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Partial Fraction: 

 A procedure which does splitting up a fraction into two or more fractions with only one factors 

in the denominator is called partial fraction. 

 In other words, a set of fractions whose algebraic sum is a given fraction is called partial fraction. 

Rational Fraction: 

 A rational function can be written in the form of: 

f (𝑥) =
P (𝑥)

Q (𝑥)
 

Where P (𝑥) and Q (𝑥) are polynomials, where Q (𝑥)  ≠ 0 

Proper rational fraction: 

A rational fraction is proper fraction, if degree of numerator P (𝑥) is less than the degree of denominator 

Q (𝑥). 

Example 

1

𝑥 + 1
 ,

2𝑥

𝑥2 + 2
  ,   

𝑥2 + 𝑥 − 3

𝑥3 + 𝑥2 − 𝑥 + 1
 

Improper rational fraction 

A rational fraction is an improper fraction, if degree of numerator 

P (𝑥) is greater than or equal to the degree of denominator Q (𝑥). 

Example 

𝑥3 + 4

(𝑥 + 1)(𝑥 + 2)
 ,

𝑥

2𝑥 + 2
  ,   

𝑥2 + 𝑥 − 3

𝑥2 − 𝑥 + 1
  ,   

𝑥3 + 𝑥2 + 𝑥 − 3

𝑥2 − 𝑥 + 1
 

Note: 

Any improper rational fraction can be reduced into sum of polynomials and rational fraction by large 

division. 

Example: 

𝟐𝒙𝟐 + 𝟏

𝒙 − 𝟏
 

Solution: 

      2𝑥 + 2 

𝑥 − 1     2𝑥2 + 1 
 ±2𝑥2        ∓ 2𝑥 

        2𝑥 + 1  
    ±2𝑥 ∓ 2 

                 3 

2𝑥2 + 1

𝑥 − 1
= 2𝑥 + 2 +

3

𝑥 − 1
 

  

UNIT # 4 
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Resolution of fraction into partial fraction 

Resolution of rational fraction 
𝑃(𝑥)

𝑄(𝑥)
 , where Q(x) ≠ 0 into partial fraction depends upon the factors  

of denominator Q(𝑥) 

Case # 1: 

Let proper fraction 
𝑃(𝑥)

𝑄(𝑥)
  given 

Factorize the polynomial 𝑄(𝑥) in the denominator if it is not factorized. 

𝑃(𝑥)

𝑄(𝑥)
=

𝐴

𝑥 + 𝑎
+

𝐵

𝑥 + 𝑏
 

Example # 1: 

𝐑𝐞𝐬𝐨𝐥𝐯𝐞  
𝟏

(𝒙 + 𝟏)(𝒙 + 𝟐)
  𝐢𝐧𝐭𝐨 𝐩𝐚𝐫𝐭𝐢𝐚𝐥 𝐟𝐫𝐚𝐜𝐭𝐢𝐨𝐧. 

Solution: 

1

(𝑥 + 1)(𝑥 + 2)
 

Let 

1

(𝑥 + 1)(𝑥 + 2)
=

A

𝑥 + 1
+

B

𝑥 + 2
   … . . equ(i) 

Multiply equ (i) by (𝑥 + 1)(𝑥 + 2) 
1

(𝑥 + 1)(𝑥 + 2)
× (𝑥 + 1)(𝑥 + 2) =

A

𝑥 + 1
× (𝑥 + 1)(𝑥 + 2) +

B

𝑥 + 2
× (𝑥 + 1)(𝑥 + 2) 

1 = A(𝑥 + 2) + B(𝑥 + 1)   … . . equ(ii) 

Put 𝑥 + 1 = 0 ⇒ 𝑥 = −1 in equ (ii) 

1 = A(−1 + 2) + B(0) 

1 = A(1) + 0 

1 = A 

A = 1 

Put 𝑥 + 2 = 0 ⇒ 𝑥 = −2 in equ (ii) 

1 = A(0) + B(−2 + 1) 

1 = 0 + B(−1) 

1 = −B 

−B = 1 

B = −1 

Put the values of A and B in equ (i) 
1

(𝑥 + 1)(𝑥 + 2)
=

1

𝑥 + 1
+

−1

𝑥 + 2
 

1

(𝑥 + 1)(𝑥 + 2)
=

1

𝑥 + 1
−

1

𝑥 + 2
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𝐄𝐱𝐚𝐦𝐩𝐥𝐞 # 𝟐:  𝐅𝐢𝐧𝐝 𝐩𝐚𝐫𝐭𝐢𝐚𝐥 𝐟𝐫𝐚𝐜𝐭𝐢𝐨𝐧 𝐨𝐟 
𝟑𝒙 + 𝟐

𝒙𝟐 − 𝒙 − 𝟐
 

Solution: 

3𝑥 + 2

𝑥2 − 𝑥 − 2
 

 

Now 

Let 

3𝑥 + 2

(𝑥 + 1)(𝑥 − 2)
=

A

𝑥 + 1
+

B

𝑥 − 2
   … . . equ(i) 

Multiply equ (i) by (𝑥 + 1)(𝑥 − 2) 
3𝑥 + 2

(𝑥 + 1)(𝑥 − 2)
× (𝑥 + 1)(𝑥 − 2) =

A

𝑥 + 1
× (𝑥 + 1)(𝑥 − 2) +

B

𝑥 − 2
× (𝑥 + 1)(𝑥 − 2) 

3𝑥 + 2 = A(𝑥 − 2) + B(𝑥 + 1)   … . . equ(ii) 

Put 𝑥 + 1 = 0 ⇒ 𝑥 = −1 in equ (ii) 

3(−1) + 2 = A(−1 − 2) + B(0) 

−3 + 2 = A(−3) + 0 

−1 = −3A 
−1

−3
= A 

1

3
= A 

A =
1

3
 

Put 𝑥 − 2 = 0 ⇒ 𝑥 = 2 in equ (ii) 

3(2) + 2 = A(0) + B(2 + 1) 

6 + 2 = 0 + B(3) 

8 = 3B 
8

3
= B 

B =
8

3
 

Put the values of A and B in equ (i) 
3𝑥 + 2

(𝑥 + 1)(𝑥 − 2)
=

A

𝑥 + 1
+

B

𝑥 − 2
 

3𝑥 + 2

(𝑥 + 1)(𝑥 − 2)
=

1
3

𝑥 + 1
+

8
3

𝑥 − 2
 

3𝑥 + 2

(𝑥 + 1)(𝑥 − 2)
=

1

3(𝑥 + 1)
+

8

2(𝑥 − 2)
 

 

𝐄𝐱𝐚𝐦𝐩𝐥𝐞 # 𝟑:  𝐅𝐢𝐧𝐝 𝐩𝐚𝐫𝐭𝐢𝐚𝐥 𝐟𝐫𝐚𝐜𝐭𝐢𝐨𝐧 𝐨𝐟 
𝒙

(𝒙 + 𝟏)𝟐
 

Solution: 
𝑥

(𝑥 + 1)2
 

Let 

𝑅. 𝑊 

3𝑥 + 2

𝑥2 − 𝑥 − 2
=

3𝑥 + 2

(𝑥 + 1)(𝑥 − 2)
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𝑥

(𝑥 + 1)2
=

A

𝑥 + 1
+

B

(𝑥 + 1)2
   … . . equ(i) 

Multiply equ (i) by  (𝑥 + 1)2 
𝑥

(𝑥 + 1)2
× (𝑥 + 1)2 =

𝐴

𝑥 + 1
× (𝑥 + 1)2 +

B

(𝑥 + 1)2
× (𝑥 + 1)2 

𝑥 = 𝐴(𝑥 + 1) + 𝐵   … . . equ(ii) 

Put  𝑥 + 1 = 0 ⇒ 𝑥 = −1 in equ (ii) 

−1 = 𝐴(0) + 𝐵 

−1 = 𝐵 

𝐵 = −1 

𝐞𝐪𝐮 (𝐢𝐢) ⇒ 

𝑥 = 𝐴(𝑥 + 1) + 𝐵 

𝑥 = 𝐴𝑥 + 𝐴 + 𝐵 

𝑥 = 𝐴𝑥 + (𝐴 + 𝐵) 

By comparing the coefficients of  𝑥, we get 

𝐴 = 1 

Put the values of A  and B  in equ (i) 
𝑥

(𝑥 + 1)2
=

1

𝑥 + 1
+

−1

(𝑥 + 1)2
 

𝑥

(𝑥 + 1)2
=

1

𝑥 + 1
−

1

(𝑥 + 1)2
 

 

𝐄𝐱𝐚𝐦𝐩𝐥𝐞 # 𝟒:  𝐅𝐢𝐧𝐝 𝐩𝐚𝐫𝐭𝐢𝐚𝐥 𝐟𝐫𝐚𝐜𝐭𝐢𝐨𝐧 𝐨𝐟 
𝟐𝒙𝟐 + 𝟏

(𝒙 − 𝟐)𝟐(𝒙 + 𝟑)
 

Solution: 

2𝑥2 + 1

(𝑥 − 2)2(𝑥 + 3)
 

Let 

2𝑥2 + 1

(𝑥 − 2)2(𝑥 + 3)
=

A

𝑥 − 2
+

B

(𝑥 − 2)2
+

C

𝑥 + 3
   … . . equ(i) 

Multiply equ (i) by (𝑥 + 1)(𝑥 − 1)2 , we get 

2𝑥2 + 1 = 𝐴(𝑥 − 2)(𝑥 + 3) + 𝐵(𝑥 + 3) + 𝐶(𝑥 − 2)2    … . . equ(ii) 

Put 𝑥 − 2 = 0 ⇒ 𝑥 = 2  in equ (ii) 

2(2)2 + 1 = 𝐴(0)(2 + 3) + 𝐵(2 + 3) + 𝐶(0)2 

2(4) + 1 = 0 + 𝐵(5) + 0 

8 + 1 = 5𝐵 

9 = 5𝐵 
9

5
= 𝐵 

B =
9

5
 

Put 𝑥 + 3 = 0 ⇒ 𝑥 = −3 in equ (ii) 

2(−3)2 + 1 = 𝐴(−3 − 2)(0) + 𝐵(0) + 𝐶(−3 − 2)2 

2(9) + 1 = 0 + 0 + 𝐶(−3 − 2)2 

18 + 1 = 𝐶(−5)2 

19 = 𝐶(25) 
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19

25
= 𝐶 

C =
19

25
 

𝐞𝐪𝐮 (𝐢𝐢) ⇒ 

2𝑥2 + 1 = 𝐴(𝑥 − 2)(𝑥 + 3) + 𝐵(𝑥 + 3) + 𝐶(𝑥 − 2)2 

2𝑥2 + 1 = 𝐴(𝑥2 + 3𝑥 − 2𝑥 − 6) + 𝐵𝑥 + 3𝐵 + 𝐶(𝑥2 − 4𝑥 + 2) 

2𝑥2 + 1 = 𝐴(𝑥2 + 𝑥 − 6) + 𝐵𝑥 + 3𝐵 + 𝐶(𝑥2 − 4𝑥 + 2) 

2𝑥2 + 1 = 𝐴𝑥2 + 𝐴𝑥 − 6𝐴 + 𝐵𝑥 + 3𝐵 + 𝐶𝑥2 − 4𝐶𝑥 + 2𝐶 

2𝑥2 + 1 = 𝐴𝑥2 + 𝐶𝑥2 + 𝐴𝑥 + 𝐵𝑥 − 4𝐶𝑥 − 6𝐴 + 3𝐵 + 2𝐶 

2𝑥2 + 1 = (𝐴 + 𝐶)𝑥2 + (𝐴 + 𝐵 − 4𝐶)𝑥 + (−6𝐴 + 3𝐵 + 2𝐶) 

By comparing the coefficients of  𝑥2, we get 

𝐴 + 𝐶 = 2 

Put   C =
19

25
 

𝐴 +
19

25
= 2 

𝐴 = 2 −
19

25
 

𝐴 =
50 − 19

25
 

𝐴 =
31

25
 

Put the values of A, B  and C  in equ (i) 

2𝑥2 + 1

(𝑥 − 2)2(𝑥 + 3)
=

31
25

𝑥 − 2
+

9
5

(𝑥 − 2)2
+

19
25

𝑥 + 3
 

2𝑥2 + 1

(𝑥 − 2)2(𝑥 + 3)
=

31

25(𝑥 − 2)
−

9

5(𝑥 − 2)2
+

19

25(𝑥 + 3)
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Page # 78 

Resolve the following fractions into partial fraction. 

(𝟏)   
𝟑𝒙 − 𝟐

𝟐𝒙𝟐 − 𝒙
 

Solution: 

3𝑥 − 2

2𝑥2 − 𝑥
 

3𝑥 − 2

2𝑥2 − 𝑥
=

3𝑥 − 2

𝑥(2𝑥 − 1)
 

Let 

3𝑥 − 2

2𝑥2 − 𝑥
=

A

𝑥
+

B

2𝑥 − 1
   … . . equ(i) 

Multiply equ (i) by 𝑥(2𝑥 − 1) 
3𝑥 − 2

2𝑥2 − 𝑥
× 𝑥(2𝑥 − 1) =

A

𝑥
× 𝑥(2𝑥 − 1) +

B

2𝑥 − 1
× 𝑥(2𝑥 − 1) 

3𝑥 − 2 = A(2𝑥 − 1) + B𝑥   … . . equ(ii) 

Put 𝑥 = 0 in equ (ii) 
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3(0) − 2 = A(2(0) − 1) + B(0) 

0 − 2 = A(0 − 1) + 0 

−2 = A(−1) 

−2 = −A 

2 = A 

A = 2 

Put 2𝑥 − 1 = 0 ⇒ 2x = 1 ⇒ 𝑥 =
1

2
 in equ (ii) 

3 (
1

2
) − 2 = A(0) + B (

1

2
) 

3

2
− 2 = 0 +

B

2
 

3 − 4

2
=

B

2
 

−1

2
=

B

2
 

−1 = B 

B = −1 

Put the values of A and B in equ (i) 
3𝑥 − 2

2𝑥2 − 𝑥
=

2

𝑥
+

−1

2𝑥 − 1
 

3𝑥 − 2

2𝑥2 − 𝑥
=

2

𝑥
−

1

2𝑥 − 1
 

 

(𝟐)   
𝒙 − 𝟏

𝒙𝟐 + 𝟔𝒙 + 𝟓
 

Solution: 

𝑥 − 1

𝑥2 + 6𝑥 + 5
 

 

𝑥 − 1

𝑥2 + 6𝑥 + 5
=

𝑥 − 1

(𝑥 + 1)(𝑥 + 5)
 

Let 

𝑥 − 1

(𝑥 + 1)(𝑥 + 5)
=

A

𝑥 + 1
+

B

𝑥 + 5
   … . . equ(i) 

Multiply equ (i) by (𝑥 + 1)(𝑥 + 5) 
𝑥 − 1

(𝑥 + 1)(𝑥 + 5)
× (𝑥 + 1)(𝑥 + 5) =

A

𝑥 + 1
× (𝑥 + 1)(𝑥 + 5) +

B

𝑥 + 5
× (𝑥 + 1)(𝑥 + 5) 

𝑥 − 1 = A(𝑥 + 5) + B(𝑥 + 1)   … . . equ(ii) 

Put 𝑥 + 1 = 0 ⇒ 𝑥 = −1 in equ (ii) 

−1 − 1 = A(−1 + 5) + B(0) 

−2 = A(4) + 0 

−2 = 4A 
−2

4
= A 

−1

2
= A 

𝑅. 𝑊 

𝑥2 + 6𝑥 + 5 = 𝑥2 + 1𝑥 + 5𝑥 + 5 

𝑥2 + 6𝑥 + 5 = 𝑥(𝑥 + 1) + 5(𝑥 + 1) 

𝑥2 + 6𝑥 + 5 = (𝑥 + 1)(𝑥 + 5) 
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A =
−1

2
 

Put 𝑥 + 5 = 0 ⇒ 𝑥 = −5 in equ (ii) 

−5 − 1 = A(0) + B(−5 + 1) 

−6 = 0 + B(−4) 

−6 = −4B 

6 = 4B 
6

4
= B 

3

2
= B 

B =
3

2
 

Put the values of A and B in equ (i) 

𝑥 − 1

(𝑥 + 1)(𝑥 + 5)
=

−1
2

𝑥 + 1
+

3
2

𝑥 + 5
 

𝑥 − 1

(𝑥 + 1)(𝑥 + 5)
=

−1

2(𝑥 + 1)
+

3

2(𝑥 + 5)
 

OR 

𝑥 − 1

𝑥2 + 6𝑥 + 5
=

−1

2(𝑥 + 1)
+

3

2(𝑥 + 5)
 

 

(𝟑)   
𝟏

𝒙𝟐 − 𝟏
 

Solution: 

1

𝑥2 − 1
 

1

𝑥2 − 1
=

1

𝑥2 − 12
 

1

𝑥2 − 1
=

1

(𝑥 + 1)(𝑥 − 1)
 

