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5. Strategy For Integration

5.1. Basic Integration Formulas

1.

∫
dx

x
= ln |x| + C 2.

∫
xn dx =

1

n + 1
xn+1 + C n �= −1

3.

∫
ax dx =

1

ln a
ax + C 4.

∫
ex dx = ex + C

5.

∫
sin x dx = − cosx + C 6.

∫
cos x dx = sin x+ C

7.

∫
tan x dx = ln |sec x|+ C 8.

∫
cotx dx = ln |sin x|+ C

9.

∫
secx dx = ln |sec x+ tan x|+ C 10.

∫
csc x dx = ln |cscx − cotx|+ C.

11.

∫
sec x tan x dx = secx + C 12.

∫
csc x cotx dx = − csc x + C

13.

∫
sec2 x dx = tan x + C 14.

∫
csc2 x dx = − cotx+ C

15.

∫
dx√

a2 − x2
= sin

−1

(
x

a

)
+ C 16.

∫
dx√

x2 − a2
= ln

∣∣∣x +
√

x2 − a2
∣∣∣ + C

17.

∫
dx

a2 + x2
=

1

a
tan−1

(
x

a

)
+ C 18.

∫
dx

x2 − a2
=

1

2a
ln

∣∣∣∣x − a

x + a

∣∣∣∣ + C

19.

∫
dx√

x2 + a2
= ln

(
x +

√
x2 + a2

)
+ C 20.

∫
dx

x
√
x2 − a2

=
1

a
sec−1

(
x

a

)
+ C

21.

∫
cosh x dx = sinh x+ C 22.

∫
sinh x dx = cosh x + C.
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5.2. Advance Basic Integration Formulas

If the integrand is a function whose differential also occurs, apart from the constant factor.

1.

∫
f ′(x)dx
f(x)

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

∫
[f(x)]n f ′(x) dx =

1

n + 1
[f(x)]n+1 + C n �= −1

3.

∫
af(x) f ′(x) dx =

1

lna
af(x) + C 4.

∫
ef(x) f ′(x) dx = ef(x) + C

5.

∫
sin (f(x)) f ′(x) dx = − cos (f(x)) + C 6.

∫
cos (f(x)) f ′(x) dx = sin (f(x)) + C

7.

∫
tan (f(x)) f ′(x) dx = ln |sec (f(x))| + C 8.

∫
cot (f(x)) f ′(x) dx = ln |sin (f(x))| + C

9.

∫
sec (f(x)) f ′(x) dx = ln |sec (f(x)) + tan (f(x))| + C 10.

∫
csc (f(x)) f ′(x) dx = ln |csc (f(x))− cot (f(x))| + C.

11.

∫
sec (f(x)) tan (f(x)) f ′(x) dx = sec (f(x)) + C 12.

∫
csc (f(x)) cot (f(x)) f ′(x) dx = − csc (f(x)) + C

13.

∫
sec

2
(f(x)) f

′
(x) dx = tan (f(x)) + C 14.

∫
csc

2
(f(x)) f

′
(x) dx = − cot (f(x)) + C

15.

∫
f ′(x) dx√
a2 − [f(x)]2

= sin−1

(
f(x)

a

)
+ C 16.

∫
f ′(x) dx√
[f(x)]2 − a2

= ln

∣∣∣∣f(x) +
√

[f(x)]2 − a2

∣∣∣∣ + C

17.

∫
f ′(x) dx

a2 + [f(x)]2
=

1

a
tan−1

(
f(x)

a

)
+ C 18.

∫
f(x)dx

[f(x)]2 − a2
=

1

2a
ln

∣∣∣∣ f(x) − a

f(x) + a

∣∣∣∣ + C

19.

∫
f ′(x)dx√
[f(x)]2 + a2

= ln

(
f(x) +

√
[f(x)]2 + a2

)
+ C 20.

∫
f ′(x)dx

f(x)
√

[f(x)]2 − a2
=

1

a
sec−1

(
f(x)

a

)
+ C

21.

∫
cosh (f(x)) f

′
(x) dx = sinh (f(x)) + C 22.

