
Partial Fractions 
 
 

If degree of numerator < degree of denominator, then: 

 
𝑎𝑥 + 𝑏

(𝑝𝑥 + 𝑞)(𝑟𝑥 + 𝑠)
=

𝐴

𝑝𝑥 + 𝑞
+

𝐵

𝑟𝑥 + 𝑠
 

 
𝑎𝑥2 + 𝑏𝑥 + 𝑐

(𝑝𝑥 + 𝑞)(𝑟𝑥 + 𝑠)2
=

𝐴

𝑝𝑥 + 𝑞
+

𝐵

𝑟𝑥 + 𝑠
+

𝐶

(𝑟𝑥 + 𝑠)2
 

 

 

 
If degree of numerator = degree of denominator, then: 

 
𝑎𝑥2 + 𝑏𝑥 + 𝑐

(𝑝𝑥 + 𝑞)(𝑟𝑥 + 𝑠)
= 𝐴 +

𝐵

𝑝𝑥 + 𝑞
+

𝐶

𝑟𝑥 + 𝑠
 

 
𝑎𝑥3 + 𝑏𝑥2 + 𝑐𝑥 + 𝑑

(𝑝𝑥 + 𝑞)(𝑟𝑥 + 𝑠)2
= 𝐴 +

𝐵

𝑝𝑥 + 𝑞
+

𝐶

𝑟𝑥 + 𝑠
+

𝐷

(𝑟𝑥 + 𝑠)2
 

 

 

 
If degree of numerator exceeds degree of denominator by 1, then: 

 
𝑎𝑥3 + 𝑏𝑥2 + 𝑐𝑥 + 𝑑

(𝑝𝑥 + 𝑞)(𝑟𝑥 + 𝑠)
= 𝐴𝑥 + 𝐵 +

𝐶

𝑝𝑥 + 𝑞
+

𝐷

𝑟𝑥 + 𝑠
 

 
𝑎𝑥4 + 𝑏𝑥3 + 𝑐𝑥2 + 𝑑𝑥 + 𝑒

(𝑝𝑥 + 𝑞)(𝑟𝑥 + 𝑠)2
= 𝐴𝑥 + 𝐵 +

𝐶

𝑝𝑥 + 𝑞
+

𝐷

𝑟𝑥 + 𝑠
+

𝐸

(𝑟𝑥 + 𝑠)2
 

 

 
 
If degree of numerator exceeds degree of denominator by 2, then: 

 
𝑎𝑥4 + 𝑏𝑥3 + 𝑐𝑥2 + 𝑑𝑥 + 𝑒

(𝑝𝑥 + 𝑞)(𝑟𝑥 + 𝑠)
= 𝐴𝑥2 + 𝐵𝑥 + 𝐶 +

𝐷

𝑝𝑥 + 𝑞
+

𝐸

𝑟𝑥 + 𝑠
 

 

 
 

 



If degree of numerator exceeds degree of denominator by 3, then: 
 

𝑎𝑥5 + 𝑏𝑥4 + 𝑐𝑥3 + 𝑑𝑥2 + 𝑒𝑥 + 𝑓

(𝑝𝑥 + 𝑞)(𝑟𝑥 + 𝑠)
= 𝐴𝑥3 + 𝐵𝑥2 + 𝐶𝑥 + 𝐷 +

𝐸

𝑝𝑥 + 𝑞
+

𝐹

𝑟𝑥 + 𝑠
 

 

 

If degree of numerator exceeds degree of denominator by n, then: 
 

𝑎𝑥𝑚+𝑛 + 𝑏𝑥𝑚+𝑛−1+. . . +𝑗𝑥 + 𝑘

(𝑝𝑥 + 𝑞)(𝑟𝑥 + 𝑠)
= 𝐴𝑥𝑛 + 𝐵𝑥𝑛−1. . . +𝐼 +

𝐽

𝑝𝑥 + 𝑞
+

𝐾

𝑟𝑥 + 𝑠
 

 

 
 

Further to this… 

 
 

3𝑥

(𝑥 − 2)(𝑥2 + 4)
=

𝐴

(𝑥 − 2)
+
𝐵𝑥 + 𝐶

(𝑥2 + 4)
 

 
 

3𝑥

(𝑥 − 2)(𝑥3 + 4)
=

𝐴

(𝑥 − 2)
+
𝐵𝑥2 + 𝐶𝑥 + 𝑑

(𝑥3 + 4)
 

 



    a x + b  ( p x + q ) ( r x + s ) =   A  p x + q +   B  r x + s


    a   x 2 + b x + c  ( p x + q ) ( r x + s  ) 2 =   A  p x + q +   B  r x + s +   C  ( r x + s  ) 2


    a   x 2 + b x + c  ( p x + q ) ( r x + s ) = A +   B  p x + q +   C  r x + s


    a   x 3 + b   x 2 + c x + d  ( p x + q ) ( r x + s  ) 2 = A +   B  p x + q +   C  r x + s +   D  ( r x + s  ) 2


    a   x 3 + b   x 2 + c x + d  ( p x + q ) ( r x + s ) = A x + B +   C  p x + q +   D  r x + s


    a   x 4 + b   x 3 + c   x 2 + d x + e  ( p x + q ) ( r x + s  ) 2 = A x + B +   C  p x + q +   D  r x + s +   E  ( r x + s  ) 2


    a   x 4 + b   x 3 + c   x 2 + d x + e  ( p x + q ) ( r x + s ) = A   x 2 + B x + C +   D  p x + q +   E  r x + s


    a   x 5 + b   x 4 + c   x 3 + d   x 2 + e x + f  ( p x + q ) ( r x + s ) = A   x 3 + B   x 2 + C x + D +   E  p x + q +   F  r x + s


    a   x  m + n + b   x  m + n − 1 + . . . + j x + k  ( p x + q ) ( r x + s ) = A   x  n + B   x  n − 1 . . . + I +   J  p x + q +   K  r x + s


    3 x   ( x − 2 )  (   x 2 + 4 ) =   A   ( x − 2 ) +   B x + C   (   x 2 + 4 )


    3 x   ( x − 2 )  (   x 3 + 4 ) =   A   ( x − 2 ) +   B   x 2 + C x + d   (   x 3 + 4 )