Now 

Let 

1

(𝑥 + 1)(𝑥 − 1)
=

A

𝑥 + 1
+

B

𝑥 − 1
   … . . equ(i) 

Multiply equ (i) by (𝑥 + 1)(𝑥 − 1),   we get 

1 = A(𝑥 − 1) + B(𝑥 + 1)   … . . equ(ii) 

Put 𝑥 + 1 = 0 ⇒ 𝑥 = −1 in equ (ii) 

1 = A(−1 − 1) + B(0) 

1 = A(−2) + 0 

1 = −2A 
1

−2
= A 

A =
1

−2
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A = −
1

2
 

Put 𝑥 − 1 = 0 ⇒ 𝑥 = 1 in equ (ii) 

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

1 = 0 + B(2) 

1 = 2B 
1

2
= B 

B =
1

2
 

Put the values of A and B in equ (i) 

1

(𝑥 + 1)(𝑥 − 1)
=

−
1
2

𝑥 + 1
+

1
2

𝑥 − 1
 

1

(𝑥 + 1)(𝑥 − 1)
=

−1

2(𝑥 + 1)
+

1

2(𝑥 − 1)
 

OR 

1

𝑥2 − 1
=

−1

2(𝑥 + 1)
+

1

2(𝑥 − 1)
 

 

(𝟒)   
𝒙

𝒙𝟐 + 𝟒𝒙 − 𝟓
 

Solution: 
𝑥

𝑥2 + 4𝑥 − 5
 

𝑥

𝑥2 + 4𝑥 − 5
=

𝑥

(𝑥 − 1)(𝑥 + 5)
 

Let 

𝑥

(𝑥 − 1)(𝑥 + 5)
=

A

𝑥 − 1
+

B

𝑥 + 5
   … . . equ(i) 

Multiply equ (i) by (𝑥 − 1)(𝑥 + 5) 
𝑥

(𝑥 − 1)(𝑥 + 5)
× (𝑥 − 1)(𝑥 + 5) =

A

𝑥 − 1
× (𝑥 − 1)(𝑥 + 5) +

B

𝑥 + 5
× (𝑥 − 1)(𝑥 + 5) 

𝑥 = A(𝑥 + 5) + B(𝑥 − 1)   … . . equ(ii) 

Put 𝑥 − 1 = 0 ⇒ 𝑥 = 1 in equ (ii) 

1 = A(1 + 5) + B(0) 

1 = A(6) + 0 

1 = 6A 
1

6
= A 

A =
1

6
 

Put 𝑥 + 5 = 0 ⇒ 𝑥 = −5 in equ (ii) 

−5 = A(0) + B(−5 − 1) 

−5 = 0 + B(−6) 

−5 = −6B 

5 = 6B 

𝑅. 𝑊 

𝑥2 + 4𝑥 − 5 = 𝑥2 − 1𝑥 + 5𝑥 − 5 

𝑥2 + 4𝑥 − 5 = 𝑥(𝑥 − 1) + 5(𝑥 − 1) 

𝑥2 + 4𝑥 − 5 = (𝑥 − 1)(𝑥 + 5) 
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5

6
= B 

B =
5

6
 

Put the values of A and B in equ (i) 

𝑥

(𝑥 − 1)(𝑥 + 5)
=

1
6

𝑥 + 1
+

5
6

𝑥 + 5
 

𝑥

(𝑥 − 1)(𝑥 + 5)
=

1

6(𝑥 − 1)
+

5

6(𝑥 + 5)
 

OR 

𝑥

𝑥2 + 4𝑥 − 5
=

1

6(𝑥 − 1)
+

5

6(𝑥 + 5)
 

 

 

(𝟓)   
𝟒𝒙 + 𝟐

(𝒙 + 𝟐)(𝟐𝒙 − 𝟏)
 

Solution: 

4𝑥 + 2

(𝑥 + 2)(2𝑥 − 1)
 

Let 

4𝑥 + 2

(𝑥 + 2)(2𝑥 − 1)
=

A

𝑥 + 2
+

B

2𝑥 − 1
   … . . equ(i) 

Multiply equ (i) by (𝑥 + 2)(2𝑥 − 1) 
4𝑥 + 2

(𝑥 + 2)(2𝑥 − 1)
× (𝑥 + 2)(2𝑥 − 1) =

A

𝑥 + 2
× (𝑥 + 2)(2𝑥 − 1) +

B

2𝑥 − 1
× (𝑥 + 2)(2𝑥 − 1) 

4𝑥 + 2 = A(2𝑥 − 1) + B(𝑥 + 2)   … . . equ(ii) 

Put 𝑥 + 2 = 0 ⇒ 𝑥 = −2  in equ (ii) 

4(−2) + 2 = A(2(−2) − 1) + B(0) 

−8 + 2 = A(−4 − 1) + 0 

−6 = A(−5) 

−6 = −5A 

6 = 5A 
6

5
= A 

A =
6

5
 

Put 2𝑥 − 1 = 0 ⇒ 2x = 1 ⇒ 𝑥 =
1

2
 in equ (ii) 

4 (
1

2
) + 2 = A(0) + B (

1

2
+ 2) 

2 + 2 = 0 + B (
1 + 4

2
) 

4 = B (
5

2
) 

4 ×
2

5
= B 
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8

5
= B 

B =
8

5
 

Put the values of A and B in equ (i) 

4𝑥 + 2

(𝑥 + 2)(2𝑥 − 1)
=

6
5

𝑥 + 2
+

8
5

2𝑥 − 1
 

4𝑥 + 2

(𝑥 + 2)(2𝑥 − 1)
=

6

5(𝑥 + 2)
+

8

5(2𝑥 − 1)
 

 

 

(𝟕)   
𝒙𝟐 + 𝟓𝒙 + 𝟑

(𝒙𝟐 − 𝟏)(𝒙 + 𝟏)
 

Solution: 

𝑥2 + 5𝑥 + 3

(𝑥2 − 1)(𝑥 + 1)
=

𝑥2 + 5𝑥 + 3

(𝑥 − 1)(𝑥 + 1)(𝑥 + 1)
 

𝑥2 + 5𝑥 + 3

(𝑥2 − 1)(𝑥 + 1)
=

𝑥2 + 5𝑥 + 3

(𝑥 − 1)(𝑥 + 1)2
 

Now 

Let 

𝑥2 + 5𝑥 + 3

(𝑥 − 1)(𝑥 + 1)2
=

A

𝑥 − 1
+

B

𝑥 + 1
+

C

(𝑥 + 1)2
   … . . equ(i) 

Multiply equ (i) by (𝑥 − 1)(𝑥 + 1)2 

𝑥2 + 5𝑥 + 3

(𝑥 − 1)(𝑥 + 1)2
× (𝑥 − 1)(𝑥 + 1)2 =

A

𝑥 − 1
× (𝑥 − 1)(𝑥 + 1)2 +

B

𝑥 + 1
× (𝑥 − 1)(𝑥 + 1)2 + 

                                                                         
C

(𝑥 + 1)2
× (𝑥 − 1)(𝑥 + 1)2 

𝑥2 + 5𝑥 + 3 = 𝐴(𝑥 + 1)2 + 𝐵(𝑥 − 1)(𝑥 + 1) + 𝐶(𝑥 − 1)   … . . equ(ii) 

Put 𝑥 − 1 = 0 ⇒ 𝑥 = 1 in equ (ii) 

(1)2 + 5(1) + 3 = 𝐴(1 + 1)2 + 𝐵(0)(𝑥 + 1) + 𝐶(0) 

1 + 5 + 3 = 𝐴(2)2 + 0 + 0 

9 = A(4) 

9 = 4A 
9

4
= A 

A =
9

4
 

Put 𝑥 + 1 = 0 ⇒ 𝑥 = −1 in equ (ii) 

(−1)2 + 5(−1) + 3 = 𝐴(0)2 + 𝐵(𝑥 − 1)(0) + 𝐶(−1 − 1) 

1 − 5 + 3 = 𝐴(0) + 𝐵(0) + 𝐶(−2) 

−4 + 3 = 0 + 0 − 2𝐶 

−1 = −2𝐶 

1 = 2𝐶 
1

2
= 𝐶 
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C =
1

2
 

𝐞𝐪𝐮 (𝐢𝐢) ⇒ 

𝑥2 + 5𝑥 + 3 = 𝐴(𝑥2 + 2𝑥 + 1) + 𝐵(𝑥2 − 1) + 𝐶𝑥 − 𝐶 

𝑥2 + 5𝑥 + 3 = 𝐴𝑥2 + 2𝐴𝑥 + 𝐴 + 𝐵𝑥2 − 𝐵 + 𝐶𝑥 − 𝐶 

𝑥2 + 5𝑥 + 3 = 𝐴𝑥2 + 𝐵𝑥2 + 2𝐴𝑥 + 𝐶𝑥 + 𝐴 − 𝐵 − 𝐶 

𝑥2 + 5𝑥 + 3 = (𝐴 + 𝐵)𝑥2 + (2𝐴 + 𝐶)𝑥 + (𝐴 − 𝐵 − 𝐶) 

By comparing the coefficients of  𝑥2, we get 

𝐴 + 𝐵 = 1 

Put   A =
9

4
 

9

4
+ 𝐵 = 1 

𝐵 = 1 −
9

4
 

𝐵 =
4 − 9

4
 

𝐵 =
−5

4
 

Put the values of A, B  and C  in equ (i) 

𝑥2 + 5𝑥 + 3

(𝑥 − 1)(𝑥 + 1)2
=

9
4

𝑥 − 1
+

−5
4

𝑥 + 1
+

1
2

(𝑥 + 1)2
 

𝑥2 + 5𝑥 + 3

(𝑥 − 1)(𝑥 + 1)2
=

9

4(𝑥 − 1)
−

5

4(𝑥 + 1)
+

1

2(𝑥 + 1)2
 

 

(𝟖)   
𝒙𝟐 + 𝟐

(𝒙 + 𝟐)(𝒙𝟐 + 𝟓𝒙 + 𝟔)
 

Solution: 

𝑥2 + 2

(𝑥 + 2)(𝑥2 + 5𝑥 + 6)
=

𝑥2 + 2

(𝑥 + 2)(𝑥 + 3)(𝑥 + 2)
 

𝑥2 + 2

(𝑥 + 2)(𝑥2 + 5𝑥 + 6)
=

𝑥2 + 2

(𝑥 + 3)(𝑥 + 2)2
 

Let 

𝑥2 + 2

(𝑥 + 2)(𝑥2 + 5𝑥 + 6)
=

A

𝑥 + 3
+

B

𝑥 + 2
+

C

(𝑥 + 2)2
   … . . equ(i) 

Multiply equ (i) by  (𝑥 + 3)(𝑥 + 2)2 

𝑥2 + 2

(𝑥 + 2)(𝑥2 + 5𝑥 + 6)
× (𝑥 + 3)(𝑥 + 2)2 =

A

𝑥 + 3
× (𝑥 + 3)(𝑥 + 2)2 +

B

𝑥 + 2
× (𝑥 + 3)(𝑥 + 2)2 + 

                                                                                   
C

(𝑥 + 2)2
× (𝑥 + 3)(𝑥 + 2)2 

𝑥2 + 2 = 𝐴(𝑥 + 2)2 + 𝐵(𝑥 + 3)(𝑥 + 2) + 𝐶(𝑥 + 3)   … . . equ(ii) 

Put 𝑥 + 3 = 0 ⇒ 𝑥 = −3 in equ (ii) 

(−3)2 + 2 = 𝐴(−3 + 2)2 + 𝐵(0)(𝑥 + 2) + 𝐶(0) 

9 + 2 = 𝐴(−1)2 + 0 + 0 

11 = 𝐴(1) 

𝑅. 𝑊 

𝑥2 + 5𝑥 + 6 = 𝑥2 + 2𝑥 + 3𝑥 + 6 

𝑥2 + 5𝑥 + 6 = 𝑥(𝑥 + 2) + 3(𝑥 + 2) 

𝑥2 + 5𝑥 + 6 = (𝑥 + 3)(𝑥 + 2) 



Exercise # 4.1 

https://web.facebook.com/TehkalsDotCom  https://tehkals.com/ 
 

12 

11 = 𝐴 

𝐴 = 11 

Put 𝑥 + 2 = 0 ⇒ 𝑥 = −2 in equ (ii) 

(−2)2 + 2 = 𝐴(0)2 + 𝐵(𝑥 + 3)(0) + 𝐶(−2 + 3) 

4 + 2 = 0 + 0 + 𝐶(1) 

6 = 𝐶 

𝐶 = 6 

𝐞𝐪𝐮 (𝐢𝐢) ⇒ 

𝑥2 + 2 = 𝐴(𝑥 + 2)2 + 𝐵(𝑥 + 3)(𝑥 + 2) + 𝐶(𝑥 + 3) 

𝑥2 + 2 = 𝐴(𝑥2 + 2𝑥 + 1) + 𝐵(𝑥 + 3)(𝑥 + 2) + 𝐶(𝑥 + 3) 

𝑥2 + 5𝑥 + 3 = 𝐴(𝑥2 + 2𝑥 + 1) + 𝐵(𝑥2 − 1) + 𝐶𝑥 − 𝐶 

𝑥2 + 5𝑥 + 3 = 𝐴𝑥2 + 2𝐴𝑥 + 𝐴 + 𝐵𝑥2 − 𝐵 + 𝐶𝑥 − 𝐶 

𝑥2 + 5𝑥 + 3 = 𝐴𝑥2 + 𝐵𝑥2 + 2𝐴𝑥 + 𝐶𝑥 + 𝐴 − 𝐵 − 𝐶 

𝑥2 + 5𝑥 + 3 = (𝐴 + 𝐵)𝑥2 + (2𝐴 + 𝐶)𝑥 + (𝐴 − 𝐵 − 𝐶) 

By comparing the coefficients of  𝑥2, we get 

𝐴 + 𝐵 = 1 

Put   A =
9

4
 

9

4
+ 𝐵 = 1 

𝐵 = 1 −
9

4
 

𝐵 =
4 − 9

4
 

𝐵 =
−5

4
 

Put the values of A, B  and C  in equ (i) 

𝑥2 + 5𝑥 + 3

(𝑥 − 1)(𝑥 + 1)2
=

9
4

𝑥 − 1
+

−5
4

𝑥 + 1
+

1
2

(𝑥 + 1)2
 

𝑥2 + 5𝑥 + 3

(𝑥 − 1)(𝑥 + 1)2
=

9

4(𝑥 − 1)
−

5

4(𝑥 + 1)
+

1

2(𝑥 + 1)2
 

OR 

𝑥2 + 2

(𝑥 + 2)(𝑥2 + 5𝑥 + 6)
=

9

4(𝑥 − 1)
−

5

4(𝑥 + 1)
+

1

2(𝑥 + 1)2
 

 

(𝟖)   
𝟐𝒙 − 𝟏

𝒙(𝒙 − 𝟑)𝟐
 

Solution: 

2𝑥 − 1

𝑥(5𝑥 − 3)2
 

Let 

2𝑥 − 1

𝑥(𝑥 − 3)2
=

A

𝑥
+

B

𝑥 − 3
+

C

(𝑥 − 3)2
   … . . equ(i) 

Multiply equ (i) by  𝑥(𝑥 − 3)2 
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2𝑥 − 1

𝑥(𝑥 − 3)2
× 𝑥(𝑥 − 3)2 =

A

𝑥
× 𝑥(𝑥 − 3)2 +

B

𝑥 − 3
× 𝑥(𝑥 − 3)2 +

C

(𝑥 − 3)2
× 𝑥(𝑥 − 3)2 

2𝑥 − 1 = 𝐴(𝑥 − 3)2 + 𝐵𝑥(𝑥 − 3) + 𝐶𝑥   … . . equ(ii) 

Put 𝑥 = 0 in equ (ii) 

2(0) − 1 = 𝐴(0 − 3)2 + 𝐵(0)(0 − 3) + 𝐶(0) 

0 − 1 = 𝐴(−3)2 + 0 + 0 

−1 = 𝐴(9) 
−1

9
= 𝐴 

𝐴 =
−1

9
 

Put  𝑥 − 3 = 0 ⇒ 𝑥 = 3 in equ (ii) 

2(3) − 1 = 𝐴(0)2 + 𝐵(3)(0) + 𝐶(3) 

