1

4
1

8
3

8
1

2
1

8
34

 

 
You can check your answer back by differentiation. 

 

2.  

a.         cxxdxxx  6sin2sin2sin4sin 12
1

4
1  

 

This is a product of two sine functions so you use the following product formula: 

 

    BABABA  coscossinsin 2
1  with xA 4  and xB 2  

 

to help you with the integral.  The integrand becomes: 
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              xxxxxxxx 6cos2cos24cos24cos2sin4sin
2

1

2

1

2

1   

 
and the two resulting functions can be integrated using the basic integral of cosine (to 

remind yourself of how to integrate basic trigonometric functions you can check the 

study guide: Integrating Basic Functions): 

 

               cxxdxxdxxdxxx 6sin2sin6cos2cos2sin4sin 12
1

4
1

2
1

2
1  

 
You can check your answer back by differentiation. 
 

b.         cxxdxxx  17sin7sin5sin12sin 34
1

14
1   

 

This is a product of two sine functions so you use the following product formula: 

 

    BABABA  coscossinsin 2
1  with xA 12  and xB 5  

 

to help you with the integral.  The integrand becomes: 

 

              xxxxxxxx 17cos7cos512cos512cos5sin12sin
2

1

2

1

2

1   

 
and the two resulting functions can be integrated using the basic integral of cosine (to 

remind yourself of how to integrate basic trigonometric functions you can check the 

study guide: Integrating Basic Functions): 

 

               cxxdxxdxxdxxx 17sin7sin17cos7cos5sin12sin 34
1

14
1

2
1

2
1  

 
You can check your answer back by differentiation. 

 

c.         cxxdxxx  17sin7sin5cos12cos 34
1

14
1  

 

This is a product of two cosine functions so you use the following product formula: 

 

    BABABA  coscoscoscos 2
1  with xA 12  and xB 5  

 

to help you with the integral.  The integrand becomes: 

 

              xxxxxxxx 17cos7cos512cos512cos5cos12cos
2

1

2

1

2

1   

 
and the two resulting functions can be integrated using the basic integral of cosine (to 

remind yourself of how to integrate basic trigonometric functions you can check the 

study guide: Integrating Basic Functions): 
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       

    cxx

dxxdxxdxxx



 

17sin7sin

17cos7cos5cos12cos

34
1

14
1

2
1

2
1

 

 
You can check your answer back by differentiation. 

 

d.    dxxx cossin  

 

This is the product of a sine and a cosine function so you use the following product 

formula: 

 

    BABABA  sinsincossin 2
1  with xA   and xB   

 

to help you with the integral.  The integrand becomes: 

 

                xxxxxxxx 2sin2sin0sinsinsincossin
2

1

2

1

2

1

2

1   

 
and the resulting function can be integrated using the basic integral of sine (to remind 

yourself of how to integrate basic trigonometric functions you can check the study 

guide: Integrating Basic Functions): 

 

           cxdxxdxxx 2cos2sincossin
4

1

2

1  

 
You can check your answer back by differentiation. 

 

e.         cxxdxxx  2
5

5
1

2
1

2
3 sinsinsinsin  

 

This is a product of two sine functions so you use the following product formula: 

 

    BABABA  coscossinsin 2
1  with xA

2

3  and xB   

 

to help you with the integral.  The integrand becomes: 

 

              xxxxxxxx
2

5

2

1

2

1

2

1

2

3

2

3

2

1

2

3 coscoscoscossinsin   

 
and the two resulting functions can be integrated using the basic integral of cosine (to 

remind yourself of how to integrate basic trigonometric functions you can check the 

study guide: Integrating Basic Functions): 

 

               cxxdxxdxxdxxx 2
5

5
1

2
1

2
5

2
1

2
1

2
1

2
3 sinsincoscossinsin  

 
You can check your answer back by differentiation. 

 

https://portal.uea.ac.uk/documents/6207125/8199685/steps+into+calculus+integrating+basic+functions.pdf/f5bb592c-1ecc-41a1-bb48-5b0312a81198
https://portal.uea.ac.uk/documents/6207125/8199685/steps+into+calculus+integrating+basic+functions.pdf/f5bb592c-1ecc-41a1-bb48-5b0312a81198


f.         cxxdxxx  2
3

3
1

6
7

7
3

6
1

3
4 sinsincoscos  

 

This is a product of two cosine functions so you use the following product formula: 

 

    BABABA  coscoscoscos 2
1  with xA

3

4  and xB
6

1  

 

to help you with the integral.  The integrand becomes: 

 

              xxxxxxxx
2

3

2

1

6

7

2

1

6

1

3

4

6

1

3

4

2

1

6

1

3

4 coscoscoscoscoscos   

 
and the two resulting functions can be integrated using the basic integral of cosine (to 

remind yourself of how to integrate basic trigonometric functions you can check the 

study guide: Integrating Basic Functions): 

 

               cxxdxxdxxdxxx 2
3

3
1

6
7

7
3

2
3

2
1

6
7

2
1

6
1

3
4 sinsincoscoscoscos  

 
You can check your answer back by differentiation. 

