
න
5𝑥 + 8

(𝑥 + 3)(𝑥 + 2)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯  𝑑𝑥

 

 

= ?                  
𝐴

𝑥 + 3
⎯⎯⎯⎯⎯+

𝐵

𝑥 + 2
⎯⎯⎯⎯⎯=

5𝑥 + 8

(𝑥 + 3)(𝑥 + 2)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 

    𝐴(𝑥 + 2) + 𝐵(𝑥 + 3) = 5𝑥 + 8
      𝐴𝑥 + 𝐵𝑥 + 2𝐴 + 3𝐵 = 5𝑥 + 8
 (𝐴 + 𝐵)𝑥 + (2𝐴 + 3𝐵) = 5𝑥 + 8

𝐴 + 𝐵 = 5
        𝐴 = 5 − 𝐵
       𝐴 = 5 − (−2)
       𝐴 = 7

            2𝐴 + 3𝐵 = 8
2(5 − 𝐵) + 3𝐵 = 8
 10 − 2𝐵 + 3𝐵 = 8
                         𝐵 = −2

Add
Fractions

න ቆ
7

𝑥 + 3
⎯⎯⎯⎯⎯−

2

𝑥 + 2
⎯⎯⎯⎯⎯ቇ  𝑑𝑥

 

 

7ln(𝑥 + 3) − 2ln(𝑥 + 2) + 𝐶

7

𝑥 + 3
⎯⎯⎯⎯⎯−

2

𝑥 + 2
⎯⎯⎯⎯⎯=

7(𝑥 + 2) − 2(𝑥 + 3)

(𝑥 + 3)(𝑥 + 2)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 

 
5𝑥 + 8

(𝑥 + 3)(𝑥 + 2)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ Check: Take 

Derivative

Multiply both 
sides by the LCD.
Group/Factor

𝑦ᇱ =
7

𝑥 + 3
⎯⎯⎯⎯⎯−

2

𝑥 + 2
⎯⎯⎯⎯⎯

                                               
𝐴

𝑥
⎯⎯+

𝐵

𝑥 + 1
⎯⎯⎯⎯⎯+

𝐶

𝑥 − 2
⎯⎯⎯⎯⎯=

2𝑥ଶ − 7𝑥 − 6

𝑥(𝑥 + 1)(𝑥 − 2)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝐴(𝑥 + 1)(𝑥 − 2) + 𝐵𝑥(𝑥 − 2) + 𝐶𝑥(𝑥 + 1)

𝑥(𝑥 + 1)(𝑥 − 2)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯=

2𝑥ଶ − 7𝑥 − 6

𝑥(𝑥 + 1)(𝑥 − 2)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

 𝐴𝑥ଶ − 𝐴𝑥 − 2𝐴 + 𝐵𝑥ଶ − 2𝐵𝑥 + 𝐶𝑥ଶ + 𝐶𝑥 = 2𝑥ଶ − 7𝑥 − 6
     (𝐴 + 𝐵 + 𝐶)𝑥ଶ + (−𝐴 − 2𝐵 + 𝐶)𝑥 − 2𝐴 = 2𝑥ଶ − 7𝑥 − 6

    𝐴 + 𝐵 + 𝐶 = 2
(3) + 𝐵 + 𝐶 = 2
 
           𝐵 + 𝐶 = −1
        (1) + 𝐶 = −1
                   𝐶 = −2

   −𝐴 − 2𝐵 + 𝐶 = −7
−(3) − 2𝐵 + 𝐶 = −7
            −2𝐵 + 𝐶 = −4

−2𝐴 = −6
      𝐴 = 3

        𝐵 + 𝐶 = −1
(−2𝐵 + 𝐶 = −4)
             3𝐵 = 3
                𝐵 = 1

න ቆ
3

𝑥
⎯⎯+

1

𝑥 + 1
⎯⎯⎯⎯⎯−

2

𝑥 − 2
⎯⎯⎯⎯⎯ቇ  𝑑𝑥

 

 

3𝑙𝑛𝑥 + ln(𝑥 + 1) − 2 ln(𝑥 − 2) + 𝐶

න
2𝑥ଶ  − 7𝑥 − 6

𝑥(𝑥 + 1)(𝑥 − 2)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 𝑑𝑥

 

 

= ?