6 − 1 = 0 + 0 + 3𝐶 

5 = 3𝐶 
5

3
= 𝐶 

𝐶 =
5

3
 

𝐞𝐪𝐮 (𝐢𝐢) ⇒ 

2𝑥 − 1 = 𝐴(𝑥 − 3)2 + 𝐵𝑥(𝑥 − 3) + 𝐶𝑥    

2𝑥 − 1 = 𝐴(𝑥2 − 6𝑥 + 9) + 𝐵𝑥2 − 3𝐵𝑥 + 𝐶𝑥 

2𝑥 − 1 = 𝐴𝑥2 − 6𝐴𝑥 + 9𝐴 + 𝐵𝑥2 − 3𝐵𝑥 + 𝐶𝑥 

2𝑥 − 1 = 𝐴𝑥2 + 𝐵𝑥2 − 6𝐴𝑥 − 3𝐵𝑥 + 𝐶𝑥 + 9𝐴 

2𝑥 − 1 = (𝐴 + 𝐵)𝑥2 + (−6𝐴 − 3𝐵 + 𝐶)𝑥 + 9𝐴 

By comparing the coefficients of  𝑥2, we get 

𝐴 + 𝐵 = 0 

Put   A =
−1

9
 

−1

9
+ 𝐵 = 0 

𝐵 =
1

9
 

Put the values of A, B  and C  in equ (i) 

2𝑥 − 1

𝑥(𝑥 − 3)2
=

−1
9
𝑥

+

1
9

𝑥 − 3
+

5
3

(𝑥 − 3)2
 

2𝑥 − 1

𝑥(𝑥 − 3)2
=

−1

9𝑥
+

1

9(𝑥 − 3)
+

5

3(𝑥 − 3)2
 

 

(𝟗)   
𝒙𝟐

𝒙𝟐 + 𝟐𝒙 + 𝟏
 

Solution: 

𝑥2

𝑥2 + 2𝑥 + 1
 

As  
𝑥2

𝑥2 + 2𝑥 + 1
  is improper 
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So 

      1 

𝑥2 + 2𝑥 + 1     𝑥2 
 ±𝑥2 ± 2𝑥 ± 1 

           −2𝑥 − 1 

𝑥2

𝑥2 + 2𝑥 + 1
= 1 +  

−2𝑥 − 1

(𝑥)2 + 2(𝑥)(1) + (1)2
 

𝑥2

𝑥2 + 2𝑥 + 1
= 1 +  

−2𝑥 − 1

(𝑥 + 1)2
   … . . equ(𝐀) 

Now 

Let 

−2𝑥 − 1

(𝑥 + 1)2
=

A

𝑥 + 1
+

B

(𝑥 + 1)2
   … . . equ(i) 

Multiply equ (i) by  (𝑥 + 3)(𝑥 + 2)2 
−2𝑥 − 1

(𝑥 + 1)2
× (𝑥 + 1)2 =

A

𝑥 + 1
× (𝑥 + 1)2 +

B

(𝑥 + 1)2
× (𝑥 + 1)2 

−2𝑥 − 1 = 𝐴(𝑥 + 1) + 𝐵   … . . equ(ii) 

Put  𝑥 + 1 = 0 ⇒ 𝑥 = −1  in equ (ii) 

−2(−1) − 1 = 𝐴(0) + 𝐵 

2 − 1 = 0 + 𝐵 

1 = 𝐵 

𝐞𝐪𝐮 (𝐢𝐢) ⇒ 

−2𝑥 − 1 = 𝐴(𝑥 + 1) + 𝐵 

−2𝑥 − 1 = 𝐴𝑥 + 𝐴 + 𝐵 

−2𝑥 − 1 = 𝐴𝑥 + (𝐴 + 𝐵) 

By comparing the coefficients of  𝑥, we get 

𝐴 = −2 

Put the values of A  and B  in equ (i) 
−2𝑥 − 1

(𝑥 + 1)2
=

−2

𝑥 + 1
+

1

(𝑥 + 1)2
 

Put the above in equ (𝐀) 

𝑥2

𝑥2 + 2𝑥 + 1
= 1 +

−2

𝑥 + 1
+

1

(𝑥 + 1)2
 

𝑥2

𝑥2 + 2𝑥 + 1
= 1 −

2

𝑥 + 1
+

1

(𝑥 + 1)2
 

 

(𝟏𝟎)   
𝒙𝟐

(𝒙 − 𝟏)𝟐(𝒙 + 𝟏)
 

Solution: 

𝑥2

(𝑥 − 1)2(𝑥 + 1)
 

Let 

𝑥2

(𝑥 − 1)2(𝑥 + 1)
=

A

𝑥 − 1
+

B

(𝑥 − 1)2
+

C

𝑥 + 1
   … . . equ(i) 

Multiply equ (i) by (𝑥 − 1)2(𝑥 + 1) 



Exercise # 4.1 

https://web.facebook.com/TehkalsDotCom  https://tehkals.com/ 
 

15 

𝑥2

(𝑥 − 1)2(𝑥 + 1)
× (𝑥 − 1)2(𝑥 + 1) =

A

𝑥 − 1
× (𝑥 − 1)2(𝑥 + 1) +

B

(𝑥 − 1)2
× (𝑥 − 1)2(𝑥 + 1) + 

                                                                        
C

𝑥 + 1
× (𝑥 − 1)2(𝑥 + 1) 

𝑥2 = 𝐴(𝑥 − 1)(𝑥 + 1) + 𝐵(𝑥 + 1) + 𝐶(𝑥 − 1)2    … . . equ(ii) 

Put 𝑥 − 1 = 0 ⇒ 𝑥 = 1  in equ (ii) 

(1)2 = 𝐴(0)(1 + 1) + 𝐵(1 + 1) + 𝐶(0)2 

1 = 0 + 𝐵(2) + 0 

1 = 2𝐵 
1

2
= 𝐵 

B =
1

2
 

Put 𝑥 + 1 = 0 ⇒ 𝑥 = −1 in equ (ii) 

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

1 = 0 + 0 + 𝐶(−2)2 

1 = 𝐶(4) 
1

4
= 𝐶 

C =
1

4
 

𝐞𝐪𝐮 (𝐢𝐢) ⇒ 

𝑥2 = 𝐴(𝑥 − 1)(𝑥 + 1) + 𝐵(𝑥 + 1) + 𝐶(𝑥 − 1)2 

𝑥2 = 𝐴(𝑥2 − 1) + 𝐵𝑥 + 𝐵 + 𝐶(𝑥2 − 2𝑥 + 1) 

𝑥2 = 𝐴𝑥2 − 𝐴 + 𝐵𝑥 + 𝐵 + 𝐶𝑥2 − 2𝐶𝑥 + 𝐶 

𝑥2 = 𝐴𝑥2 + 𝐶𝑥2 + 𝐵𝑥 − 2𝐶𝑥 − 𝐴 + 𝐵 + 𝐶 

𝑥2 = (𝐴 + 𝐶)𝑥2 + (𝐵 − 2𝐶)𝑥 + (−𝐴 + 𝐵 + 𝐶) 

By comparing the coefficients of  𝑥2, we get 

𝐴 + 𝐶 = 1 

Put   C =
1

4
 

𝐴 +
1

4
= 1 

𝐴 = 1 −
1

4
 

𝐴 =
4 − 1

4
 

𝐴 =
3

4
 

Put the values of A, B  and C  in equ (i) 

=
A

𝑥 − 1
+

B

(𝑥 − 1)2
+

C

𝑥 + 1
 

𝑥2

(𝑥 − 1)2(𝑥 + 1)
=

3
4

𝑥 − 1
+

1
2

(𝑥 − 1)2
+

1
4

𝑥 + 1
 

𝑥2

(𝑥 − 1)2(𝑥 + 1)
=

3

4(𝑥 − 1)
+

1

2(𝑥 − 1)2
+

1

4(𝑥 + 1)
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𝐄𝐱𝐚𝐦𝐩𝐥𝐞 # 𝟓:  𝐅𝐢𝐧𝐝 𝐩𝐚𝐫𝐭𝐢𝐚𝐥 𝐟𝐫𝐚𝐜𝐭𝐢𝐨𝐧 𝐨𝐟 
𝟏

(𝒙 + 𝟏)(𝒙𝟐 + 𝟐)
 

Solution: 

1

(𝑥 + 1)(𝑥2 + 2)
 

Let 

1

(𝑥 + 1)(𝑥2 + 2)
=

A

𝑥 + 1
+

B𝑥 + C

𝑥2 + 2
   … . . equ(i) 

Multiply equ (i) by (𝑥 − 1)(𝑥2 + 3) 
1

(𝑥 + 1)(𝑥2 + 2)
× (𝑥 + 1)(𝑥2 + 2) =

A

𝑥 + 1
× (𝑥 + 1)(𝑥2 + 2) +

𝐵𝑥 + C

𝑥2 + 2
× (𝑥 + 1)(𝑥2 + 2) 

1 = 𝐴(𝑥2 + 2) + (𝐵𝑥 + 𝐶)(𝑥 + 1)   … . . equ(ii) 

Put 𝑥 + 1 = 0 ⇒ 𝑥 = −1 in equ (ii) 

1 = 𝐴((−1)2 + 2) + (𝐵(−1) + 𝐶)(0) 

1 = 𝐴(1 + 2) + 0 

1 = 𝐴(3) 

1 = 3𝐴 
1

3
= 𝐴 

A =
1

3
 

𝐞𝐪𝐮 (𝐢𝐢) ⇒ 

1 = 𝐴(𝑥2 + 2) + (𝐵𝑥 + 𝐶)(𝑥 + 1) 

1 = 𝐴𝑥2 + 2𝐴 + 𝐵𝑥2 + 𝐵𝑥 + 𝐶𝑥 + 𝐶 

1 = 𝐴𝑥2 + 𝐵𝑥2 + 𝐵𝑥 + 𝐶𝑥 + 2𝐴 + 𝐶 

1 = (𝐴 + 𝐵)𝑥2 + (𝐵 + 𝐶)𝑥 + (2𝐴 + 𝐶) 

Compare the coefficients of  𝑥2, 𝑥 𝑎𝑛𝑑 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 we get 

𝐴 + 𝐵 = 0   … . . equ(𝒂) 

B + C = 0   … . . equ(𝒃) 

2A + C = 1   … . . equ(𝒄) 

Put 𝐴 =
1

3
 in equ (𝒂) 

1

3
+ 𝐵 = 0 

𝐵 = −
1

3
 

Put  𝐵 = −
1

3
 in equ (𝒃) 

−
1

3
+ C = 0 

𝐶 =
1

3
 

Put the values of A, B  and C  in equ (i) 

1

(𝑥 + 1)(𝑥2 + 2)
=

1
3

𝑥 + 1
+

−
1
3 𝑥 +

1
3

𝑥2 + 2
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1

(𝑥 + 1)(𝑥2 + 2)
=

1
3

𝑥 + 1
+

−1𝑥 + 1
3

𝑥2 + 2
 

1

(𝑥 + 1)(𝑥2 + 2)
=

1

3(𝑥 + 1)
+

−1𝑥 + 1

3(𝑥2 + 2)
 

1

(𝑥 + 1)(𝑥2 + 2)
=

1

3(𝑥 + 1)
+

−(𝑥 − 1)

3(𝑥2 + 2)
 

1

(𝑥 + 1)(𝑥2 + 2)
=

1

3(𝑥 + 1)
−  

𝑥 − 1

3(𝑥2 + 2)
 

 

𝐄𝐱𝐚𝐦𝐩𝐥𝐞 𝟔:  𝐅𝐢𝐧𝐝 𝐩𝐚𝐫𝐭𝐢𝐚𝐥 𝐟𝐫𝐚𝐜𝐭𝐢𝐨𝐧 𝐨𝐟 
4𝑥2 − 28

𝑥4 − 𝑥2 − 6
 

Solution: 

4𝑥2 − 28

𝑥4 − 𝑥2 − 6
 

4𝑥2 − 28

𝑥4 − 𝑥2 − 6
=

4𝑥2 − 28

(𝑥2 − 3)(𝑥2 + 2)
 

Let 

4𝑥2 − 28

(𝑥2 − 3)(𝑥2 + 2)
=

𝐴𝑥 + 𝐵

𝑥2 − 3
+

𝐶𝑥 + 𝐷

𝑥2 + 2
   … . . equ(i) 

Multiply equ (i) by  (𝑥2 − 3)(𝑥2 + 2) 

4𝑥2 − 28

(𝑥2 − 3)(𝑥2 + 2)
× (𝑥2 − 3)(𝑥2 + 2) =

𝐴𝑥 + 𝐵

𝑥2 − 3
× (𝑥2 − 3)(𝑥2 + 2) +

𝐶𝑥 + 𝐷

𝑥2 + 2
× (𝑥2 − 3)(𝑥2 + 2) 

4𝑥2 − 28 = (𝐴𝑥 + 𝐵)(𝑥2 + 2) + (𝐶𝑥 + 𝐷)(𝑥2 − 3)   … . . equ(ii) 

𝐞𝐪𝐮 (𝐢𝐢) ⇒ 

4𝑥2 − 28 = 𝐴𝑥3 + 2𝐴𝑥 + 𝐵𝑥2 + 2𝐵 + 𝐶𝑥3 − 3𝐶𝑥 + 𝐷𝑥2 − 3𝐷 

4𝑥2 − 28 = 𝐴𝑥3 + 𝐶𝑥3 + 𝐵𝑥2 + 𝐷𝑥2 + 2𝐴𝑥 − 3𝐶𝑥 + 2𝐵 − 3𝐷 

4𝑥2 − 28 = (𝐴 + 𝐶)𝑥3 + (𝐵 + 𝐷)𝑥2 + (2𝐴 − 3𝐶)𝑥 + (2𝐵 − 3𝐷) 

Compare the coefficients of   𝑥3  , 𝑥2 , 𝑥 𝑎𝑛𝑑 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 we get 

𝐴 + 𝐶 = 0   … . . equ(𝒂) 

B + D = 4   … . . equ(𝒃) 

2A − 3C = 0   … . . equ(𝒄) 

2B − 3D = −28   … . . equ(𝒅) 

𝐹𝑟𝑜𝑚 𝑒𝑞𝑢(𝒂) 

𝐴 = −𝐶   … . . equ(𝒆) 

Put  𝑨 = −𝑪 in equ (𝒄) 

2(−C) − 3C = 0 

−2C − 3C = 0 

−5C = 0 

C =
0

− 5
 

C = 0 

Put  C = 0 in equ (𝒆) 

𝐴 = −(0) 

𝐴 = 0 

𝑅. 𝑊 

𝑥4 − 𝑥2 − 6 = 𝑥4 − 3𝑥2 + 2𝑥2 − 6 

𝑥4 − 𝑥2 − 6 = 𝑥2(𝑥2 − 3) + 2(𝑥2 − 3) 

𝑥4 − 𝑥2 − 6 = (𝑥2 − 3)(𝑥2 + 2) 
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𝐹𝑟𝑜𝑚 𝑒𝑞𝑢(𝒃) 

B = 4 − D   … . . equ(𝒇) 

Put  B = 4 − D in equ (𝒅) 

2(4 − D) − 3D = −28 

8 − 2D − 3D = −28 

−5D = −28 − 8 

−5D = −36 

5D = 36 

D =
36

5
 

Put  D =
36

5
 in equ (𝒇) 

B = 4 −
36

5
 

B =
20 − 36

5
 

B =
−16

5
 

Put the values of A, B  , C  and  D  in equ (i) 

4𝑥2 − 28

(𝑥2 − 3)(𝑥2 + 2)
=

(0)𝑥 + (
−16

5
)

𝑥2 − 3
+

(0)𝑥 +
36
5

𝑥2 + 2
 

4𝑥2 − 28

(𝑥2 − 3)(𝑥2 + 2)
=

−16
5

𝑥2 − 3
+

36
5

𝑥2 + 2
 

4𝑥2 − 28

(𝑥2 − 3)(𝑥2 + 2)
=

−16

5(𝑥2 − 3)
+

36

5(𝑥2 + 2)
 

 

𝐄𝐱𝐚𝐦𝐩𝐥𝐞 𝟕:  𝐅𝐢𝐧𝐝 𝐩𝐚𝐫𝐭𝐢𝐚𝐥 𝐟𝐫𝐚𝐜𝐭𝐢𝐨𝐧 𝐨𝐟 
𝟏

(𝒙 − 𝟏)(𝒙𝟐 + 𝟏)𝟐
 

Solution: 

1

(𝑥 − 1)(𝑥2 + 1)2
 

Let 

1

(𝑥 − 1)(𝑥2 + 1)2
=

A

𝑥 − 1
+

B𝑥 + C

𝑥2 + 1
+

𝐷𝑥 + E

(𝑥2 + 1)2
   … . . equ(i) 

Multiply equ (i) by (𝑥 − 1)(𝑥2 + 1)2 
1

(𝑥 − 1)(𝑥2 + 1)2
× (𝑥 − 1)(𝑥2 + 1)2 =

A

𝑥 − 1
× (𝑥 − 1)(𝑥2 + 1)2 +

B𝑥 + C

𝑥2 + 1
× (𝑥 − 1)(𝑥2 + 1)2 + 

                                                                              
𝐷𝑥 + E

(𝑥2 + 1)2
× (𝑥 − 1)(𝑥2 + 1)2 

1 = 𝐴(𝑥2 + 1)2 + (𝐵𝑥 + 𝐶)(𝑥 − 1)(𝑥2 + 1) + (𝐷𝑥 + 𝐸)(𝑥 − 1)   … . . equ(ii) 

