
Table of Elementary Indefinite Integrals 1

GENERAL FORMULAS

Let f = f(x), g = g(x) be functions of x, and α, β be constants.

1.

∫
[αf + βg] dx = α

∫
f dx+ β

∫
g dx

2.

∫
f(x) dx =

∫
f [g(u)]g′(u) du

3.

∫
f ′g dx = fg −

∫
fg′ dx

4.

∫
f ′

f
dx = ln |f |+ C

5.

∫
f ′g + g′f dx = fg + C

6.

∫
f ′g − g′f

g2
dx =

f

g
+ C

7.

∫
f ′g − g′f

fg
dx = ln

∣∣∣∣fg
∣∣∣∣+ C

8.

∫
f ′g − g′f

f2 + g2
dx = tan−1 f

g
+ C

9.

∫
f ′g − g′f

f2 − g2
dx =

1

2
ln

∣∣∣∣f − g

f + g

∣∣∣∣+ C

Let f(ax+ b) be a function composition of ax+ b, then∫
f(ax+ b) dx =

1

a
F (ax+ b) + C,

where F ′ = f .

1.

∫
(ax+ b)n dx =

(ax+ b)n+1

a(n+ 1)
+ C

2.

∫
1

(ax+ b)n
dx =

−1

a(n− 1)
· 1

(ax+ b)n−1
+ C

Inverse Function. For an invertible function f(x),∫
f−1(x) dx = xf−1(x)− F (f−1(x)) + C,

where F ′ = f .

ALGEBRAIC FUNCTIONS

Integrals Involving Powers.

1.

∫
xn dx =

xn+1

n+ 1
+ C, [n ̸= −1]

2.

∫
1

x
dx = ln |x|+ C

3.

∫
1

x2
dx = − 1

x
+ C

4.

∫
1

xn
dx =

−1

(n− 1)xn−1
+ C, [n ̸= 1]

5.

∫
n
√
x dx =

n

n+ 1
· x n

√
x+ C, [n ̸= −1]

6.

∫
1

n
√
x

dx =
n

n− 1
· x

n
√
x
+ C, [n ̸= 1]

Integrals of Standard Rational Functions.

1.

∫
1

x2 + a2
dx =

1

a
tan−1 x

a
+ C

2.

∫
x

x2 ± a2
dx =

1

2
ln |x2 ± a2|+ C

3.

∫
1

x2 − a2
dx =

1

2a
ln

∣∣∣∣x− a

x+ a

∣∣∣∣+ C

4.

∫
1

a2 − x2
dx =

1

2a
ln

∣∣∣∣x+ a

x− a

∣∣∣∣+ C

5.

∫
1

(x− a)(x− b)
dx =

1

a− b
ln

∣∣∣∣x− a

x− b

∣∣∣∣+
C

6.

∫
x2

x2 + a2
dx = x− a tan−1

(x
a

)
+ C

7.

∫
x2

x2 − a2
dx =

a

2
ln

∣∣∣∣x− a

x+ a

∣∣∣∣+ x+ C

Integrals Involving Standard Roots.

1.

∫ √
x2 ± a2 dx =

1

2
x
√

x2 ± a2 ± a2

2
ln

∣∣∣x+
√

x2 ± a2

∣∣∣+ C

2.

∫ √
a2 − x2 dx =

1

2
x
√

a2 − x2 +
a2

2
tan−1 x√

a2 − x2
+ C

3.

∫
x
√

x2 ± a2 dx =
1

3
(x2 ± a2)3/2 + C

4.

∫
x
√

a2 − x2 dx = −1

3
(a2 − x2)3/2 + C

5.

∫
1√

x2 ± a2
dx = ln

∣∣∣x+
√

x2 ± a2

∣∣∣+ C

6.

∫
1√

a2 − x2
dx = sin−1 x

a
+ C

7.

∫
x√

x2 ± a2
dx =

√
x2 ± a2 + C

8.

∫
x√

a2 − x2
dx = −

√
a2 − x2 + C

9.

∫
x2

√
x2 ± a2

dx =
1

2
x
√

x2 ± a2 ∓ a2

2
ln

∣∣∣x+
√

x2 ± a2

∣∣∣+ C

10.

∫
1√

(x− a)(x− b)
dx = ln

∣∣∣∣x− a+ b

2

∣∣∣∣+√
(x− a)(x− b) + C

11.