𝑦 = 3𝑙𝑛𝑥 + ln(𝑥 + 1) − 2 ln(𝑥 − 2)

𝑦ᇱ =
3

𝑥
⎯⎯+

1

𝑥 + 1
⎯⎯⎯⎯⎯−

2

𝑥 − 2
⎯⎯⎯⎯⎯

𝑞𝑥 + 𝑟

(𝑥 − 𝑎)(𝑥 − 𝑏)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯=

𝐴

𝑥 − 𝑎
⎯⎯⎯⎯⎯+

𝐵

𝑥 − 𝑏
⎯⎯⎯⎯⎯

𝑎 ≠ 𝑏

 
𝐴

𝑥 − 1
⎯⎯⎯⎯⎯+

𝐵

(𝑥 − 1)ଶ
⎯⎯⎯⎯⎯⎯⎯ =

𝑥 + 1

(𝑥 − 1)ଶ
⎯⎯⎯⎯⎯⎯⎯

       𝐴(𝑥 − 1) + 𝐵 = 𝑥 + 1
           𝐴𝑥 − 𝐴 + 𝐵 = 𝑥 + 1

𝐴 = 1    −𝐴 + 𝐵 = 1
−(1) + 𝐵 = 1
               𝐵 = 2

න
1

𝑥 − 1
⎯⎯⎯⎯⎯+

2

(𝑥 − 1)ଶ
⎯⎯⎯⎯⎯⎯⎯ 𝑑𝑥

 

 

න
1

𝑥 − 1
⎯⎯⎯⎯⎯+ 2(𝑥 − 1)ିଶ 𝑑𝑥

 

 

ln|𝑥 − 1| −
2

𝑥 − 1
⎯⎯⎯⎯⎯+ 𝐶

න
𝑥 + 1

(𝑥 − 1)ଶ⎯⎯⎯⎯⎯⎯⎯ 𝑑𝑥
 

 

= ?

𝑦 = ln|𝑥 − 1| − 2(𝑥 − 1)ିଵ + 𝐶

𝑦ᇱ =
1

𝑥 − 1
⎯⎯⎯⎯⎯+

2

(𝑥 − 1)ଶ
⎯⎯⎯⎯⎯⎯⎯

𝑝𝑥 + 𝑞

(𝑥 − 𝑎)ଶ⎯⎯⎯⎯⎯⎯⎯ =
𝐴

𝑥 − 𝑎
⎯⎯⎯⎯⎯+

𝐵

(𝑥 − 𝑎)ଶ⎯⎯⎯⎯⎯⎯⎯

𝑝𝑥ଶ∗ + 𝑞𝑥 + 𝑟

(𝑥 − 𝑎)(𝑥 − 𝑏)(𝑥 − 𝑐)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ =

𝐴

𝑥 − 𝑎
⎯⎯⎯⎯⎯+

𝐵

𝑥 − 𝑏
⎯⎯⎯⎯⎯+

𝐶

𝑥 − 𝑐
⎯⎯⎯⎯⎯

𝑝𝑥ଶ + 𝑞𝑥 + 𝑟

(𝑥 − 𝑎)(𝑥ଶ + 𝑏𝑥 + 𝑐)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯=

𝐴

𝑥 − 𝑎
⎯⎯⎯⎯⎯+

𝐵𝑥 + 𝐶

𝑥ଶ + 𝑏𝑥 + 𝑐
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Convenient Sub

𝐴 + 𝐵 = 0∗ ; 0𝑥
𝐴∗ =

1

2
⎯⎯

1

2(𝑥 − #)
⎯⎯⎯⎯⎯⎯⎯⎯

Higher Degree 
Numerator

              
𝐴

2𝑥 + 1
⎯⎯⎯⎯⎯⎯+

𝐵

𝑥 + 1
⎯⎯⎯⎯⎯=

1

(2𝑥 + 1)(𝑥 + 1)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝐴(𝑥 + 1) + 𝐵(2𝑥 + 1) = 1
       𝐴𝑥 + 2𝐵𝑥 + 𝐴 + 𝐵 = 1