Put 𝑥 − 1 = 0 ⇒ 𝑥 = 1 in equ (ii) 

1 = 𝐴((1)2 + 1)2 + (𝐵𝑥 + 𝐶)(0)(𝑥2 + 1) + (𝐷𝑥 + 𝐸)(0) 

1 = 𝐴(1 + 1)2 + 0 + 0 

1 = 𝐴(2)2 

1 = 𝐴(4) 
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1

4
= 𝐴 

𝐴 =
1

4
 

𝐞𝐪𝐮 (𝐢𝐢) ⇒ 

1 = 𝐴(𝑥2 + 1)2 + (𝐵𝑥 + 𝐶)(𝑥 − 1)(𝑥2 + 1) + (𝐷𝑥 + 𝐸)(𝑥 − 1) 

1 = 𝐴(𝑥4 + 2𝑥2 + 1) + (𝐵𝑥 + 𝐶)(𝑥3 + 𝑥 − 𝑥2 − 1) + 𝐷𝑥2 − 𝐷𝑥 + 𝐸𝑥 − 𝐸 

1 = 𝐴𝑥4 + 2𝐴𝑥2 + 𝐴 + 𝐵𝑥4 + 𝐵𝑥2 − 𝐵𝑥3 − 𝐵𝑥 + 𝐶𝑥3 + 𝐶𝑥 − 𝐶𝑥2 − 𝐶 + 𝐷𝑥2 − 𝐷𝑥 + 𝐸𝑥 − 𝐸 

1 = 𝐴𝑥4 + 𝐵𝑥4 − 𝐵𝑥3 + 𝐶𝑥3 + 2𝐴𝑥2 + 𝐵𝑥2 − 𝐶𝑥2 + 𝐷𝑥2 − 𝐵𝑥 + 𝐶𝑥 − 𝐷𝑥 + 𝐸𝑥 + 𝐴 − 𝐶 − 𝐸 

1 = (𝐴 + 𝐵)𝑥4 + (−𝐵 + 𝐶)𝑥3 + (2𝐴 + 𝐵 − 𝐶 + 𝐷)𝑥2 + (−𝐵 + 𝐶 − 𝐷 + 𝐸)𝑥 + (𝐴 − 𝐶 − 𝐸) 

Compare the coefficients of  𝑥4  , 𝑥3  , 𝑥2 , 𝑥 𝑎𝑛𝑑 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 we get 

𝐴 + 𝐵 = 0   … . . equ(𝒂) 

−B + C = 0   … . . equ(𝒃) 

2A + B − C + D = 0   … . . equ(𝒄) 

−B + C − D + E = 0   … . . equ(𝒅) 

A − C − E = 1   … . . equ(𝒆) 

Put  𝐴 =
1

4
 in equ (𝒂) 

1

4
+ 𝐵 = 0 

𝐵 = −
1

4
 

Put  𝐵 = −
1

4
 in equ (𝒃) 

− (−
1

4
) + C = 0 

1

4
+ 𝐶 = 0 

𝐶 = −
1

4
 

𝑃𝑢𝑡 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒𝑠 𝑜𝑓 𝐴, 𝐵  𝑎𝑛𝑑 𝐶  𝑖𝑛 𝑒𝑞𝑢 (𝑐) 

2 (
1

4
) + (−

1

4
) − (−

1

4
) + D = 0 

2

4
−

1

4
+

1

4
+ D = 0 

1

2
+ D = 0 

D = −
1

2
 

𝑃𝑢𝑡 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒𝑠 𝑜𝑓 𝐴  𝑎𝑛𝑑 𝐶  𝑖𝑛 𝑒𝑞𝑢 (𝒆) 

A − C − E = 1 
1

4
− (−

1

4
) − E = 1 

1

4
+

1

4
− E = 1 

1 + 1

4
= 1 + E 
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2

4
− 1 = E 

1

2
− 1 = E 

1 − 2

2
= E 

−1

2
= E 

E =
−1

2
 

Put the values of A, B  , C  , D and E  in equ (i) 

1

(𝑥 − 1)(𝑥2 + 1)2
=

1
4

𝑥 − 1
+

−
1
4 𝑥 + (−

1
4)

𝑥2 + 1
+

−
1
2 𝑥 + (−

1
2)

(𝑥2 + 1)2
 

1

(𝑥 − 1)(𝑥2 + 1)2
=

1

4(𝑥 − 1)
+

−𝑥 − 1
4

𝑥2 + 1
+

−𝑥 − 1
2

(𝑥2 + 1)2
 

1

(𝑥 − 1)(𝑥2 + 1)2
=

1

4(𝑥 − 1)
+

−(𝑥 + 1)

4(𝑥2 + 1)
+

−(𝑥 + 1)

2(𝑥2 + 1)2
 

1

(𝑥 − 1)(𝑥2 + 1)2
=

1

4(𝑥 − 1)
−

𝑥 + 1

4(𝑥2 + 1)
−

𝑥 + 1

2(𝑥2 + 1)2
 

Exercise # 4.2 

Page # 82 

Resolve the following fractions into partial fraction. 

(𝟏)  
𝟏

𝒙(𝒙𝟐 + 𝟏)
 

Solution: 

Let 

1

𝑥(𝑥2 + 1)
=

A

𝑥
+

B𝑥 + C

𝑥2 + 1
   … . . equ(i) 

Multiply equ (i) by 𝑥(𝑥2 + 1) 
1

𝑥(𝑥2 + 1)
× 𝑥(𝑥2 + 1) =

A

𝑥
× 𝑥(𝑥2 + 1) +

𝐵𝑥 + C

𝑥2 + 1
× 𝑥(𝑥2 + 1) 

1 = 𝐴(𝑥2 + 1) + (𝐵𝑥 + 𝐶)𝑥   … . . equ(ii) 

Put 𝑥 = 0 in equ (ii) 

1 = 𝐴((0)2 + 1) + (𝐵(0) + 𝐶)(0) 

1 = 𝐴(0 + 1) + 0 

1 = 𝐴(1) 

1 = 𝐴 

A = 1 

𝐞𝐪𝐮 (𝐢𝐢) ⇒ 

1 = 𝐴(𝑥2 + 1) + (𝐵𝑥 + 𝐶)𝑥 

1 = 𝐴𝑥2 + 𝐴 + 𝐵𝑥2 + 𝐶𝑥 

1 = 𝐴𝑥2 + 𝐵𝑥2 + 𝐶𝑥 + 𝐴 

1 = (𝐴 + 𝐵)𝑥2 + 𝐶𝑥 + 𝐴 

By comparing the coefficients of  𝑥2, 𝑥 𝑎𝑛𝑑 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 we get 
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𝐴 + 𝐵 = 0   … . . equ(𝒂) 

C = 0   … . . equ(𝒃) 

A = 1   … . . equ(𝒄) 

Put 𝐴 = 1 in equ (𝒂) 

1 + 𝐵 = 0 

𝐵 = −1 

Put the values of A, B  and C  in equ (i) 
1

𝑥(𝑥2 + 1)
=

1

𝑥
+

−1𝑥 + 0

𝑥2 + 1
 

1

𝑥(𝑥2 + 1)
=

1

𝑥
+

−𝑥

𝑥2 + 1
 

1

𝑥(𝑥2 + 1)
=

1

𝑥
−

𝑥

𝑥2 + 1
 

 

(𝟐)  
𝒙𝟐 + 𝟑𝒙 + 𝟏

(𝒙 − 𝟏)(𝒙𝟐 + 𝟑)
 

Solution: 

𝑥2 + 3𝑥 + 1

(𝑥 − 1)(𝑥2 + 3)
 

Let 

𝑥2 + 3𝑥 + 1

(𝑥 − 1)(𝑥2 + 3)
=

A

𝑥 − 1
+

B𝑥 + C

𝑥2 + 3
   … . . equ(i) 

Multiply equ (i) by (𝑥 − 1)(𝑥2 + 3) 

𝑥2 + 3𝑥 + 1

(𝑥 − 1)(𝑥2 + 3)
× (𝑥 − 1)(𝑥2 + 3) =

A

𝑥 − 1
× (𝑥 − 1)(𝑥2 + 3) +

𝐵𝑥 + C

𝑥2 + 3
× (𝑥 − 1)(𝑥2 + 3) 

𝑥2 + 3𝑥 + 1 = 𝐴(𝑥2 + 3) + (𝐵𝑥 + 𝐶)(𝑥 − 1)   … . . equ(ii) 

Put 𝑥 − 1 = 0 ⇒ 𝑥 = 1 in equ (ii) 

(1)2 + 3(1) + 1 = 𝐴((1)2 + 3) + (𝐵(1) + 𝐶)(0) 

1 + 3 + 1 = 𝐴(1 + 3) + 0 

5 = 𝐴(4) 

5 = 4𝐴 
5

4
= 𝐴 

A =
5

4
 

𝐞𝐪𝐮 (𝐢𝐢) ⇒ 

𝑥2 + 3𝑥 + 1 = 𝐴(𝑥2 + 3) + (𝐵𝑥 + 𝐶)(𝑥 − 1) 

𝑥2 + 3𝑥 + 1 = 𝐴𝑥2 + 3𝐴 + 𝐵𝑥2 − 𝐵𝑥 + 𝐶𝑥 − 𝐶 

𝑥2 + 3𝑥 + 1 = 𝐴𝑥2 + 𝐵𝑥2 − 𝐵𝑥 + 𝐶𝑥 + 3𝐴 − 𝐶 

𝑥2 + 3𝑥 + 1 = (𝐴 + 𝐵)𝑥2 + (−𝐵 + 𝐶)𝑥 + (3𝐴 − 𝐶) 

Compare the coefficients of  𝑥2, 𝑥 𝑎𝑛𝑑 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 we get 

𝐴 + 𝐵 = 1   … . . equ(𝒂) 

−B + C = 3   … . . equ(𝒃) 

3A − C = 1   … . . equ(𝒄) 
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Put 𝐴 =
5

4
 in equ (𝒂) 

5

4
+ 𝐵 = 1 

𝐵 = 1 −
5

4
 

𝐵 =
4 − 5

4
 

𝐵 =
−1

4
 

Put 𝐵 =
−1

4
 in equ (𝒃) 

− (
−1

4
) + C = 3 

1

4
+ C = 3 

𝐶 = 3 +
−1

4
 

𝐶 = 3 −
1

4
 

𝐶 =
12 − 1

4
 

𝐶 =
11

4
 

Put the values of A, B  and C  in equ (i) 

𝑥2 + 3𝑥 + 1

(𝑥 − 1)(𝑥2 + 3)
=

5
4

𝑥 − 1
+

−1
4

𝑥 +
11
4

𝑥2 + 3
 

𝑥2 + 3𝑥 + 1

(𝑥 − 1)(𝑥2 + 3)
=

5
4

𝑥 − 1
+

−1𝑥 + 11
4

𝑥2 + 3
 

𝑥2 + 3𝑥 + 1

(𝑥 − 1)(𝑥2 + 3)
=

5

4(𝑥 − 1)
+

−1𝑥 + 11

4(𝑥2 + 3)
 

𝑥2 + 3𝑥 + 1

(𝑥 − 1)(𝑥2 + 3)
=

5

4(𝑥 − 1)
+

−(1𝑥 − 11)

4(𝑥2 + 3)
 

𝑥2 + 3𝑥 + 1

(𝑥 − 1)(𝑥2 + 3)
=

5

4(𝑥 − 1)
−  

𝑥 − 11

4(𝑥2 + 3)
 

 

(𝟑)  
𝟐𝒙 + 𝟏

(𝒙𝟐 + 𝟏)(𝒙 − 𝟏)
 

Solution: 

2𝑥 + 1

(𝑥2 + 1)(𝑥 − 1)
 

Let 

2𝑥 + 1

(𝑥2 + 1)(𝑥 − 1)
=

Ax + B

𝑥2 + 1
+

C

𝑥 − 1
   … . . equ(i) 

Multiply equ (i) by (𝑥2 + 1)(𝑥 − 1) 
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2𝑥 + 1

(𝑥2 + 1)(𝑥 − 1)
× (𝑥2 + 1)(𝑥 − 1) =

Ax + B

𝑥2 + 1
× (𝑥2 + 1)(𝑥 − 1) +

𝐶

𝑥 − 1
× (𝑥2 + 1)(𝑥 − 1) 

2𝑥 + 1 = (𝐴𝑥 + 𝐵)(𝑥 − 1) + 𝐶(𝑥2 + 1)   … . . equ(ii) 

Put 𝑥 − 1 = 0 ⇒ 𝑥 = 1 in equ (ii) 

2𝑥 + 1 = (𝐴𝑥 + 𝐵)(𝑥 − 1) + 𝐶(𝑥2 + 1) 

2(1) + 1 = (𝐴(1) + 𝐵)(0) + 𝐶((1)2 + 1) 

2 + 1 = 0 + 𝐶(1 + 1) 

3 = 𝐶(2) 

3 = 2𝐶 
3

2
= 𝐶 

C =
3

2
 

𝐞𝐪𝐮 (𝐢𝐢) ⇒ 

2𝑥 + 1 = (𝐴𝑥 + 𝐵)(𝑥 − 1) + 𝐶(𝑥2 + 1) 

2𝑥 + 1 = 𝐴𝑥2 − 𝐴𝑥 + 𝐵𝑥 − 𝐵 + 𝐶𝑥2 + 𝐶 

2𝑥 + 1 = 𝐴𝑥2 + 𝐶𝑥2 − 𝐴𝑥 + 𝐵𝑥 − 𝐵 + 𝐶 

2𝑥 + 1 = (𝐴 + 𝐶)𝑥2 + (−𝐴 + 𝐵)𝑥 + (−𝐵 + 𝐶) 

Compare the coefficients of  𝑥2, 𝑥 𝑎𝑛𝑑 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 we get 

𝐴 + 𝐶 = 0   … . . equ(𝒂) 

−A + B = 2   … . . equ(𝒃) 

−B + C = 1   … . . equ(𝒄) 

Put  C =
3

2
 in equ (𝒂) 

𝐴 +
3

2
= 0 

𝐴 = −
3

2
 

Put  𝐴 = −
3

2
 in equ (𝒃) 

− (−
3

2
) + B = 2 

3

2
+ B = 2 

𝐵 = 2 −
3

2
 

𝐵 =
4 − 3

2
 

𝐵 =
1

2
 

Put the values of A, B  and C  in equ (i) 

2𝑥 + 1

(𝑥2 + 1)(𝑥 − 1)
=

−3
2 𝑥 +

1
2

𝑥2 + 1
+

3
2

𝑥 − 1
 

2𝑥 + 1

(𝑥2 + 1)(𝑥 − 1)
=

−3𝑥 + 1
2

𝑥2 + 1
+

3
2

𝑥 − 1
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2𝑥 + 1

(𝑥2 + 1)(𝑥 − 1)
=

−3𝑥 + 1

2(𝑥2 + 1)
+

3

2(𝑥 − 1)
 

2𝑥 + 1

(𝑥2 + 1)(𝑥 − 1)
=

−(3𝑥 − 1)

2(𝑥2 + 1)
+

3

2(𝑥 − 1)
 

2𝑥 + 1

(𝑥2 + 1)(𝑥 − 1)
= − 

3𝑥 − 1

2(𝑥2 + 1)
+

3

2(𝑥 − 1)
 

 

(𝟒)  
−𝟑

𝒙𝟐(𝒙𝟐 + 𝟓)
 

Solution: 

−3

𝑥2(𝑥2 + 5)
 

Let 

−3

𝑥2(𝑥2 + 5)
=

A

𝑥
+

B

𝑥2
+

C𝑥 + D

𝑥2 + 5
   … . . equ(i) 

Multiply equ (i) by 𝑥2(𝑥2 + 5) 
−3

𝑥2(𝑥2 + 5)
× 𝑥2(𝑥2 + 5) =

A

𝑥
× 𝑥2(𝑥2 + 5) +

B

𝑥2
× 𝑥2(𝑥2 + 5) +

C𝑥 + D

𝑥2 + 5
× 𝑥2(𝑥2 + 5) 

−3 = 𝐴𝑥(𝑥2 + 5) + 𝐵(𝑥2 + 5) + (C𝑥 + D)𝑥2    … . . equ(ii) 

Put 𝑥 = 0 in equ (ii) 

−3 = 𝐴(0)(𝑥2 + 5) + 𝐵((0)2 + 5) + (C𝑥 + D)(0)2 

−3 = 𝐴(0) + 𝐵(0 + 5) + (C𝑥 + D)(0) 