∫ √
x

a− x
dx = −

√
x(a− x)− a tan−1

√
x(a− x)

x− a
+ C

12.

∫ √
x

a+ x
dx =

√
x(a+ x)− a ln(

√
x+

√
x+ a) + C

13.

∫
1√

2ax− x2
dx = cos−1

(a− x

a

)
+ C

14.

∫
x√

2ax− x2
dx = a cos−1

(a− x

a

)
−

√
2ax− x2 + C

15.

∫
x2

√
2ax− x2

dx =
3a2

2
cos−1

(a− x

a

)
− x+ 3a

2

√
2ax− x2 + C

16.

∫
1

x
√
2ax− x2

dx = −
√
2ax− x2

ax
+ C

Integrals Involving
√
ax+ b. Let R = ax+ b.

1.

∫ √
R dx =

2

3a
R3/2 + C

2.

∫
x
√
R dx =

2

15a2
(3a2x2 + abx− 2b2)

√
R+ C

3.

∫ √
xR dx =

1

4a3/2

[
(2ax+ b)

√
axR− b2 ln

∣∣∣a√x+
√
aR

∣∣∣]+ C

4.

∫ √
x3R dx =

[
b

12a
− b2

8a2x
+

x

3

]√
x3R+

b3

8a5/2
ln

∣∣∣a√x+
√
aR

∣∣∣+ C

5.

∫
1√
R

dx =
2R

a
+ C

Integrals Involving Power of 3/2.

1.

∫
(a2 − x2)3/2 dx = −x

8
(2x2 − 5a2)

√
a2 − x2 +

3a4

8
sin−1 x

a
+ C

2.

∫
1

(x2 ± a2)3/2
dx = ± 1

a2
· x√

x2 + a2
+ C

3.

∫
1

(a2 − x2)3/2
dx =

x

a2
√
a2 − x2

+ C

4.

∫
x

(x2 ± a2)3/2
dx = − 1√

x2 ± a2
+ C

TRIGONOMETRIC FUNCTIONS

First Degree.

1.

∫
sinx dx = − cosx+ C

2.

∫
cosx dx = sinx+ C

3.

∫
tanx dx = ln | secx|+ C

4.

∫
cotx dx = ln | sinx|+ C

5.

∫
cscx dx = ln | cscx− cotx|+ C = ln

∣∣∣tan x

2

∣∣∣+ C

6.

∫
secx dx = ln | secx+ tanx|+ C = ln

∣∣∣tan(x
2
+

π

4

)∣∣∣+ C

Second Degree.

1.

∫
sin2 x dx =

x

2
− 1

2
sinx cosx+ C

2.

∫
cos2 x dx =

x

2
+

1

2
sinx cosx+ C

3.

∫
tan2 x dx = tanx− x+ C

4.

∫
cot2 x = − cotx− x+ C

5.

∫
csc2 x dx = − cotx+ C

6.

∫
sec2 x dx = tanx+ C

Third Degree.

1.

∫
sin3 x dx = −1

3
(2 + sin2 x) cosx+ C

2.

∫
cos3 x dx =

1

3
(2 + sin2 x) cosx+ C

3.

∫
tan3 x dx =

1

2
tan2 x+ ln | cosx|+ C

4.

∫
csc3 x dx = −1

2
cscx cotx+

1

2
ln | cscx− cotx|+ C

5.

∫
sec3 x dx =

1

2
secx tanx+

1

2
ln | secx+ tanx|+ C

6.

∫
cot3 x dx = −1

2
cot2 x− ln | sinx|+ C

Recurrence Formula for n-th Degree

1.

∫
sinn x dx = − sinn−1 x cosx

n
+

n− 1

n

∫
sinn−2 x dx

2.

∫
cosn x dx =

cosn−1 x sinx

n
+

n− 1

n

∫
cosn−2 x dx

3.

∫
secn x dx =

secn−2 x tanx

n− 1
+

n− 2

n− 1

∫
secn−2 x dx

4.

∫
cscn x dx = −cscn−2 x cotx

n− 1
+

n− 2

n− 1

∫
cscn−2 x dx

5.

∫
tann x dx =

tann−1 x

n− 1
+

∫
tann−2 x dx

6.

∫
cotn x dx = −cotn−1 x

n− 1
−

∫
cotn−2 x dx

1This note was written by Don D. Le.

https://www.ddonle.com/


Combination Integrals.

1.

∫
secx tanx dx = secx+ C

2.

