
II. Products of ex, cos x and sin x

8.
∫

eax sin(bx) dx =
1

a2 + b2
eax[a sin(bx) − b cos(bx)] + C

9.
∫

eax cos(bx) dx =
1

a2 + b2
eax[a cos(bx) + b sin(bx)] + C

10.
∫

sin(ax) sin(bx) dx =
1

b2 − a2
[a cos(ax) sin(bx) − b sin(ax) cos(bx)] + C, a 6= b

11.
∫

cos(ax) cos(bx) dx =
1

b2 − a2
[b cos(ax) sin(bx) − a sin(ax) cos(bx)] + C, a 6= b

12.
∫

sin(ax) cos(bx) dx =
1

b2 − a2
[b sin(ax) sin(bx) + a cos(ax) cos(bx)] + C, a 6= b

III. Product of Polynomial p(x) with ln x, ex, cos x, sin x

13.
∫

xn lnx dx =
1

n + 1
xn+1 lnx − 1

(n + 1)2
xn+1 + C, n 6= −1

14.
∫

p(x)eax dx =
1
a
p(x)eax − 1

a

∫
p′(x)eax dx

=
1
a
p(x)eax − 1

a2
p′(x)eax +

1
a3

p′′(x)eax − · · ·
(+ − + − · · · ) signs alternate

15.
∫

p(x) sin(ax) dx = −1
a
p(x) cos(ax) +

1
a

∫
p′(x) cos(ax) dx

= −1
a
p(x) cos(ax) +

1
a2

p′(x) sin(ax) +
1
a3

p′′(x) cos(ax) − · · ·
(− + + −− + + · · · ) signs alternate in pairs after the first term

16.
∫

p(x)cos(ax) dx =
1
a
p(x) sin(ax) − 1

a

∫
p′(x) sin(ax) dx

=
1
a
p(x) sin(ax) +

1
a2

p′(x) cos(ax) − 1
a3

p′′(x) sin(ax) − · · ·
(+ + −− + + −− · · · ) signs alternate in pairs

IV. Integer Powers of sin x and cos x

17.
∫

sinn x dx = − 1
n

sinn−1 x cos x +
n − 1

n

∫
sinn−2 x dx, n positive

18.
∫

cosn x dx =
1
n

cosn−1 x sinx +
n − 1

n

∫
cosn−2 x dx, n positive

19.
∫

1
sinm x

dx = − 1
m − 1

cos x

sinm−1 x
+

m − 2
m − 1

∫
1

sinm−2 x
dx, m 6= 1, m positive

20.
∫

1
sinx

dx =
1
2

ln
∣∣∣∣ (cos x) − 1
(cos x) + 1

∣∣∣∣ + C

21.
∫

1
cosm x

dx =
1

m − 1
sinx

cosm−1 x
+

m − 2
m − 1

∫
1

cosm−2 x
dx, m 6= 1, m positive

22.
∫

1
cos x

dx =
1
2

ln
∣∣∣∣ (sinx) + 1
(sinx) − 1

∣∣∣∣ + C

23.
∫

sinm x cosn x dx: If m is odd, let w = cos x. If n is odd, let w = sinx. If both m and n are even and

positive, convert all to sinx or all to cos x (using sin2 x + cos2 x = 1), and use IV-17 or IV-18. If m and n
are even and one of them, is negative, convert to whichever function is in the denominator and use IV-19
or IV-21. If both m and n are even and negative, the substitution w = cos x converts the integral into a
rational function which can be integrated by the method of partial fractions.