𝐴𝑥 + 2𝐵𝑥 = 0𝑥
     𝐴 + 2𝐵 = 0

𝐴 + 2(1 − 𝐴) = 0
    𝐴 + 2 − 2𝐴 = 0
                   −𝐴 = −2
                      𝐴 = 2

𝐴 + 𝐵 = 1
        𝐵 = 1 − 𝐴

        𝐵 = 1 − 2
        𝐵 = −2

න 
 

 

1

2𝑥ଶ + 3𝑥 + 1
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯𝑑𝑥

න 
 

 

1

(2𝑥 + 1)(𝑥 + 1)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯𝑑𝑥

න 
 

 

2

2𝑥 + 1
⎯⎯⎯⎯⎯⎯−

2

𝑥 + 1
⎯⎯⎯⎯⎯𝑑𝑥

ln|2𝑥 + 1| − 2 ln|𝑥 + 1| + 𝐶

𝑦ᇱ =
2

2𝑥 + 1
⎯⎯⎯⎯⎯⎯−

2

𝑥 + 1
⎯⎯⎯⎯⎯

න
𝑥ଶ  − 𝑥 − 1

𝑥 − 2
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 𝑑𝑥

 

 

= ?

             𝑥
𝑥 − 2  𝑥ଶ − 𝑥 − 1
       −(𝑥ଶ − 2𝑥)
                       𝑥 − 1

න 𝑥 +
𝑥 − 1

𝑥 − 2
⎯⎯⎯⎯⎯ 𝑑𝑥

 

 

න 𝑥 + 1 +
1

𝑥 − 2
⎯⎯⎯⎯⎯ 𝑑𝑥

 

 

𝑥ଶ

2
⎯⎯ + 𝑥 + ln |𝑥 − 2| + 𝐶             1

𝑥 − 2  𝑥 − 1
       −(𝑥 − 2)
                    1

Long Division

𝑦ᇱ = 𝑥 + 1 +
1

𝑥 − 2
⎯⎯⎯⎯⎯

OR

න
1

𝑥(𝑥ଶ + 1)
⎯⎯⎯⎯⎯⎯⎯⎯  𝑑𝑥

 

 

= ?

න
1

𝑥
⎯⎯−

𝑥

𝑥ଶ + 1
⎯⎯⎯⎯⎯⎯ 𝑑𝑥

 

 

ln|𝑥| −
1

2
⎯⎯ln|𝑥ଶ + 1| + 𝐶

      
𝐴

𝑥
⎯⎯+

𝐵𝑥 + 𝐶

𝑥ଶ + 1
⎯⎯⎯⎯⎯⎯ =

1

𝑥(𝑥ଶ + 1)
⎯⎯⎯⎯⎯⎯⎯⎯

𝐴(𝑥ଶ + 1) + (𝐵𝑥 + 𝐶)𝑥 = 1
     𝐴𝑥ଶ + 𝐵𝑥ଶ + 𝐶𝑥 + 𝐴 = 1
      (𝐴 + 𝐵)𝑥ଶ + 𝐶𝑥 + 𝐴 = 1

   𝐴 + 𝐵 = 0
(1) + 𝐵 = 0
           𝐵 = −1

𝐶 = 0 𝐴 = 1

U Sub

𝑦ᇱ =
1

𝑥
⎯⎯−

2𝑥

2(𝑥ଶ + 1)
⎯⎯⎯⎯⎯⎯⎯⎯

𝑦ᇱ =
1

𝑥
⎯⎯−

𝑥

𝑥ଶ + 1
⎯⎯⎯⎯⎯⎯

C12 - 5.13 - Int Partial Frac Notes

   Int Page 1    