∫
cscx cotx dx = − cscx+ C

3.

∫
secn x tanx dx =

1

n
secn x+ C

4.

∫
cscn x cotx dx = − 1

n
cscn x+ C

Product of Trigonometric Functions and Power Functions.

1.

∫
x sinx dx = −x cosx+ sinx+ C

2.

∫
x cosx dx = cosx+ x sinx+ C

3.

∫
x2 sinx dx = (2−x2) cosx+2x sinx+C

4.

∫
x2 cosx dx = 2x cosx+(x2−2) sinx+C

INVERSE TRIGONOMETRIC FUNCTIONS

1.

∫
sin−1 x dx = x sin−1 x+

√
1− x2 + C, |x| ≤ 1

2.

∫
cos−1 x dx = x cos−1 x−

√
1− x2 + C, |x| ≤ 1

3.

∫
tan−1 x dx = x tan−1 x− 1

2
ln |1 + x2|+ C

4.

∫
cot−1 x dx = x cot−1 x− 1

2
ln |1 + x2|+ C

5.

∫
csc−1 x dx = x csc−1 x+ ln

∣∣∣x(1 +√
1− x−2)

∣∣∣+ C, |x| ≥ 1

6.

∫
sec−1 x dx = x sec−1 x+ ln

∣∣∣x(1 +√
1− x−2)

∣∣∣+ C. |x| ≥ 1

EXPONENTIAL FUNCTIONS

Basic Formulas

1.

∫
ex dx = ex + C

2.

∫
ax dx =

ax

ln a
+ C

3.

∫
f ′ef dx = ef + C

4.

∫
ex[f + f ′] dx = fex + C

5.

∫
1

1 + ex
dx = ln

(
ex

1 + ex

)
+ C

6.

∫
1

a+ bemx
dx =

mx− ln(a+ bemx)

am
+C

7.

∫
emx

a+ bemx
dx =

ln(a+ bemx)

mb
+ C

Exponential Function with Polynomials.

1.

∫
xeax dx = eax

(
x

a
− 1

a2

)
+ C

2.

∫
x2eax dx = eax

(
x2

a
− 2x

a2
+

2

a3

)
+ C

3.

∫
Pm(x)eax dx =

eax

a

m∑
k=0

(−1)k
P (k)(x)

ak
+ C,

where Pm(x) is a polynomial of degree m and P (k)(x) is the kth derivative of Pm(x).

Exponential Functions with Trigonometric Functions

1.

∫
eax sin bx dx =

eax

a2 + b2
(a sin bx− b cos bx) + C

2.

∫
eax cos bx dx =

eax

a2 + b2
(a cos bx+ b sin bx) + C

3.

∫
eax sin2 bx dx =

eax

a(a2 + 4b2)
(a2 sin2 bx− ab sin(2bx) + 2b2) + C

4.

∫
eax cos2 bx dx =

eax

a(a2 + 4b2)
(a2 cos2 bx− ab sin(2bx) + 2b2) + C

LOGARITHM FUNCTION

Integrals Involving lnm(ax).

1.

∫
lnx dx = x lnx− x+ C 2.

∫
loga x dx =

x lnx− x

ln a
+ C

3.

∫
ln2(ax) dx = x ln2(ax)− 2x ln(ax) + 2x+ C

4.

∫
ln3(ax) dx = x ln3(ax)− 3x ln2(ax) + 6x ln(ax)− 6x+ C

5.

∫
lnm(ax) dx =

x

m+ 1

m∑
k=0

(−1)k
(m+ 1)!

(m− k)!
lnm−k(ax) + C

Integrals Involving ln(ax) and Powers of x. [n,m > 0]

1.

∫
x ln(ax) dx =

x2

2
ln(ax)− x2

4
+ C

2.

∫
x2 ln(ax) dx =

x3

3
ln(ax)− x3

9
+ C

3.

∫
xn ln(ax) dx = xn+1

[
ln(ax)

n+ 1
− 1

(n+ 1)2

]
+ C

4.

∫
xn ln2(ax) dx = xn+1

[
ln2(ax)

n+ 1
− 2 ln(ax)

(n+ 1)2
+

2

(n+ 1)3

]
+ C

5.

∫
xn lnm(ax) dx =

xn+1

m+ 1

m∑
k=0

(m+ 1)!

(m− k)!
· ln

m−k(ax)

(n+ 1)k+1
+ C

Integrals Involving lnm(ax)/xn.