−3 = 0 + 𝐵(5) + 0 

−3 = 5𝐵 
−3

5
= 𝐵 

𝐵 =
−3

5
 

equ (ii) ⇒ 

−3 = 𝐴𝑥(𝑥2 + 5) + 𝐵(𝑥2 + 5) + (C𝑥 + D)𝑥2 

−3 = 𝐴𝑥3 + 5𝐴𝑥 + 𝐵𝑥2 + 5𝐵 + 𝐶𝑥3 + 𝐷𝑥2 

−3 = 𝐴𝑥3 + 𝐶𝑥3 + 𝐵𝑥2 + 𝐷𝑥2 + 5𝐴𝑥 + 5𝐵 

−3 = (𝐴 + 𝐶)𝑥3 + (𝐵 + 𝐷)𝑥2 + 5𝐴𝑥 + 5𝐵 

By comparing the coefficients of  𝑥3, 𝑥2, 𝑥 and constant we get 

𝐴 + 𝐶 = 0   … . . equ(𝑎) 

𝐵 + 𝐷 = 0   … . . equ(𝑏) 

5𝐴 = 0   … . . equ(𝑐) 

5𝐵 = −3   … . . equ(𝑑) 

From equ(c) 

𝐴 =
0

5
 

𝐴 = 0 

𝑃𝑢𝑡 𝐴 = 0 𝑖𝑛 𝑒𝑞𝑢 (𝑎) 

0 + 𝐶 = 0 

𝐶 = 0 
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𝑃𝑢𝑡 𝐵 =
−3

5
 𝑖𝑛 𝑒𝑞𝑢 (𝑏) 

−3

5
+ 𝐷 = 0 

𝐷 =
3

5
 

Put the values of A, B , C and D  in equ (i) 

−3

𝑥2(𝑥2 + 5)
=

0

𝑥
+

−3
5

𝑥2
+

0𝑥 +
3
5

𝑥2 + 5
 

−3

𝑥2(𝑥2 + 5)
= 0 +

−3

5𝑥2
+

3

5(𝑥2 + 5)
 

−3

𝑥2(𝑥2 + 5)
=

−3

5𝑥2
+

3

5(𝑥2 + 5)
 

 

(𝟓)  
𝟑𝒙 − 𝟐

(𝒙 + 𝟒)(𝟑𝒙𝟐 + 𝟏)
 

Solution: 

3𝑥 − 2

(𝑥 + 4)(3𝑥2 + 1)
 

Let 

3𝑥 − 2

(𝑥 + 4)(3𝑥2 + 1)
=

A

𝑥 + 4
+

B𝑥 + C

3𝑥2 + 1
   … . . equ(i) 

Multiply equ (i) by (𝑥 + 4)(3𝑥2 + 1) 
3𝑥 − 2

(𝑥 + 4)(3𝑥2 + 1)
× (𝑥 + 4)(3𝑥2 + 1) =

A

𝑥 + 4
× (𝑥 + 4)(3𝑥2 + 1) +

𝐵𝑥 + C

3𝑥2 + 1
× (𝑥 + 4)(3𝑥2 + 1) 

3𝑥 − 2 = 𝐴(3𝑥2 + 1) + (𝐵𝑥 + 𝐶)(𝑥 + 4)   … . . equ(ii) 

Put 𝑥 + 4 = 0 ⇒ 𝑥 = −4  in equ (ii) 

3(−4) − 2 = 𝐴(3(−4)2 + 1) + (𝐵(−4) + 𝐶)(0) 

−12 − 2 = 𝐴(3(16) + 1) + 0 

−14 = 𝐴(48 + 1) 

−14 = 𝐴(49) 
−14

49
= 𝐴 

−2

7
= 𝐴 

A =
−2

7
 

𝐞𝐪𝐮 (𝐢𝐢) ⇒ 

3𝑥 − 2 = 𝐴(3𝑥2 + 1) + (𝐵𝑥 + 𝐶)(𝑥 + 4) 

3𝑥 − 2 = 3𝐴𝑥2 + 𝐴 + 𝐵𝑥2 + 4𝐵𝑥 + 𝐶𝑥 + 4𝐶 

3𝑥 − 2 = 3𝐴𝑥2 + 𝐵𝑥2 + 4𝐵𝑥 + 𝐶𝑥 + 𝐴 + 4𝐶 

3𝑥 − 2 = (3𝐴 + 𝐵)𝑥2 + (4𝐵 + 𝐶)𝑥 + (𝐴 + 4𝐶) 

Compare the coefficients of  𝑥2, 𝑥 𝑎𝑛𝑑 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 we get 

3𝐴 + 𝐵 = 0   … . . equ(𝒂) 

4B + C = 3   … . . equ(𝒃) 

A + 4C = −2   … . . equ(𝒄) 
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Put 𝐴 =
−2

7
 in equ (𝒂) 

3 (
−2

7
) + 𝐵 = 0 

−6

7
+ 𝐵 = 0 

𝐵 =
6

7
 

Put 𝐵 =
6

7
  in equ (𝒃) 

4 (
6

7
) + C = 3 

24

7
+ C = 3 

𝐶 = 3 −
24

7
 

𝐶 =
21 − 24

7
 

𝐶 =
−3

7
 

Put the values of A, B  and C  in equ (i) 

3𝑥 − 2

(𝑥 + 4)(3𝑥2 + 1)
=

−2
7

𝑥 + 4
+

6
7

𝑥 +
−3
7

3𝑥2 + 1
 

3𝑥 − 2

(𝑥 + 4)(3𝑥2 + 1)
=

−2
7

𝑥 + 4
+

6𝑥 − 3
7

3𝑥2 + 1
 

3𝑥 − 2

(𝑥 + 4)(3𝑥2 + 1)
=

−2

7(𝑥 + 4)
+

6𝑥 − 3

7(3𝑥2 + 1)
 

    

(𝟔)  
𝟓𝒙

(𝒙 + 𝟏)(𝒙𝟐 − 𝟐)𝟐
 

Solution: 

5𝑥

(𝑥 + 1)(𝑥2 − 2)2
 

Let 

5𝑥

(𝑥 + 1)(𝑥2 − 2)2
=

A

𝑥 + 1
+

B𝑥 + C

𝑥2 − 2
+

𝐷𝑥 + E

(𝑥2 − 2)2
   … . . equ(i) 

Multiply equ (i) by (𝑥 + 1)(𝑥2 − 2)2 
5𝑥

(𝑥 + 1)(𝑥2 − 2)2
× (𝑥 + 1)(𝑥2 − 2)2 =

A

𝑥 + 1
× (𝑥 + 1)(𝑥2 − 2)2 +

B𝑥 + C

𝑥2 − 2
× (𝑥 + 1)(𝑥2 − 2)2 + 

                                                                          
𝐷𝑥 + E

(𝑥2 − 2)2
× (𝑥 + 1)(𝑥2 − 2)2 

5𝑥 = 𝐴(𝑥2 − 2)2 + (𝐵𝑥 + 𝐶)(𝑥 + 1)(𝑥2 − 2) + (𝐷𝑥 + 𝐸)(𝑥 + 1)   … . . equ(ii) 

Put 𝑥 + 1 = 0 ⇒ 𝑥 = −1 in equ (ii) 

5(−1) = 𝐴((−1)2 − 2)2 + (𝐵(−1) + 𝐶)(0)(𝑥2 − 2) + (𝐷𝑥 + 𝐸)(0) 

−5 = 𝐴(1 − 2)2 + 0 + 0 

−5 = 𝐴(−1)2 
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−5 = 𝐴(1) 

−5 = 𝐴 

A = −5 

𝐞𝐪𝐮 (𝐢𝐢) ⇒ 

5𝑥 = 𝐴(𝑥2 − 2)2 + (𝐵𝑥 + 𝐶)(𝑥 + 1)(𝑥2 − 2) + (𝐷𝑥 + 𝐸)(𝑥 + 1) 

5𝑥 = 𝐴(𝑥4 − 4𝑥2 + 4) + (𝐵𝑥 + 𝐶)(𝑥3 − 2𝑥 + 𝑥2 − 2) + 𝐷𝑥2 + 𝐷𝑥 + 𝐸𝑥 + 𝐸 

5𝑥 = 𝐴𝑥4 − 4𝐴𝑥2 + 4𝐴 + 𝐵𝑥4 − 2𝐵𝑥2 + 𝐵𝑥3 − 2𝐵𝑥 + 𝐶𝑥3 − 2𝐶𝑥 + 𝐶𝑥2 − 2𝐶 + 𝐷𝑥2 + 𝐷𝑥 + 𝐸𝑥 + 𝐸 

5𝑥 = 𝐴𝑥4 + 𝐵𝑥4 + 𝐵𝑥3 + 𝐶𝑥3 − 4𝐴𝑥2 − 2𝐵𝑥2 + 𝐶𝑥2 + 𝐷𝑥2 − 2𝐵𝑥 − 2𝐶𝑥 + 𝐷𝑥 + 𝐸𝑥 + 4𝐴 − 2𝐶 + 𝐸 

5𝑥 = (𝐴 + 𝐵)𝑥4 + (𝐵 + 𝐶)𝑥3 + (−4𝐴 − 2𝐵 + 𝐶 + 𝐷)𝑥2 + (−2𝐵 − 2𝐶 + 𝐷 + 𝐸)𝑥 + (4𝐴 − 2𝐶 + 𝐸) 

Compare the coefficients of  𝑥4  , 𝑥3  , 𝑥2 , 𝑥 𝑎𝑛𝑑 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 we get 

𝐴 + 𝐵 = 0   … . . equ(𝒂) 

B + C = 0   … . . equ(𝒃) 

−4A − 2B + C + D = 0   … . . equ(𝒄) 

−2B − 2C + D + E = 5   … . . equ(𝒅) 

4A − 2C + E = 0   … . . equ(𝒆) 

Put 𝐴 = −5 in equ (𝒂) 

−5 + 𝐵 = 0 

𝐵 = 5 

Put  𝐵 = 5 in equ (𝒃) 

5 + C = 0 

𝐶 = −5 

𝑃𝑢𝑡 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒𝑠 𝑜𝑓 𝐴, 𝐵  𝑎𝑛𝑑 𝐶  𝑖𝑛 𝑒𝑞𝑢 (𝑐) 

−4(−5) − 2(5) + (−5) + D = 0 

20 − 10 − 5 + D = 0 

10 − 5 + D = 0 

5 + D = 0 

D = −5 

𝑃𝑢𝑡 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒𝑠 𝑜𝑓 𝐴  𝑎𝑛𝑑 𝐶  𝑖𝑛 𝑒𝑞𝑢 (𝑒) 

4(−5) − 2(−5) + E = 0 

−20 + 10 + E = 0 

−10 + E = 0 

E = 10 

Put the values of A, B  , C  , D and E  in equ (i) 

5𝑥

(𝑥 + 1)(𝑥2 − 2)2
=

−5

𝑥 + 1
+

5𝑥 + (−5)

𝑥2 − 2
+

−5𝑥 + 10

(𝑥2 − 2)2
 

5𝑥

(𝑥 + 1)(𝑥2 − 2)2
=

−5

𝑥 + 1
+

5𝑥 − 5

𝑥2 − 2
+

−5𝑥 + 10

(𝑥2 − 2)2
 

  

(𝟕)  
𝟓𝒙𝟐 − 𝟒𝒙 + 𝟖

(𝒙𝟐 + 𝟏)𝟐(𝒙 − 𝟐)
 

Solution: 

5𝑥2 − 4𝑥 + 8

(𝑥2 + 1)2(𝑥 − 2)
 

Let 
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5𝑥2 − 4𝑥 + 8

(𝑥2 + 1)2(𝑥 − 2)
=

𝐴𝑥 + 𝐵

𝑥2 + 1
+

C𝑥 + D

(𝑥2 + 1)2
+

E

𝑥 − 2
   … . . equ(i) 

Multiply equ (i) by (𝑥2 + 1)2(𝑥 − 2) 

5𝑥2 − 4𝑥 + 8

(𝑥2 + 1)2(𝑥 − 2)
× (𝑥2 + 1)2(𝑥 − 2) =

𝐴𝑥 + 𝐵

𝑥2 + 1
× (𝑥2 + 1)2(𝑥 − 2) +

C𝑥 + D

(𝑥2 + 1)2
× (𝑥2 + 1)2(𝑥 − 2) + 

                                                                             
E

𝑥 − 2
× (𝑥2 + 1)2(𝑥 − 2) 

5𝑥2 − 4𝑥 + 8 = (𝐴𝑥 + 𝐵)(𝑥2 + 1)(𝑥 − 2) + (𝐶𝑥 + 𝐷)(𝑥 − 2) + 𝐸(𝑥2 + 1)2    … . . equ(ii) 

Put 𝑥 − 2 = 0 ⇒ 𝑥 = 2 in equ (ii) 

5(2)2 − 4(2) + 8 = (𝐴(2) + 𝐵)(𝑥2 + 1)(0) + (𝐶(2) + 𝐷)(0) + 𝐸((2)2 + 1)2 

5(4) − 8 + 8 = 0 + 0 + 𝐸(4 + 1)2 

20 = 𝐸(5)2 

20 = 𝐸(25) 
20

25
= 𝐸 

4

5
= 𝐸 

𝐸 =
4

5
 

𝐞𝐪𝐮 (𝐢𝐢) ⇒ 

5𝑥2 − 4𝑥 + 8 = (𝐴𝑥 + 𝐵)(𝑥2 + 1)(𝑥 − 2) + (𝐶𝑥 + 𝐷)(𝑥 − 2) + 𝐸(𝑥2 + 1)2 

5𝑥2 − 4𝑥 + 8 = (𝐴𝑥 + 𝐵)(𝑥3 − 2𝑥2 + 𝑥 − 2) + 𝐶𝑥2 − 2𝐶𝑥 + 𝐷𝑥 − 2𝐷 + 𝐸(𝑥4 + 2𝑥2 + 1) 

5𝑥2 − 4𝑥 + 8 = 𝐴𝑥4 − 2𝐴𝑥3 + 𝐴𝑥2 − 2𝐴𝑥 + 𝐵𝑥3 − 2𝐵𝑥2 + 𝐵𝑥 − 2𝐵 + 𝐶𝑥2 − 2𝐶𝑥 + 𝐷𝑥 − 2𝐷 + 𝐸𝑥4 + 2𝐸𝑥2 + 𝐸 

5𝑥2 − 4𝑥 + 8 = 𝐴𝑥4 + 𝐸𝑥4 − 2𝐴𝑥3 + 𝐵𝑥3 + 𝐴𝑥2 − 2𝐵𝑥2 + 𝐶𝑥2 + 2𝐸𝑥2 − 2𝐴𝑥 + 𝐵𝑥 − 2𝐶𝑥 + 𝐷𝑥 − 2𝐵 − 2𝐷 + 𝐸 

5𝑥2 − 4𝑥 + 8 = (𝐴 + 𝐸)𝑥4 + (−2𝐴 + 𝐵)𝑥3 + (𝐴 − 2𝐵 + 𝐶 + 2𝐸)𝑥2 + (−2𝐴 + 𝐵 − 2𝐶 + 𝐷)𝑥 + (−2𝐵 − 2𝐷 + 𝐸) 

Compare the coefficients of  𝑥4  , 𝑥3  , 𝑥2 , 𝑥 𝑎𝑛𝑑 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 we get 

𝐴 + 𝐸 = 0   … . . equ(𝒂) 

−2A + B = 0   … . . equ(𝒃) 

A − 2B + C + 2E = 5   … . . equ(𝒄) 

−2A + B − 2C + D = −4   … . . equ(𝒅) 

−2B − 2D + E = 8   … . . equ(𝒆) 

Put  𝐸 =
4

5
 in equ (𝒂) 

𝐴 +
4

5
= 0 

𝐴 = −
4

5
 

Put   𝐴 = −
4

5
 in equ (𝒃) 

−2 (−
4

5
) + B = 0 

8

5
+ 𝐵 = 0 

𝐵 = −
8

5
 

𝑃𝑢𝑡 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒𝑠 𝑜𝑓 𝐴, 𝐵  𝑎𝑛𝑑 𝐶  𝑖𝑛 𝑒𝑞𝑢 (𝑐) 
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−
4

5
− 2 (−

8

5
) + C + 2 (

4

5
) = 5 

−
4

5
+

16

5
+ C +

8

5
= 5 

−
4

5
+

16

5
+

8

5
+ C = 5 

−4 + 16 + 8

5
+ C = 5 

−4 + 16 + 8

5
+ C = 5 

20

5
+ C = 5 

4 + C = 5 

C = 5 − 4 

C = 1 

𝑃𝑢𝑡 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒𝑠 𝑜𝑓 𝐴, 𝐵  𝑎𝑛𝑑 𝐸  𝑖𝑛 𝑒𝑞𝑢 (𝑑) 

−2 (−
4

5
) + (−

8

5
) − 2(1) + 𝐷 = −4 

8

5
−

8

5
− 2 + 𝐷 = −4 

−2 + 𝐷 = −4 

𝐷 = −4 + 2 

𝐷 = −2 

Put the values of A, B  , C  , D and E  in equ (i) 