 

g.         cxxdxxx  4
5

5
2

4
1

2
1

4
3 coscos2cossin  

 

This is the product of a sine and a cosine function so you use the following product 

formula: 

 

    BABABA  sinsincossin 2
1  with xA

4

3  and xB
2
1  

 

to help you with the integral.  The integrand becomes: 

 

              xxxxxxxx 4
5

2
1

4
1

2
1

2
1

4
3

2
1

4
3

2
1

2
1

4
3 sinsinsinsincossin   

 
and the resulting functions can be integrated using the basic integral of sine (to 

remind yourself of how to integrate basic trigonometric functions you can check the 

study guide: Integrating Basic Functions): 

 

                cxxdxxdxxdxxx 4
5

5
2

4
1

4
5

2
1

4
1

2
1

2
1

4
3 coscos2sinsincossin  

 
You can check your answer back by differentiation. 

 

h.         cxxdxxx  6
19

19
3

2
1

6
11

3
4 coscossincos  

 
 
This is the product of a sine function and a cosine function.  You can use the formula: 
 

    BABABA  sinsincossin 2
1  to help you with the integral. 
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Looking carefully at this product formula you see that A is associated with the sine 

function and B is associated with the cosine function.  So here xA
6
11  and xB

3
4  

meaning that the integrand can be rewritten as: 

 

              xxxxxxxx 6
19

2
1

2
1

2
1

3
4

6
11

3
4

6
11

2
1

6
11

3
4 sinsinsinsinsincos   

 
These two new sine functions can be integrated in turn using the basic sine integral 

(to remind yourself of how to integrate basic trigonometric functions you can check 

the study guide: Integrating Basic Functions): 

 

               cxxdxxdxxdxxx 6
19

19
3

2
1

6
19

2
1

2
1

2
1

6
11

3
4 coscossinsinsincos  

 
Again, using a trigonometric formula has transformed a seemingly difficult integral 

into two basic integrals.  You can check your answer back by differentiation. 

 

3. You can see that    xx 22 cossin  can be rewritten as     2cossin xx  using the laws of 

indices (to remind yourself of the laws of indices you can check the study guide: 

Laws of Indices).  Or, using double angle formulas you can rewrite them as 

           xxxx 2cos2cos2cos2cos
2
1

2
1

2
1

2
1

2
1

2
1

2
1

2
1  . 

 

You need to find the integral    dxxx 22 cossin .  From the above you can see that  

you could find the integral either using the product formula or the double angle 

formulas. 

 

First, using the product formula. 

 

        222 cossincossin xxxx   

 

And    xx cossin  is the product of a sine and a cosine function so you use the 

following product formula: 

 

    BABABA  sinsincossin 2
1  with xA   and xB   

 

to help you with the integral.  The integrand becomes: 

 

  

        

     

    

  

 x

x

x

xxxx

xxxx

2sin

2sin

2sin0sin

sinsin

cossincossin

2

4
1

2

2
1

2

2
1

2
1

2

2
1

222










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Looking at the resulting function you can apply the double angle formula 

AA 2cossin
2
1

2
12   (now with xA 2 ) to get: 

 

        xxx 4cos4cos2sin
8
1

8
1

2
1

2
1

4
12

4
1   

 

and the resulting functions can be integrated using the power rule (to remind yourself 

of how to use the power rule you can check the study guide: Integrating Using the 

Power Rule) and the basic integral of cosine (to remind yourself of how to integrate 

basic trigonometric functions you can check the study guide: Integrating Basic 

Functions) and so: 

 

  

        

 

 

  cxx

dxxdx

dxx

dxxxdxxx















4cos

4cos

2sin

cossincossin

32
1

8
1

8
1

8
1

2

4
1

222

 

 
You can check your answer back by differentiation. 

 

Now you can solve the integral using double angle formulas you can rewrite 

   xx 22 cossin  as      xx 2cos2cos
2
1

2
1

2
1

2
1  . So,  

 

         

     

 x

xxx

xxxx

2cos

2cos2cos2cos

2cos2coscossin

2

4
1

4
1

2

4
1

4
1

4
1

4
1

2
1

2
1

2
1

2
122







 

 
Looking at the resulting function you can apply the double angle formula 

AA 2coscos
2
1

2
12   (now with xA 2 ) to get: 

 

          xxxx 4cos4cos4cos2cos
8
1

8
1

8
1

8
1

4
1

2
1

2
1

4
1

4
12

4
1

4
1   

 

and the resulting functions can be integrated using the power rule (to remind yourself 

of how to use the power rule you can check the study guide: Integrating Using the 

Power Rule) and the basic integral of cosine (to remind yourself of how to integrate 

basic trigonometric functions you can check the study guide: Integrating Basic 

Functions) and so: 
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You can check your answer back by differentiation. 
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