1.

∫
ln(ax)

x
dx =

1

2
[ln(ax)]2 + C

2.

∫
ln(ax)

x2
dx = − 1

x
[ln(ax) + 1] + C

3.

∫
lnn(ax)

x
dx =

lnn+1(ax)

n+ 1
+ C

4.

∫
lnn(ax)

xm
dx =

−1

(n+ 1)xm−1

n∑
k=0

(n+ 1)! lnn−k(ax)

(n− k)!(m− 1)k+1
+ C [m > 1]

Integrals Involving 1/[x lnm(ax)] [m > 1]

1.

∫
dx

x ln(ax)
= ln | ln(ax)|+ C 2.

∫
dx

x lnm(ax)
=

−1

(m− 1) lnm−1(ax)
+ C

Integrals Involving ln(x2 ± a2).

1.

∫
ln(x2 + a2) dx = x ln(x2 + a2) + 2a tan−1

(x
a

)
− 2x+ C

2.

∫
ln |x2 − a2| dx = x ln(x2 − a2) + a ln

∣∣∣∣x+ a

x− a

∣∣∣∣− 2x+ C

3.

∫
x ln(x2 + a2) dx =

1

2

[
(x2 + a2) ln(x2 + a2)− x2]+ C

4.

∫
x ln |x2 − a2| dx =

1

2

[
(x2 − a2) ln |x2 − a2| − x2]+ C

HYPERBOLIC FUNCTIONS
First Degree.

1.

∫
sinhx dx = − coshx+ C

2.

∫
coshx dx = sinhx+ C

3.

∫
tanhx dx = ln(coshx) + C

4.

∫
cothx dx = ln | sinhx|+ C

5.

∫
cschx dx = ln

∣∣∣tanh(x
2

)∣∣∣+ C

6.

∫
sechx dx = tan−1(sinhx) + C

Second Degree of sech and csch.

1.

∫
sech2 x dx = tanhx+ C 2.

∫
csch2 x dx = − cothx+ C

Combination Integrals.

1.

∫
sechx tanhx dx = − sechx+ C 2.

∫
cschx cothx dx = − cschx+ C

3.

∫
sinh ax cosh ax dx =

1

4a
[sinh 2ax− 2ax] + C

4.

∫
sinh ax cosh bx =

1

a2 − b2
[a cosh ax sinh bx− b cosh bx sinh ax] + C

Hyperbolic Functions with Trigonometric Functions.

1.

∫
cos ax cosh bx dx =

1

a2 + b2
[a sin ax cosh bx+ b cos ax sinh bx] + C

2.

∫
cos ax sinh bx dx =

1

a2 + b2
[a sin ax sinh bx+ b cos ax cosh bx] + C

3.

∫
sin ax cosh bx dx =

−1

a2 + b2
[a cos ax cosh bx− b sin ax sinh bx] + C

4.

∫
sin ax sinh bx dx =

−1

a2 + b2
[a cos ax sinh bx− b cosh bx sin ax] + C

5.

∫
sinh ax cosh bx dx =


1

b2 − a2
[b cosh bx sinh ax− a cosh ax sinh bx] + C, a ̸= b

1

4a
[sinh(2ax)− 2ax] + C, a = b

Hyperbolic Functions with Exponential Functions.

1.

∫
eax sinh bx dx =


eax

a2 − b2
[a sinh bx− b cosh bx] + C, a ̸= b

1

4a
e2ax − x

2
+ C, a = b

2.

∫
eax cosh bx dx =


eax

a2 − b2
[a cosh bx− b sinh bx] + C, a ̸= b

1

4a
e2ax +

x

2
+ C, a = b

INVERSE HYPERBOLIC FUNCTIONS

1.

∫
sinh−1 x dx = x sinh−1 x−

√
x2 + 1 + C

2.

∫
cosh−1 x dx = x cosh−1 x−

√
x2 + 1 + C

3.

∫
tanh−1 x dx = x tanh−1 x+

1

2
ln(1− x2) + C, |x| < 1

4.

∫
coth−1 x dx = x coth−1 x+

1

2
ln(x2 − 1) + C, |x| > 1

5.

∫
csch−1 x dx = x csch−1 x+ | sinh−1 x|+ C, x ̸= 0

6.

∫
sech−1 x dx = x sech−1 x+ sin−1 x+ C, 0 < x ≤ 1


