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Polynomial or power?

f(x) = xp

with p 6= −1.

Apply reverse power rule:∫
xp du =

1

p+ 1
xp+1

Can it be written
as the product

of a function and
its derivative?

Write it in
the form of∫

udu

Is it a product of
two functions, one
of which has an
easy derivative?

Let the function which has
an easy derivative be u
and write the integral as:∫

udv = uv −
∫
v du

Does the inte-
gral consist of a
product of trigon-
metric functions?

Try out these cases

It is in the form of∫
sinn xdx ,

∫
cosn xdx

It is in the form of∫
sinn x cosm xdx

Apply the double angle formulas:

sinx cosx =
1

2
sin(2x)

sin2 x =
1

2
− 1

2
cos 2x

cos2 x =
1

2
+

1

2
cos 2x

Apply the identity

sin2 x+ cos2 x = 1

Apply the reduction formula:∫
sinn dx = − 1

n
sinn−1 x cosx+

n− 1

n

∫
sinn−2 xdx∫

cosn dx = +
1

n
cosn−1 x sinx+

n− 1

n

∫
cosn−2 xdx

It is in the form of∫
sin(mx) cos(nx) dx∫
sin(mx) sin(nx) dx∫
cos(mx) cos(nx) dx

Apply the following identities:

sinA sinB =
1

2
[cos(A−B)− cos(A+B)]

cosA cosB =
1

2
[cos(A−B) + cos(A+B)]

sinA cosB =
1

2
[sin(A−B) + sin(A+B)]

It is in the form of∫
tann xdx∫
cotn xdx∫
secn xdx∫
cscn xdx

Apply the following identities:

tan2 x = sec2 x− 1

cot2 x = csc2 x− 1

(tanx)′ = sec2 x

Is the integral a ra-
tional function with
any of the following:√

a2 − x2√
a2 + x2√
x2 − a2

Apply the following substitutions:√
a2 − x2 =⇒ x = a sinu,

√
a2 − x2 = a cosu√

a2 + x2 =⇒ x = a tanu,
√
a2 + x2 = a secu√

x2 − a2 =⇒ x = a secu,
√
x2 − a2 = a tanu

Is the integral an im-
proper rational function?

Perform long divi-
sion to simplify it

to a proper fraction.

Is the integral a proper
rational function?

Attempt to use par-
tial fractions. Look
at the denominator.

Irreducible
quadratic factors:

x2 + px+ q

Use real numbers?

Factor using complex numbers, and apply the identity

ln(a+ ib) = ln
√
a2 + b2 + i arctan

(
b

a

)

Partial fraction decon-
volution in the form of:

Ax+B

x2 + px+ 8

Repeated lin-
ear Factors:

(x+ α)k

Partial fraction deconvolution in the form of:

A

(x+ α)
+

B

(x+ α)2
+

C

(x+ α)3
+ · · ·+ K

(x+ α)k

Distinct lin-
ear Factors:

x+ α

Partial fraction decon-
volution in the form of:

A

x+ α

Repeated irreducible
quadratic factors:

(x2 + px+ q)k

Partial fraction deconvolution in the form of:

A1x+B1

(x2 + px+ q)
+

A1x+B1

(x2 + px+ q)2
+

A1x+B1

(x2 + px+ q)3
+· · ·+ Akx+Bk

(x2 + px+ q)k

Is the integral a com-
plicated trig function?

Apply the Weierstrass substitutions:

t = tan
x

2

sinx =
2t

1 + t2

cosx =
1− t2

1 + t2

dx =
2

1 + t2
dt

You’re fucked.
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