5𝑥2 − 4𝑥 + 8

(𝑥2 + 1)2(𝑥 − 2)
=

−
4
5

𝑥 +
−8
5

𝑥2 + 1
+

1𝑥 + (−2)

(𝑥2 + 1)2
+

4
5

𝑥 − 2
 

5𝑥2 − 4𝑥 + 8

(𝑥2 + 1)2(𝑥 − 2)
=

−4𝑥 − 8
5

𝑥2 + 1
+

𝑥 − 2

(𝑥2 + 1)2
+

4
5

𝑥 − 2
 

5𝑥2 − 4𝑥 + 8

(𝑥2 + 1)2(𝑥 − 2)
=

−4𝑥 − 8

5(𝑥2 + 1)
+

𝑥 − 2

(𝑥2 + 1)2
+

4

5(𝑥 − 2)
 

  

Important 

(𝟖)  
𝟒𝒙 − 𝟓

(𝒙𝟐 + 𝟒)𝟐
 

Solution: 

4𝑥 − 5

(𝑥2 + 4)2
 

Let 

4𝑥 − 5

(𝑥2 + 4)2
=

𝐴𝑥 + 𝐵

𝑥2 + 4
+

C𝑥 + D

(𝑥2 + 4)2
   … . . equ(i) 

Multiply equ (i) by  (𝑥2 + 4)2 
4𝑥 − 5

(𝑥2 + 4)2
× (𝑥2 + 4)2 =

𝐴𝑥 + 𝐵

𝑥2 + 4
× (𝑥2 + 4)2 +

C𝑥 + D

(𝑥2 + 4)2
× (𝑥2 + 4)2 

4𝑥 − 5 = (𝐴𝑥 + 𝐵)(𝑥2 + 4) + 𝐶𝑥 + 𝐷   … . . equ(ii) 

𝐞𝐪𝐮 (𝐢𝐢) ⇒ 
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4𝑥 − 5 = 𝐴𝑥3 + 4𝐴𝑥 + 𝐵𝑥2 + 4𝐵 + 𝐶𝑥 + 𝐷 

4𝑥 − 5 = 𝐴𝑥3 + 𝐵𝑥2 + 4𝐴𝑥 + 𝐶𝑥 + 4𝐵 + 𝐷 

4𝑥 − 5 = 𝐴𝑥3 + 𝐵𝑥2 + (4𝐴 + 𝐶)𝑥 + (4𝐵 + 𝐷) 

Compare the coefficients of   𝑥3  , 𝑥2 , 𝑥 𝑎𝑛𝑑 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 we get 

𝐴 = 0   … . . equ(𝒂) 

B = 0   … . . equ(𝒃) 

4A + C = 4   … . . equ(𝒄) 

4B + D = −5 … . . equ(𝒅) 

Put  𝐴 = 0 in equ (𝒄) 

4(0) + C = 4 

C = 4 

Put   B = 0 in equ (𝒅) 

4(0) + D = −5 

D = −5 

Put the values of A, B  , C  and D  in equ (i) 

4𝑥 − 5

(𝑥2 + 4)2
=

(0)𝑥 + 0

𝑥2 + 4
+

4𝑥 + (−5)

(𝑥2 + 4)2
 

4𝑥 − 5

(𝑥2 + 4)2
= 0 +

4𝑥 − 5

(𝑥2 + 4)2
 

4𝑥 − 5

(𝑥2 + 4)2
=

4𝑥 − 5

(𝑥2 + 4)2
 

 

 

(𝟗)  
𝟖𝒙𝟐

(𝒙𝟐 + 𝟏)(𝟏 − 𝒙𝟒)
 

Solution: 

8𝑥2

(𝑥2 + 1)(1 − 𝑥4)
=

8𝑥2

(𝑥2 + 1)(1 + 𝑥2)(1 − 𝑥2)
 

8𝑥2

(𝑥2 + 1)(1 − 𝑥4)
=

8𝑥2

(𝑥2 + 1)2(1 + 𝑥)(1 − 𝑥)
 

Let 

8𝑥2

(𝑥2 + 1)2(1 + 𝑥)(1 − 𝑥)
=

𝐴𝑥 + 𝐵

𝑥2 + 1
+

𝐶𝑥 + 𝐷

(𝑥2 + 1)2
+

𝐸

1 + 𝑥
+

𝐹

1 − 𝑥
   … . . equ(i) 

Multiply equ (i) by  (𝑥2 + 1)2(1 + 𝑥)(1 − 𝑥) 

8𝑥2

(𝑥2 + 1)2(1 + 𝑥)(1 − 𝑥)
× (𝑥2 + 1)2(1 + 𝑥)(1 − 𝑥) =

𝐴𝑥 + 𝐵

𝑥2 + 1
× (𝑥2 + 1)2(1 + 𝑥)(1 − 𝑥) + 

                                                                                                        
𝐶𝑥 + 𝐷

(𝑥2 + 1)2
× (𝑥2 + 1)2(1 + 𝑥)(1 − 𝑥) + 

                                                                                                       
E

1 + 𝑥
× (𝑥2 + 1)2(1 + 𝑥)(1 − 𝑥) + 

                                                                                                     
𝐹

1 − 𝑥
× (𝑥2 + 1)2(1 + 𝑥)(1 − 𝑥) 

8𝑥2 = (𝐴𝑥 + 𝐵)(𝑥2 + 1)(1 + 𝑥)(1 − 𝑥) + (𝐶𝑥 + 𝐷)(1 + 𝑥)(1 − 𝑥) + 𝐸(𝑥2 + 1)2(1 − 𝑥) + 𝐹(𝑥2 + 1)2(1 + 𝑥) 

Put 1 + 𝑥 = 0 ⇒ 𝑥 = −1 in above equation 

8(−1)2 = (𝐴𝑥 + 𝐵)(𝑥2 + 1)(0)(1 − 𝑥) + (𝐶𝑥 + 𝐷)(0)(1 − 𝑥) + 𝐸((−1)2 + 1)2(1 − (−1)) + 𝐹(𝑥2 + 1)2(0) 
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8(1) = 0 + 0 + 𝐸(1 + 1)2(1 + 1) + 0 

8 = 𝐸(2)2(2) 

8 = 𝐸(4)(2) 

8 = 𝐸(8) 
8

8
= 𝐸 

1 = 𝐸 

𝐸 = 1 

Put 1 − 𝑥 = 0 ⇒ −𝑥 = −1 ⇒ 𝑥 = 1 in equ (ii) 

8(1)2 = (𝐴𝑥 + 𝐵)(𝑥2 + 1)(1 + 𝑥)(0) + (𝐶𝑥 + 𝐷)(1 + 𝑥)(0) + +𝐸(𝑥2 + 1)2(0) + 𝐹((1)2 + 1)2(1 + 1) 

8(1) = 0 + 0 + 0 + 𝐹(1 + 1)2(1 + 1) 

8 = 𝐹(2)2(2) 

8 = 𝐹(4)(2) 

8 = 𝐹(8) 
8

8
= 𝐹 

1 = 𝐹 

𝐹 = 1 

𝐞𝐪𝐮 (𝐢𝐢) ⇒ 

8𝑥2 = (𝐴𝑥 + 𝐵)(𝑥2 + 1)(1 + 𝑥)(1 − 𝑥) + (𝐶𝑥 + 𝐷)(1 + 𝑥)(1 − 𝑥) + 𝐸(𝑥2 + 1)2(1 − 𝑥) + 𝐹(𝑥2 + 1)2(1 + 𝑥) 

8𝑥2 = (𝐴𝑥 + 𝐵)(𝑥2 + 1)(1 − 𝑥2) + (𝐶𝑥 + 𝐷)(1 − 𝑥2) + 𝐸(𝑥4 + 2𝑥2 + 1)(1 − 𝑥) + 𝐹(𝑥4 + 2𝑥2 + 1)(1 + 𝑥) 

8𝑥2 = (𝐴𝑥 + 𝐵)(1 − 𝑥4) + 𝐶𝑥 − 𝐶𝑥3 + 𝐷 − 𝐷𝑥2 + 𝐸(𝑥4 − 𝑥5 + 2𝑥2 − 2𝑥3 + 1 − 𝑥) + 𝐹(𝑥4 + 𝑥5 + 2𝑥2 + 2𝑥3 + 1 + 𝑥) 

8𝑥2 = 𝐴𝑥 − 𝐴𝑥5 + 𝐵 − 𝐵𝑥4 + 𝐶𝑥 − 𝐶𝑥3 + 𝐷 − 𝐷𝑥2 + 𝐸𝑥4 − 𝐸𝑥5 + 2𝐸𝑥2 − 2𝐸𝑥3 + 𝐸 − 𝐸𝑥 + 𝐹𝑥4 + 𝐹𝑥5 + 2𝐹𝑥2 + 2𝐹𝑥3 + 𝐹 + 𝐹𝑥 

8𝑥2 = −𝐴𝑥5 − 𝐸𝑥5 + 𝐹𝑥5 − 𝐵𝑥4 + 𝐸𝑥4 + 𝐹𝑥4 − 𝐶𝑥3 − 2𝐸𝑥3 + 2𝐹𝑥3 − 𝐷𝑥2 + 2𝐸𝑥2 + 2𝐹𝑥2 + 𝐴𝑥 + 𝐶𝑥 − 𝐸𝑥 + 𝐹𝑥 + 𝐵 + 𝐷 + 𝐸 + 𝐹 

8𝑥2 = (−𝐴 − 𝐸 + 𝐹)𝑥5 + (−𝐵 + 𝐸 + 𝐹)𝑥4 + (−𝐶 − 2𝐸 + 2𝐹)𝑥3 + (−𝐷 + 2𝐸 + 2𝐹)𝑥2 + (𝐴 + 𝐶 − 𝐸 + 𝐹)𝑥 + (𝐵 + 𝐷 + 𝐸 + 𝐹) 

Compare the coefficients of  𝑥5  , 𝑥4  , 𝑥3  , 𝑥2 , 𝑥 𝑎𝑛𝑑 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 we get 

−𝐴 − 𝐸 + 𝐹 = 0   … . . equ(𝒂) 

−B + E + F = 0   … . . equ(𝒃) 

−C − 2E + 2F = 0   … . . equ(𝒄) 

−D + 2E + 2F = 8   … . . equ(𝒅) 

A + C − E + F = 0   … . . equ(𝒆) 

B + D + E + F = 0   … . . equ(𝒇) 

Put  the values of  𝐸 𝑎𝑛𝑑 𝐹 in equ (𝒂) 

−𝐴 − 1 + 1 = 0 

−𝐴 = 0 

𝐴 = 0 

Put  the values of  𝐸 𝑎𝑛𝑑 𝐹 in equ (𝒃) 

−𝐵 + 1 + 1 = 0 

−𝐵 + 2 = 0 

−𝐵 = −2 

𝐵 = 2 

Put  the values of  𝐸 𝑎𝑛𝑑 𝐹 in equ (𝒄) 

−C − 2(1) + 2(1) = 0 

−C − 2 + 2 = 0 

−C = 0 

C = 0 
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Put  the values of  𝐸 𝑎𝑛𝑑 𝐹 in equ (𝒅) 

−D + 2(1) + 2(1) = 8 

−D + 2 + 2 = 8 

−D + 4 = 8 

−D = 8 − 4 

−D = 4 

D = −4 

Put the values of A, B  , C  , D , E  and  F  in equ (i) 

8𝑥2

(𝑥2 + 1)2(1 + 𝑥)(1 − 𝑥)
=

0𝑥 + 2

𝑥2 + 1
+

0𝑥 + (−4)

(𝑥2 + 1)2
+

1

1 + 𝑥
+

1

1 − 𝑥
 

8𝑥2

(𝑥2 + 1)2(1 + 𝑥)(1 − 𝑥)
=

2

𝑥2 + 1
+

−4

(𝑥2 + 1)2
+

1

1 + 𝑥
+

1

1 − 𝑥
 

8𝑥2

(𝑥2 + 1)2(1 + 𝑥)(1 − 𝑥)
=

2

𝑥2 + 1
−

4

(𝑥2 + 1)2
+

1

1 + 𝑥
+

1

1 − 𝑥
 

 

 

(𝟏𝟎)  
𝟐𝒙𝟐 + 𝟒

(𝒙𝟐 + 𝟏)𝟐(𝒙 − 𝟏)
 

Solution: 

2𝑥2 + 4

(𝑥2 + 1)2(𝑥 − 1)
 

Let 

2𝑥2 + 4

(𝑥2 + 1)2(𝑥 − 1)
=

𝐴𝑥 + 𝐵

𝑥2 + 1
+

C𝑥 + D

(𝑥2 + 1)2
+

E

𝑥 − 1
   … . . equ(i) 

Multiply equ (i) by (𝑥2 + 1)2(𝑥 − 1) 

2𝑥2 + 4

(𝑥2 + 1)2(𝑥 − 1)
× (𝑥2 + 1)2(𝑥 − 1) =

𝐴𝑥 + 𝐵

𝑥2 + 1
× (𝑥2 + 1)2(𝑥 − 1) +

C𝑥 + D

(𝑥2 + 1)2
× (𝑥2 + 1)2(𝑥 − 1) + 

                                                                            
E

𝑥 − 1
× (𝑥2 + 1)2(𝑥 − 1) 

2𝑥2 + 4 = (𝐴𝑥 + 𝐵)(𝑥2 + 1)(𝑥 − 1) + (𝐶𝑥 + 𝐷)(𝑥 − 1) + 𝐸(𝑥2 + 1)2    … . . equ(ii) 

Put 𝑥 − 1 = 0 ⇒ 𝑥 = 1 in equ (ii) 

2(1)2 + 4 = (𝐴(1) + 𝐵)(𝑥2 + 1)(0) + (𝐶(1) + 𝐷)(0) + 𝐸((1)2 + 1)2 

2(1) + 4 = 0 + 0 + 𝐸(1 + 1)2 

2 + 4 = 𝐸(2)2 

6 = 𝐸(4) 
6

4
= 𝐸 

3

2
= 𝐸 

𝐸 =
3

2
 

𝐞𝐪𝐮 (𝐢𝐢) ⇒ 

2𝑥2 + 4 = (𝐴𝑥 + 𝐵)(𝑥2 + 1)(𝑥 − 1) + (𝐶𝑥 + 𝐷)(𝑥 − 1) + 𝐸(𝑥2 + 1)2 

2𝑥2 + 4 = (𝐴𝑥 + 𝐵)(𝑥3 − 𝑥2 + 𝑥 − 1) + 𝐶𝑥2 − 𝐶𝑥 + 𝐷𝑥 − 𝐷 + 𝐸(𝑥4 + 2𝑥2 + 1) 

2𝑥2 + 4 = 𝐴𝑥4 − 𝐴𝑥3 + 𝐴𝑥2 − 𝐴𝑥 + 𝐵𝑥3 − 𝐵𝑥2 + 𝐵𝑥 − 𝐵 + 𝐶𝑥2 − 𝐶𝑥 + 𝐷𝑥 − 𝐷 + 𝐸𝑥4 + 2𝐸𝑥2 + 𝐸 
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2𝑥2 + 4 = 𝐴𝑥4 + 𝐸𝑥4 − 𝐴𝑥3 + 𝐵𝑥3 + 𝐴𝑥2 − 𝐵𝑥2 + 𝐶𝑥2 + 2𝐸𝑥2 − 𝐴𝑥 + 𝐵𝑥 − 𝐶𝑥 + 𝐷𝑥 − 𝐵 − 𝐷 + 𝐸 

2𝑥2 + 4 = (𝐴 + 𝐸)𝑥4 + (−𝐴 + 𝐵)𝑥3 + (𝐴 − 𝐵 + 𝐶 + 2𝐸)𝑥2 + (−𝐴 + 𝐵 − 𝐶 + 𝐷)𝑥 + (−𝐵 − 𝐷 + 𝐸) 

Compare the coefficients of  𝑥4  , 𝑥3  , 𝑥2 , 𝑥 𝑎𝑛𝑑 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 we get 

𝐴 + 𝐸 = 0   … . . equ(𝒂) 

−A + B = 0   … . . equ(𝒃) 

A − B + C + 2E = 2   … . . equ(𝒄) 

−A + B − C + D = 0   … . . equ(𝒅) 

−B − D + E = 8   … . . equ(𝒆) 

Put  𝐸 =
3

2
 in equ (𝒂) 

𝐴 +
3

2
= 0 

𝐴 = −
3

2
 

Put   𝐴 = −
3

2
 in equ (𝒃) 

− (−
3

2
) + B = 0 

3

2
+ 𝐵 = 0 

𝐵 = −
3

2
 

𝑃𝑢𝑡 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒𝑠 𝑜𝑓 𝐴, 𝐵  𝑎𝑛𝑑 𝐸  𝑖𝑛 𝑒𝑞𝑢 (𝒄) 

−
3

2
− (−

3

2
) + C + 2 (

3

2
) = 2 

−
3

2
+

3

2
+ C + 3 = 2 

0 + C = 2 − 3 

C = −1 

𝑃𝑢𝑡 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒𝑠 𝑜𝑓 𝐴, 𝐵  𝑎𝑛𝑑 𝐶  𝑖𝑛 𝑒𝑞𝑢 (𝒅) 

−A + B − C + D = 0 

− (−
3

2
) + (−

3

2
) − (−1) + 𝐷 = 0 

3

2
−

3

2
+ 1 + 𝐷 = 0 

0 + 1 + 𝐷 = 0 

1 + 𝐷 = 0 

𝐷 = −1 

Put the values of A, B  , C  , D and E  in equ (i) 

2𝑥2 + 4

(𝑥2 + 1)2(𝑥 − 1)
=

𝐴𝑥 + 𝐵

𝑥2 + 1
+

C𝑥 + D

(𝑥2 + 1)2
+

E

𝑥 − 1
 

2𝑥2 + 4

(𝑥2 + 1)2(𝑥 − 1)
=

−
3
2 𝑥 + (−

3
2)

𝑥2 + 1
+

−1𝑥 + (−1)

(𝑥2 + 1)2
+

3
2

𝑥 − 1
 

2𝑥2 + 4

(𝑥2 + 1)2(𝑥 − 1)
=

−3𝑥 − 3
2

𝑥2 + 1
+

−𝑥 − 1

(𝑥2 + 1)2
+

3
2

𝑥 − 1
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2𝑥2 + 4

(𝑥2 + 1)2(𝑥 − 1)
=

−3𝑥 − 3

2(𝑥2 + 1)
+

−(𝑥 + 1)

(𝑥2 + 1)2
+

3

2(𝑥 − 1)
 

2𝑥2 + 4

(𝑥2 + 1)2(𝑥 − 1)
=

−(3𝑥 + 3)

2(𝑥2 + 1)
−

𝑥 + 1

(𝑥2 + 1)2
+

3

2(𝑥 − 1)
 

2𝑥2 + 4

(𝑥2 + 1)2(𝑥 − 1)
= −

3𝑥 + 3

2(𝑥2 + 1)
−

𝑥 + 1

(𝑥2 + 1)2
+

3

2(𝑥 − 1)
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Q2: Resolve the following fractions into partial fraction. 

