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A P P E N D I X

F Integrals

A small collection of useful integrals is listed below. You may already be accustomed to using Maple 
or Mathematica to do integrals, which is not too different than looking up an integral in this table. But 
be careful to not become too reliant on the computer. For example, if the computer tells you the answer 
is zero, then maybe that should have been obvious from examining the symmetry of the integrand.

  Lsin mx sin  nx dx =
 sin 1m - n2x

2 1m - n2 -
 sin 1m + n2x

2 1m + n2 , 1m2 ! n22 (F.1)

  Lcos mx cos nx dx =
sin 1m - n2x

2 1m - n2 +
sin 1m + n2x

2 1m + n2 , 1m2 ! n22 (F.2)

  Lsin mx cos nx dx =  -  
cos 1m - n2x

2 1m - n2 -
cos 1m + n2x

2 1m + n2 , 1m2 ! n22 (F.3)

  Lsin2 ax dx =
1
2

  x - 1
2a

  sin ax cos ax (F.4)

  Lcos2 ax dx =
1
2

 x + 1
2a

  sin ax cos ax (F.5)

  Lsin ax cos ax dx =
1
2a

  sin2 ax (F.6)

 Lsin ax cosm ax dx =  -  
cos 

m +  1 ax1m + 12a
 (F.7)

 Lsinm ax cos ax dx =
sinm + 1 ax1m + 12a

 (F.8)

 Lx sin ax dx =
1

a2   sin ax - x
a

  cos ax (F.9)

 Lx cos ax dx =
1

a2   cos ax + x
a

  sin ax (F.10)

 Lx2 sin ax dx =
2x

a2   sin ax - a2x 

2 - 2
a3   cos ax (F.11)
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 Lx2 cos ax  dx =
2x

a2 cos ax + a2x 

2 - 2
a3  sin ax (F.12)

 Lx sin2 ax  dx =
x 

2

4
- x

4a
 sin 2ax - 1

8a2 cos 2ax (F.13)

 Lx cos2  ax dx =
x 

2

4
+ x

4a
 sin 2ax + 1

8a2 cos 2 ax (F.14)

 Lx2 sin2 ax dx =
x3

6
- a x2

4a
- 1

8a3 bsin 2 ax - x

4a2 cos 2 ax (F.15)

 Lx2 cos2 ax dx =
x3

6
+ a x2

4a
- 1

8a3 bsin 2 ax + x

4a2 cos 2 ax (F.16)

 Lxe-x dx =  -xe-  x - e-  xa  (F.17)

 Lx 

2e- x dx =  -x 

2e- x - 2xe- x - 2e- x (F.18)

 Lx3e-x dx = -x 

3e-x - 3x 

2e-x - 6xe-x - 6e-x (F.19)

 Lx4e-x dx = -x4e-x - 4x 

3e-x - 12x 

2e-x - 24xe-x - 24e-x (F.20)

 L
!

0
x 

ne-ax  d x =
n!

an +1 (F.21)

 L
!

0
e-a2

 x 

2 d x =
1
2a
1p (F.22)

 L
!

- !

e-a2x2+bx  dx =
1p

a
 eb2>4a2

 (F.23)

 L
!

0
xe-  x 

2  dx =
1
2

 (F.24)

 L
!

0
x 

2e-x 

2  dx =
1p

4
  (F.25)

 L
!

0
x 

2ne-x 

2
 dx = 1p 

12n2!

n!
  

1

22 n +1 (F.26)

 L
!

0
x 

2n + 1e-x 

2
 dx =

n!
2

 (F.27)


