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Three special cases where trigonometric substitutions can be utilized to 

evaluate an integral: 
 

Case #1 

 xdxx mn cossin  

(with n or m odd) 

a. If m is odd: make the substitution u= xsin . Then du= xdxcos . This uses one factor of 

xcos . The remaining even factors of xcos  can be converted to a function of xsin  by 

the identity: xx 22 sin1cos  . The integral then has the form: 
 

  duuuxdxxx knkn )1(cos)sin1(sin 22
 

 

b. If n is odd: make the substitution u= xcos . Then du= xdxsin . This uses one factor of 

xsin . The remaining even factors of xsin  can be converted to a function of xcos  by 

the identity: xx 22 cos1sin  . The integral then has the form: 
 

  duuuxdxxx kmkm )1(sin)cos1(cos 22
 

Case #2 

 xdxx mn cossin   

(with both n and m even) 
Use the following identities repeatedly until an integrand involving only 
constants and cosine terms is obtained. 

xx 2cos
2

1

2

1
sin2     and    xx 2cos

2

1

2

1
cos2   
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Case #3 

     ∫               

b. If n is even write xn 2sec 
as a function of xtan using the identity 

1tansec 22  xx . Then make the substitution u= xtan . The remaining factor 

x2sec becomes du. 

c. If m is odd write xm 2tan 
as a function of xsec using the identity 1sectan 22  xx . 

Make the substitution u= xsec  using one factor of xsec  and using the remaining 

factor of xtan  as du= xdxx tansec .  
d.  If n=0, write 



 








xdxdxxx

dxxxdxxxxdx

mm

mmm

222

2222

tan)(sectan                   

)1(sectan)(tantantan

 

Integrate the first integral and repeat above process for 
 xdxm 2tan  

e. In none of the above cases apply; try rewriting the integrand in terms of sines and 
cosines or use integration by parts. 

 
NOTE: For integrals involving powers of the cotangent and cosecant, follow the strategies of 

step 3 making use of the identity xx 22 cot1csc   
 
 
 

 
EXAMPLES: 

1. Evaluate:  xdxx 52 cossin  

 
Solution: 
 

  Since m is odd, let u= xsin . Then du= xdxcos .  

 

Write: 

 

 

C
xxx

C
uuu

duuuuduuuuduuu

dxxxxdxxxx

dxxxxxdxx















7

sin

5

sin2

3

sin
  

75

2

3
              

)2( )21()1( 

)(cos)sin1(sin )(cos)(cossin 

)(coscossincossin

753753

642422222

222222

4252

 

2. Evaluate:  xdx4cos  
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Solution: 

  Since m and n are both even (with n=0), replace  x4cos by  

2

2cos
2

1

2

1








 x  

Write: 

  
















 dx

x
xdxxxdx

4

2cos
2cos

2

1

4

1
2cos

2

1

2

1
cos

22

4
 

 

Replace x2cos2
 by 








 x4cos

2

1

2

1
 

 

   

  

C
xx

x

dxxdxxdxdx
xx

dxx
x

dxxx








































 

 

32

4sin

4

2sin

8

3

44cos
32

1
)2)(2(cos

4

1

8

3

8

4cos

2

2cos

8

3

4cos
8

1

8

1

2

2cos

4

1
4cos

2

1

2

1

4

1
2cos

2

1

4

1

 

3. Evaluate:  dx
x

x

sec

tan3

 

 
Solution: 

  Since m is odd, use the identity 1sectan 22  xx  

Write: 

  dxxxxxdxxxdx
x

x
tantansectansec

sec

tan 22
1

32
1

3






 
 

Replace x2
1

sec


 by xxsecsec 2
3

 
 

     

  dxxxxx

dxxxxxdxxxxx

sectan1secsec

sectantansectantansecsec

22
3

22
3

22
3

















 
Let u= xsec  and du= xdxxsectan  
 

 

 

 
C

x

x
C

x

x

CuuC
uu

duuuduuu











   






2
1

2
3

2
1

2
3

2
1

2
32

1
2

3

2
3

2
1

22
3

sec

2

3

sec2

sec

2

3

sec2

2
3

2

2
1

2
3

1

               

 
PRACTICE: 
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1.  xdxx 32 tancos  

2.  xdx2tan  

3.  xdxx 64 sectan  

4.  



d

sin

cos5

 

5. 


dx
x

xx

sin

2sincos
 

6.  xdxxsectan3
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ANSWERS 
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1. 
Cxx  coslncos

2

1 2

 
 

2. Cxx tan  
 

 

3. 
Cxxx  579 tan

5

1
tan

7

2
tan

9

1

 
 

4. 
C  2

9
2

5
2

1

sin
9

2
sin

5

4
sin2

 
 

 

5. 
Cxx  sin2sinln

 
 

6. 
Cxx  secsec

3

1 3

 

http://www.rit.edu/asc

