
Rational Functions

A rational function looks like 

To integrate, we will use partial fraction 

decomposition.

𝑃 𝑥

𝑄 𝑥



Ex. Decompose 
5𝑥 + 16

𝑥2 + 6𝑥 + 8



Ex. Decompose 
3𝑥 − 4

𝑥2 − 2𝑥



Ex. Decompose 
−𝑥 + 2

𝑥2 + 2𝑥 + 1



Degree 2 →

Degree 4 →

Degree 3 →

Degree 5 →

𝑥 + 1 𝑥 + 2
=

𝑥 + 1 𝑥 + 2 3
=

𝑥 + 1 𝑥2 + 2
=

𝑥 + 1 𝑥2 + 2 2
=



Ex. Decompose 
8𝑥 + 4

𝑥4 − 1



Ex. න
−𝑥 + 2

𝑥2 + 2𝑥 + 1
𝑑𝑥



Ex. න
8𝑥 + 4

𝑥4 − 1
𝑑𝑥



Ex. 

If the degree on top is not smaller than the bottom, divide.

න
2𝑥3 + 7𝑥2 + 3𝑥 − 5

𝑥2 + 𝑥
𝑑𝑥



Pract.

1.

2. 

න
𝑥2 + 2𝑥 − 1

2𝑥3 + 3𝑥2 − 2𝑥
𝑑𝑥

න
𝑥3 + 𝑥

𝑥 − 1
𝑑𝑥

1

2
ln 𝑥 +

1

10
ln 2𝑥 − 1 + 𝑐

1

3
𝑥3 +

1

2
𝑥2 + 2𝑥 + 2 ln 𝑥 − 1 + 𝑐



• Inside function, derivative on outside

→Substitution

• Product of two functions

→Integration by Parts

• Powers of trig functions

→Trig Integration

• Sum or difference of squares

→Trig Substitution

• Rational Functions

→Partial Fractions
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