(𝟏)  
𝟐𝒙𝟐

(𝒙 + 𝟏)(𝒙 − 𝟏)
 

Solution: 

2𝑥2

(𝑥 + 1)(𝑥 − 1)
 

As   
2𝑥2

(𝑥 + 1)(𝑥 − 1)
  is improper 

2𝑥2

(𝑥 + 1)(𝑥 − 1)
=

2𝑥2

𝑥2 − 1
 

So 

      2 

𝑥2 − 1    2𝑥2 
 ±2𝑥2 ∓ 2 

           2 
 

2𝑥2

𝑥2 − 1
= 2 +  

2

𝑥2 − 1
 

2𝑥2

𝑥2 − 1
= 2 +  

2

(𝑥 + 1)(𝑥 − 1)
   … . . equ(𝐀) 

Now 

Let 

2

(𝑥 + 1)(𝑥 − 1)
=

A

𝑥 + 1
+

B

𝑥 − 1
   … . . equ(i) 

Multiply equ (i) by  (𝑥 + 1)(𝑥 − 1) 
2

(𝑥 + 1)(𝑥 − 1)
× (𝑥 + 1)(𝑥 − 1) =

A

𝑥 + 1
× (𝑥 + 1)(𝑥 − 1) +

B

𝑥 − 1
× (𝑥 + 1)(𝑥 − 1) 

2 = A(𝑥 − 1) + B(𝑥 + 1)   … . . equ(ii) 

Put 𝑥 + 1 = 0 ⇒ 𝑥 = −1 in equ (ii) 

2 = A(−1 − 1) + B(0) 

2 = A(−2) + 0 

2 = −2A 
2

−2
= A 

−1 = A 

A = −1 

Put 𝑥 − 1 = 0 ⇒ 𝑥 = 1 in equ (ii) 

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

2 = 0 + B(2) 

2 = 2B 
2

2
= B 

1 = B 

B = 1 
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Put the values of A and B in equ (i) 
2

(𝑥 + 1)(𝑥 − 1)
=

−1

𝑥 + 1
+

1

𝑥 − 1
 

Put the above in equ (𝐀) 

2𝑥2

(𝑥 + 1)(𝑥 − 1)
= 2 +

−1

𝑥 + 1
+

1

𝑥 − 1
 

2𝑥2

(𝑥 + 1)(𝑥 − 1)
= 2 −

1

𝑥 + 1
+

1

𝑥 − 1
 

 

(𝟐)  
𝟐𝒙𝟑 − 𝟑𝒙𝟐 + 𝟗𝒙 + 𝟖

𝒙𝟐 − 𝟑𝒙 + 𝟐
 

Solution: 

2𝑥3 − 3𝑥2 + 9𝑥 + 8

𝑥2 − 3𝑥 + 2
 

As   
2𝑥3 − 3𝑥2 + 9𝑥 + 8

𝑥2 − 3𝑥 + 2
  is improper 

So 

      2𝑥 + 3 

𝑥2 − 3𝑥 + 2    2𝑥3 − 3𝑥2 + 9𝑥 + 8 
 ±2𝑥3 ∓ 6𝑥2 ± 4𝑥 

         3𝑥2 + 5𝑥 + 8  
  ±3𝑥2 ∓ 9𝑥 ± 6 

 14𝑥 + 2 
 

2𝑥3 − 3𝑥2 + 9𝑥 + 8

𝑥2 − 3𝑥 + 2
= 2𝑥 + 3 +  

14𝑥 + 2

𝑥2 − 3𝑥 + 2
 

2𝑥3 − 3𝑥2 + 9𝑥 + 8

𝑥2 − 3𝑥 + 2
= 2𝑥 + 3 +  

14𝑥 + 2

(𝑥 − 2)(𝑥 − 1)
   … . . equ(𝐀) 

Now 

Let 

14𝑥 + 2

(𝑥 − 2)(𝑥 − 1)
=

A

𝑥 − 2
+

B

𝑥 − 1
   … . . equ(i) 

Multiply equ (i) by  (𝑥 − 2)(𝑥 − 1) 
14𝑥 + 2

(𝑥 − 2)(𝑥 − 1)
× (𝑥 − 2)(𝑥 − 1) =

A

𝑥 − 2
× (𝑥 − 2)(𝑥 − 1) +

B

𝑥 − 1
× (𝑥 − 2)(𝑥 − 1) 

14𝑥 + 2 = A(𝑥 − 1) + B(𝑥 − 2)   … . . equ(ii) 

Put 𝑥 − 2 = 0 ⇒ 𝑥 = 2 in equ (ii) 

14(2) + 2 = A(2 − 1) + B(0) 

28 + 2 = A(1) + 0 

30 = A 

A = 30 

Put 𝑥 − 1 = 0 ⇒ 𝑥 = 1 in equ (ii) 

14(1) + 2 = A(0) + B(1 − 2) 

14 + 2 = 0 + B(−1) 

𝑅. 𝑊 

𝑥2 − 3𝑥 + 2 = 𝑥2 − 2𝑥 − 1𝑥 + 2 

𝑥2 − 3𝑥 + 2 = 𝑥(𝑥 − 2) − 1(𝑥 − 2) 

𝑥2 − 3𝑥 + 2 = (𝑥 − 2)(𝑥 − 2) 
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16 = −B 

−16 = B 

B = −16 

Put the values of A and B in equ (i) 
14𝑥 + 2

(𝑥 − 2)(𝑥 − 1)
=

30

𝑥 − 2
+

−16

𝑥 − 1
 

14𝑥 + 2

(𝑥 − 2)(𝑥 − 1)
=

30

𝑥 − 2
−

16

𝑥 − 1
 

Put the above in equ (𝐀) 

2𝑥3 − 3𝑥2 + 9𝑥 + 8

𝑥2 − 3𝑥 + 2
= 2𝑥 + 3 +  

30

𝑥 − 2
−

16

𝑥 − 1
 

 

(𝟑)  
𝟑𝒙 − 𝟏

𝒙𝟑 − 𝟐𝒙𝟐 + 𝒙
 

Solution: 

3𝑥 − 1

𝑥3 − 2𝑥2 + 𝑥
 

3𝑥 − 1

𝑥3 − 2𝑥2 + 𝑥
=

3𝑥 − 1

𝑥(𝑥2 − 2𝑥 + 1)
 

3𝑥 − 1

𝑥3 − 2𝑥2 + 𝑥
=

3𝑥 − 1

𝑥(𝑥 − 1)2
 

Let 

3𝑥 − 1

𝑥(𝑥 − 1)2
=

A

𝑥
+

B

𝑥 − 1
+

C

(𝑥 − 1)2
   … . . equ(i) 

Multiply equ (i) by  𝑥(𝑥 − 1)2 
3𝑥 − 1

𝑥(𝑥 − 1)2
× 𝑥(𝑥 − 1)2 =

A

𝑥
× 𝑥(𝑥 − 1)2 +

B

𝑥 − 1
× 𝑥(𝑥 − 1)2 +

C

(𝑥 − 1)2
× 𝑥(𝑥 − 1)2 

3𝑥 − 1 = 𝐴(𝑥 − 1)2 + 𝐵𝑥(𝑥 − 1) + 𝐶𝑥   … . . equ(ii) 

Put 𝑥 = 0 in equ (ii) 

3(0) − 1 = 𝐴(0 − 1)2 + 𝐵(0)(0 − 1) + 𝐶(0) 

0 − 1 = 𝐴(−1)2 + 0 + 0 

−1 = 𝐴(1) 

−1 = 𝐴 

𝐴 = −1 

Put  𝑥 − 1 = 0 ⇒ 𝑥 = 1 in equ (ii) 

3(1) − 1 = 𝐴(0)2 + 𝐵(1)(0) + 𝐶(1) 

3 − 1 = 0 + 0 + 𝐶 

2 = 𝐶 

𝐶 = 2 

𝐞𝐪𝐮 (𝐢𝐢) ⇒ 

3𝑥 − 1 = 𝐴(𝑥 − 1)2 + 𝐵𝑥(𝑥 − 1) + 𝐶𝑥    

3𝑥 − 1 = 𝐴(𝑥2 − 2𝑥 + 1) + 𝐵𝑥2 − 𝐵𝑥 + 𝐶𝑥 

3𝑥 − 1 = 𝐴𝑥2 − 2𝐴𝑥 + 𝐴 + 𝐵𝑥2 − 𝐵𝑥 + 𝐶𝑥 

3𝑥 − 1 = 𝐴𝑥2 + 𝐵𝑥2 − 2𝐴𝑥 − 𝐵𝑥 + 𝐶𝑥 + 𝐴 

3𝑥 − 1 = (𝐴 + 𝐵)𝑥2 + (−2𝐴 − 𝐵 + 𝐶)𝑥 + 𝐴 
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By comparing the coefficients of  𝑥2, we get 

𝐴 + 𝐵 = 0 

Put   A = −1 

−1 + 𝐵 = 0 

𝐵 = 1 

Put the values of A, B  and C  in equ (i) 
3𝑥 − 1

𝑥(𝑥 − 1)2
=

−1

𝑥
+

1

𝑥 − 1
+

2

(𝑥 − 1)2
 

 

Important 

(𝟒)  
𝒙 + 𝟏

(𝒙 − 𝟏)𝟐
 

Solution: 

𝑥 + 1

(𝑥 − 1)2
 

Let 

𝑥 + 1

(𝑥 − 1)2
=

A

𝑥 − 1
+

B

(𝑥 − 1)2
   … . . equ(i) 

Multiply equ (i) by  (𝑥 − 1)2 
𝑥 + 1

(𝑥 − 1)2
× (𝑥 − 1)2 =

𝐴

𝑥 − 1
× (𝑥 − 1)2 +

B

(𝑥 − 1)2
× (𝑥 − 1)2 

𝑥 + 1 = 𝐴(𝑥 − 1) + 𝐵   … . . equ(ii) 

Put  𝑥 − 1 = 0 ⇒ 𝑥 = 1 in equ (ii) 

1 + 1 = 𝐴(0) + 𝐵 

2 = 𝐵 

𝐵 = 2 

𝐞𝐪𝐮 (𝐢𝐢) ⇒ 

𝑥 + 1 = 𝐴(𝑥 − 1) + 𝐵 

𝑥 + 1 = 𝐴𝑥 − 𝐴 + 𝐵 

𝑥 + 1 = 𝐴𝑥 − 𝐴 + 𝐵 

𝑥 + 1 = 𝐴𝑥 + (−𝐴 + 𝐵) 

By comparing the coefficients of  𝑥, we get 

𝐴 = 1 

Put the values of A  and B  in equ (i) 
𝑥 + 1

(𝑥 − 1)2
=

1

𝑥 − 1
+

2

(𝑥 − 1)2
 

 

(𝟓)  
𝟐𝒙𝟐

𝒙𝟒 − 𝟒
 

Solution: 

2𝑥2

𝑥4 − 4
=

2𝑥2

(𝑥2)2 − (2)2
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2𝑥2

𝑥4 − 4
=

2𝑥2

(𝑥2 + 2)(𝑥2 − 2)
 

Let 

2𝑥2

(𝑥2 + 2)(𝑥2 − 2)
=

𝐴𝑥 + 𝐵

𝑥2 + 2
+

C𝑥 + D

𝑥2 − 2
   … . . equ(i) 

Multiply equ (i) by  (𝑥2 + 2)(𝑥2 − 2) 

2𝑥2

(𝑥2 + 2)(𝑥2 − 2)
× (𝑥2 + 2)(𝑥2 − 2) =

𝐴𝑥 + 𝐵

𝑥2 + 2
× (𝑥2 + 2)(𝑥2 − 2) +

C𝑥 + D

𝑥2 − 2
× (𝑥2 + 2)(𝑥2 − 2) 

2𝑥2 = (𝐴𝑥 + 𝐵)(𝑥2 − 2) + (𝐶𝑥 + 𝐷)(𝑥2 + 2)   … . . equ(ii) 

𝐞𝐪𝐮 (𝐢𝐢) ⇒ 

2𝑥2 = 𝐴𝑥3 − 2𝐴𝑥 + 𝐵𝑥2 − 2𝐵 + 𝐶𝑥3 + 2𝐶𝑥 + 𝐷𝑥2 + 2𝐷 

2𝑥2 = 𝐴𝑥3 + 𝐶𝑥3 + 𝐵𝑥2 + 𝐷𝑥2 − 2𝐴𝑥 + 2𝐶𝑥 − 2𝐵 + 2𝐷 

2𝑥2 = (𝐴 + 𝐶)𝑥3 + (𝐵 + 𝐷)𝑥2 + (−2𝐴 + 2𝐶)𝑥 + (−2𝐵 + 2𝐷) 

Compare the coefficients of  𝑥3  , 𝑥2 , 𝑥 𝑎𝑛𝑑 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 we get 

𝐴 + 𝐶 = 0   … . . equ(𝒂) 

B + D = 2   … . . equ(𝒃) 

−2A + 2C = 0   … . . equ(𝒄) 

−2B + 2D = 0   … . . equ(𝒅) 

𝐞𝐪𝐮 (𝐜) ⇒ 

−2(𝐴 − 𝐶) = 0 

𝐴 − 𝐶 = 0 

𝐴 = 𝐶   … . . equ(𝒆) 

Put  𝐴 = 𝐶 in equ (𝒂) 

𝐶 + 𝐶 = 0 

2𝐶 = 0 

𝐶 =
0

2
 

𝐶 = 0 

Now Put   𝐶 = 0 in equ (𝒆) 

𝐴 = 0 

𝐞𝐪𝐮 (𝐝) ⇒ 

−2(𝐵 − 𝐷) = 0 

𝐵 − 𝐷 = 0 

𝐵 = 𝐷   … . . equ(𝒇) 

Put  𝐵 = 𝐷 in equ (𝑏) 

𝐷 + 𝐷 = 2 

2𝐷 = 2 

𝐷 =
2

2
 

𝐷 = 1 

Now Put   D = 1 in equ (𝒇) 

𝐵 = 1 

Put the values of A, B  , C and D  in equ (i) 
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2𝑥2

(𝑥2 + 2)(𝑥2 − 2)
=

0𝑥 + 1

𝑥2 + 2
+

0𝑥 + 1

𝑥2 − 2
 

2𝑥2

(𝑥2 + 2)(𝑥2 − 2)
=

1

𝑥2 + 2
+

1

𝑥2 − 2
 

    

(𝟔)  
𝟑𝒙𝟐 + 𝟑𝒙 + 𝟐

𝒙𝟒 − 𝟏
 

Solution: 

3𝑥2 + 3𝑥 + 2

𝑥4 − 1
=

3𝑥2 + 3𝑥 + 2

(𝑥2)2 − (1)2
 

3𝑥2 + 3𝑥 + 2

𝑥4 − 1
=

3𝑥2 + 3𝑥 + 2

(𝑥2 − 1)(𝑥2 + 1)
 