∫
sinh (f(x)) f

′
(x) dx = cosh (f(x)) + C.
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5.3. Simplification

If it possible to simplify the integration using algebraic manipulation or trigonometric iden-
tities. Here are some example:

1.

∫ √
x(1 +

√
x) dx =

∫
(
√
x+ x) dx =

∫
(x1/2 + x) dx.

2.

∫
tanx

sec2 x
dx =

∫
sinx

cosx
cos2 x dx =

∫
sinx cosx dx =

1

2

∫
sin (2x) dx.

3.

∫
(sinx+ cosx)2 dx =

∫
(sin2 x+ 2 sinx cosx+ cos2 x) dx =

∫
(1 + 2 sinx cosx) dx.

4.

∫ √
1− x

1 + x
dx =

∫ √
1− x

1 + x

√
1− x

1− x
dx =

∫
1− x√
1− x2

dx =

∫
1√

1− x2
dx−

∫
x√

1− x2
dx.

5.

∫
1

1 + cosx
dx =

∫
1

1 + cosx

1− cosx

1− cosx
dx =

∫
1− cosx

1− cos2 x
dx =

∫
1− cosx

sin2 x
dx =∫

[csc2 x+
cosx

sin2 x
] dx.
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5.4. Classify The Integrand According to Its Form

Take a look at the integrand f(x)

5.4.1. Trigonometric Functions

Use this method when the integrand is the product of powers of sin x and cosx, of tanx and secx,
or of csc x and cot x. Here are some example:

∫
sin3 x cos2 x dx,

∫
cos5 x dx,

∫
sin4 x dx.

∫
tan3 x sec5 x dx,

∫
tan5 x dx,

∫
sec6 x dx.

∫
cot2 x csc4 x dx,

∫
csc3 x dx,

∫
cot4 x dx.

5.4.2. Trigonometric Substitution

Use this method in case of an integral involving a2+x2, a2−x2, or x2−a2. Here are some example:

∫
x2

√
x2 + 4

dx,

∫ √
x2 + 9 dx,

∫
1

(1 + x2)3/2
dx.

∫
x2

√
x2 − 4

dx,

∫ √
x2 − 9 dx,

∫
1

(1− x2)3/2
dx.

∫
x2

√
4− x2

dx,

∫ √
9− x2 dx,

∫
1

(x2 − 5)3/2
dx.
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5.4.3. Completing the Square

Use this method in case of an integral involving
√
ax2 + bx+ c or if the integral of the form∫

1

(ax2 + bx+ c)m
dx and ax2 + bx + c is irreducible.If the integral is not easy you may

need to try trigonometric substitution after completing the square.∫
1√

x2 + 2x+ 10
dx,

∫ √
5 + 4x− x2 dx,

∫
ex√

e2x − 6ex − 5
dx.

5.4.4. Partial Fraction and Long Division

Use this method in case of an integral is a quotient of polynomials.

1. If the degree of the numerator is bigger than or equal to the degree denominator use
the long division first and partial fraction later.∫

x2

x+ 10
dx,

∫
x4

x2 + 1
dx,

∫
x

3x+ 4
dx.

2. If the degree of the numerator is less than the degree denominator use the partial
fraction. ∫

1

x2 − 5x+ 6
dx,

∫
2x+ 1

x4 − 1
dx,

∫
x

(x+ 1)2(x2 + 1)3
dx.
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5.4.5. Radicals Substitution

If the integral involving
n
√
ax+ b use the substitution u =

n
√
ax+ b. If the integral of the

form

∫
1

n
√
x+ m

√
x
dx use the substitution u = nm

√
x.

∫
1 + 2x√
2x+ 3

dx,

∫
(
√
x+ 3

√
x) dx.

5.5. Integration by part

Use this when the integrand is the product of polynomial (could be constant) and trigono-
metric (exponential, logarithmic, trigonometric inverse) function, or the integrand is the
product of trigonometric function and exponential function.

1.

∫
x3 cosxdx,

∫
lnx dx,

∫
x2exdx,

∫
x2 tan−1 x dx.

2.

∫
ex cosx dx,

∫
ex sinx dx.
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