3𝑥2 + 3𝑥 + 2

𝑥4 − 1
=

3𝑥2 + 3𝑥 + 2

(𝑥 + 1)(𝑥 − 1)(𝑥2 + 1)
 

Let 

3𝑥2 + 3𝑥 + 2

(𝑥 + 1)(𝑥 − 1)(𝑥2 + 1)
=

𝐴

𝑥 + 1
+

𝐵

𝑥 − 1
+

𝐶𝑥 + 𝐷

𝑥2 + 1
   … . . equ(i) 

Multiply equ (i) by  (𝑥 + 1)(𝑥 − 1)(𝑥2 + 1) 

3𝑥2 + 3𝑥 + 2

(𝑥 + 1)(𝑥 − 1)(𝑥2 + 1)
× (𝑥 + 1)(𝑥 − 1)(𝑥2 + 1) =

𝐴

𝑥 + 1
× (𝑥 + 1)(𝑥 − 1)(𝑥2 + 1) + 

                                                                        
𝐵

𝑥 − 1
× (𝑥 + 1)(𝑥 − 1)(𝑥2 + 1) +

𝐶𝑥 + 𝐷

𝑥2 + 1
× (𝑥 + 1)(𝑥 − 1)(𝑥2 + 1) 

3𝑥2 + 3𝑥 + 2 = 𝐴(𝑥 − 1)(𝑥2 + 1) + 𝐵(𝑥 + 1)(𝑥2 + 1) + (𝐶𝑥 + 𝐷)(𝑥 + 1)(𝑥 − 1)   … . . equ(ii) 

Put 𝑥 + 1 = 0 ⇒ 𝑥 = −1 in equ (ii) 

3(−1)2 + 3(−1) + 2 = 𝐴(−1 − 1)((−1)2 + 1) + 𝐵(0)(𝑥2 + 1) + (𝐶𝑥 + 𝐷)(0)(𝑥 − 1) 

3(1) − 3 + 2 = 𝐴(−2)(1 + 1) + 0 + 0 

3 − 3 + 2 = 𝐴(−2)(2) 

2 = −4𝐴 
2

−4
= 𝐴 

1

−2
= 𝐴 

−
1

2
= 𝐴 

𝐴 = −
1

2
 

Put 𝑥 − 1 = 0 ⇒ 𝑥 = 1 in equ (ii) 

3(1)2 + 3(1) + 2 = 𝐴(0)(𝑥2 + 1) + 𝐵(1 + 1)((1)2 + 1) + (𝐶𝑥 + 𝐷)(𝑥 + 1)(0) 

3(1) + 3 + 2 = 0 + 𝐵(2)(1 + 1) + 0 

3 + 3 + 2 = 𝐵(2)(2) 

8 = 4𝐵 
8

4
= 𝐵 

2 = 𝐵 

𝐵 = 2 
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𝐞𝐪𝐮 (𝐢𝐢) ⇒ 

3𝑥2 + 3𝑥 + 2 = 𝐴(𝑥 − 1)(𝑥2 + 1) + 𝐵(𝑥 + 1)(𝑥2 + 1) + (𝐶𝑥 + 𝐷)(𝑥 + 1)(𝑥 − 1) 

3𝑥2 + 3𝑥 + 2 = 𝐴(𝑥3 + 𝑥 − 𝑥2 − 1) + 𝐵(𝑥3 + 𝑥 + 𝑥2 + 1) + (𝐶𝑥 + 𝐷)(𝑥2 − 1) 

3𝑥2 + 3𝑥 + 2 = 𝐴𝑥3 + 𝐴𝑥 − 𝐴𝑥2 − 𝐴 + 𝐵𝑥3 + 𝐵𝑥 + 𝐵𝑥2 + 𝐵 + 𝐶𝑥3 − 𝐶𝑥 + 𝐷𝑥2 − 𝐷 

3𝑥2 + 3𝑥 + 2 = 𝐴𝑥3 + 𝐵𝑥3 + 𝐶𝑥3 − 𝐴𝑥2 + 𝐵𝑥2 + 𝐷𝑥2 + 𝐴𝑥 + 𝐵𝑥 − 𝐶𝑥 − 𝐴 + 𝐵 − 𝐷 

3𝑥2 + 3𝑥 + 2 = (𝐴 + 𝐵 + 𝐶)𝑥3 + (−𝐴 + 𝐵 + 𝐷)𝑥2 + (𝐴 + 𝐵 − 𝐶)𝑥 + (−𝐴 + 𝐵 − 𝐷) 

Compare the coefficients of   𝑥3  , 𝑥2 , 𝑥 𝑎𝑛𝑑 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 we get 

𝐴 + 𝐵 + 𝐶 = 0   … . . equ(𝒂) 

−𝐴 + 𝐵 + 𝐷 = 3   … . . equ(𝒃) 

𝐴 + 𝐵 − 𝐶 = 3   … . . equ(𝒄) 

−𝐴 + 𝐵 − 𝐷   … . . equ(𝒅) 

Put  the values of  𝑨 and 𝑩 in equ (𝒂) 

−
1

2
+ 2 + 𝐶 = 0 

−1 + 4

2
+ 𝐶 = 0 

3

2
+ 𝐶 = 0 

𝐶 = −
3

2
 

Put  the values of  𝑨 and 𝑩 in equ (𝒃) 

− (−
1

2
) + 2 + 𝐷 = 3 

1

2
+ 2 − 3 + 𝐷 = 0 

1 + 4 − 6

2
+ 𝐷 = 0 

1 + 4 − 6

2
+ 𝐷 = 0 

−1

2
+ 𝐷 = 0 

𝐷 =
1

2
 

Put the values of A, B  , C  and D  in equ (i) 

3𝑥2 + 3𝑥 + 2

(𝑥 + 1)(𝑥 − 1)(𝑥2 + 1)
=

−
1
2

𝑥 + 1
+

2

𝑥 − 1
+

−
3
2 𝑥 +

1
2

𝑥2 + 1
 

3𝑥2 + 3𝑥 + 2

(𝑥 + 1)(𝑥 − 1)(𝑥2 + 1)
=

−1

2(𝑥 + 1)
+

2

𝑥 − 1
+

−3𝑥 + 1
2

𝑥2 + 1
 

3𝑥2 + 3𝑥 + 2

(𝑥 + 1)(𝑥 − 1)(𝑥2 + 1)
=

−1

2(𝑥 + 1)
+

2

𝑥 − 1
+

−3𝑥 + 1

2(𝑥2 + 1)
 

 

(𝟕)  
𝒙𝟑 + 𝟑𝒙𝟐 + 𝟏

(𝒙𝟐 + 𝟏)𝟐
 

Solution: 
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𝑥3 + 3𝑥2 + 1

(𝑥2 + 1)2
 

Let 

𝑥3 + 3𝑥2 + 1

(𝑥2 + 1)2
=

𝐴𝑥 + 𝐵

𝑥2 + 1
+

C𝑥 + D

(𝑥2 + 1)2
   … . . equ(i) 

Multiply equ (i) by  (𝑥2 + 4)2 

𝑥3 + 3𝑥2 + 1

(𝑥2 + 1)2
× (𝑥2 + 1)2 =

𝐴𝑥 + 𝐵

𝑥2 + 1
× (𝑥2 + 1)2 +

C𝑥 + D

(𝑥2 + 1)2
× (𝑥2 + 1)2 

𝑥3 + 3𝑥2 + 1 = (𝐴𝑥 + 𝐵)(𝑥2 + 1) + 𝐶𝑥 + 𝐷   … . . equ(ii) 

𝐞𝐪𝐮 (𝐢𝐢) ⇒ 

𝑥3 + 3𝑥2 + 1 = 𝐴𝑥3 + 𝐴𝑥 + 𝐵𝑥2 + 𝐵 + 𝐶𝑥 + 𝐷 

𝑥3 + 3𝑥2 + 1 = 𝐴𝑥3 + 𝐵𝑥2 + 𝐴𝑥 + 𝐶𝑥 + 𝐵 + 𝐷 

𝑥3 + 3𝑥2 + 1 = 𝐴𝑥3 + 𝐵𝑥2 + (𝐴 + 𝐶)𝑥 + (𝐵 + 𝐷) 

Compare the coefficients of   𝑥3  , 𝑥2 , 𝑥 𝑎𝑛𝑑 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 we get 

𝐴 = 1   … . . equ(𝒂) 

B = 3   … . . equ(𝒃) 

A + C = 0   … . . equ(𝒄) 

B + D = 1 … . . equ(𝒅) 

Put  𝐴 = 1 in equ (𝒄) 

1 + C = 0 

C = −1 

Put   B = 3 in equ (𝒅) 

3 + D = 1 

D = 1 − 3 

D = −2 

Put the values of A, B  , C  and D  in equ (i) 

𝑥3 + 3𝑥2 + 1

(𝑥2 + 1)2
=

1𝑥 + 3

𝑥2 + 1
+

−1𝑥 − 2

(𝑥2 + 1)2
 

𝑥3 + 3𝑥2 + 1

(𝑥2 + 1)2
=

𝑥 + 3

𝑥2 + 1
+

−(𝑥 + 2)

(𝑥2 + 1)2
 

𝑥3 + 3𝑥2 + 1

(𝑥2 + 1)2
=

𝑥 + 3

𝑥2 + 1
−

𝑥 + 2

(𝑥2 + 1)2
 

 

(𝟖)  
𝟐𝒙𝟑 − 𝟏

𝒙𝟑 + 𝒙𝟐
 

Solution: 

2𝑥3 − 1

𝑥3 + 𝑥2
 

As   
2𝑥3 − 1

𝑥3 + 𝑥2
  is improper 

So 

      2 

𝑥2 + 𝑥2     2𝑥3 − 1 
 ±2𝑥3         ± 2𝑥2 
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   −2𝑥2 − 1  
 

2𝑥3 − 1

𝑥3 + 𝑥2
= 2 +  

−2𝑥2 − 1

𝑥3 + 𝑥2
 

2𝑥3 − 1

𝑥3 + 𝑥2
= 2 +  

−(2𝑥2 + 1)

𝑥2(𝑥 + 1)
 

2𝑥3 − 1

𝑥3 + 𝑥2
= 2 −  

2𝑥2 + 1

𝑥2(𝑥 + 1)
   … . . equ(𝐀) 

Now 

Let 

−2𝑥2 − 1

𝑥2(𝑥 + 1)
=

A

𝑥
+

B

𝑥2
+

C

𝑥 + 1
   … . . equ(i) 

Multiply equ (i) by 𝑥2(𝑥2 + 5) 

−2𝑥2 − 1

𝑥2(𝑥 + 1)
× 𝑥2(𝑥 + 1) =

A

𝑥
× 𝑥2(𝑥 + 1) +

B

𝑥2
× 𝑥2(𝑥 + 1) +

C

𝑥 + 1
× 𝑥2(𝑥2 + 1) 

−2𝑥2 − 1 = 𝐴𝑥(𝑥 + 1) + 𝐵(𝑥 + 1) + 𝐶𝑥2    … . . equ(ii) 

Put 𝑥 = 0 in equ (ii) 

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

0 − 1 = 0 + 𝐵(1) + 0 

−1 = 𝐵 

𝐵 = −1 

equ (ii) ⇒ 

−2𝑥2 − 1 = 𝐴𝑥(𝑥 + 1) + 𝐵(𝑥 + 1) + 𝐶𝑥2 

−2𝑥2 − 1 = 𝐴𝑥2 + 𝐴𝑥 + 𝐵𝑥 + 𝐵 + 𝐶𝑥2 

−2𝑥2 − 1 = 𝐴𝑥2 + 𝐶𝑥2 + 𝐴𝑥 + 𝐵𝑥 + 𝐵 

−2𝑥2 − 1 = (𝐴 + 𝐶)𝑥2 + (𝐴 + 𝐵)𝑥 + 𝐵 

By comparing the coefficients of  𝑥3, 𝑥2, 𝑥 and constant we get 

𝐴 + 𝐶 = −2   … . . equ(𝒂) 

𝐴 + 𝐵 = 0   … . . equ(𝒃) 

𝐵 = −1   … . . equ(𝒄) 

𝑃𝑢𝑡 𝐵 = −1  𝑖𝑛 𝑒𝑞𝑢 (𝒃) 

𝐴 + (−1) = 0 

𝐴 − 1 = 0 

𝐴 = 1 

𝑃𝑢𝑡 𝐴 = 1 𝑖𝑛 𝑒𝑞𝑢 (𝒂) 

1 + 𝐶 = −2 

𝐶 = −2 − 1 

𝐶 = −3 

Put the values of A, B and C  in equ (i) 

−2𝑥2 − 1

𝑥2(𝑥 + 1)
=

1

𝑥
+

−1

𝑥2
+

−3

𝑥 + 1
 

−2𝑥2 − 1

𝑥2(𝑥 + 1)
=

1

𝑥
−

1

𝑥2
−

3

𝑥 + 1
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(𝟗)  
𝟒𝒙𝟐 + 𝟑𝒙 + 𝟏𝟒

𝒙𝟑 − 𝟖
 

Solution: 

4𝑥2 + 3𝑥 + 14

𝑥3 − 8
=

4𝑥2 + 3𝑥 + 14

𝑥3 − 23
 

4𝑥2 + 3𝑥 + 14

𝑥3 − 8
=

4𝑥2 + 3𝑥 + 14

(𝑥 − 2)(𝑥2 + 2𝑥 + 4)
 

Let 

4𝑥2 + 3𝑥 + 14

(𝑥 − 2)(𝑥2 + 2𝑥 + 4)
=

A

𝑥 − 2
+

B𝑥 + C

𝑥2 + 2𝑥 + 4
   … . . equ(i) 

Multiply equ (i) by (𝑥 − 2)(𝑥2 + 2𝑥 + 4) 

4𝑥2 + 3𝑥 + 14

(𝑥 − 2)(𝑥2 + 2𝑥 + 4)
× (𝑥 − 2)(𝑥2 + 2𝑥 + 4)

=
A

𝑥 − 2
× (𝑥 − 2)(𝑥2 + 2𝑥 + 4) +

𝐵𝑥 + C

𝑥2 + 2𝑥 + 4
× (𝑥 − 2)(𝑥2 + 2𝑥 + 4) 

4𝑥2 + 3𝑥 + 14 = 𝐴(𝑥2 + 2𝑥 + 4) + (𝐵𝑥 + 𝐶)(𝑥 − 2)   … . . equ(ii) 

Put  𝑥 − 2 = 0 ⇒ 𝑥 = 2 in equ (ii) 

4(2)2 + 3(2) + 14 = 𝐴[(2)2 + 2(2) + 4] + (𝐵𝑥 + 𝐶)(0) 

4(4) + 6 + 14 = 𝐴(4 + 4 + 4) + 0 

16 + 20 = 𝐴(12) 

36 = 12𝐴 
36

12
= 𝐴 
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3 = 𝐴 

A = 3 

𝐞𝐪𝐮 (𝐢𝐢) ⇒ 

4𝑥2 + 3𝑥 + 14 = 𝐴(𝑥2 + 2𝑥 + 4) + (𝐵𝑥 + 𝐶)(𝑥 − 2)   

4𝑥2 + 3𝑥 + 14 =  𝐴𝑥2 + 2𝐴𝑥 + 4𝐴 + 𝐵𝑥2 − 2𝐵𝑥 + 𝐶𝑥 − 2𝐶 

4𝑥2 + 3𝑥 + 14 = 𝐴𝑥2 + 𝐵𝑥2 + 2𝐴𝑥 − 2𝐵𝑥 + 𝐶𝑥 + 4𝐴 − 2𝐶 

4𝑥2 + 3𝑥 + 14 = (𝐴 + 𝐵)𝑥2 + (2𝐴 − 2𝐵 + 𝐶)𝑥 + (4𝐴 − 2𝐶) 

Compare the coefficients of  𝑥2, 𝑥 𝑎𝑛𝑑 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 we get 

𝐴 + 𝐵 = 4   … . . equ(𝒂) 

2A − 2B + C = 3   … . . equ(𝒃) 

4A − 2C = 14   … . . equ(𝒄) 

Put 𝐴 = 3 in equ (𝒂) 

3 + 𝐵 = 4 

𝐵 = 4 − 3 

𝐵 = 1 

Put 𝐴 = 3 in equ (𝒄) 

4(3) − 2C = 14 

12 − 2C = 14 

−2C = 14 − 12 

−2C = 2 

𝐶 =
2

−2
 

𝐶 = −1 

Put the values of A, B  and C  in equ (i) 

4𝑥2 + 3𝑥 + 14

(𝑥 − 2)(𝑥2 + 2𝑥 + 4)
=

3

𝑥 − 2
+

1𝑥 + (−1)

𝑥2 + 2𝑥 + 4
 

4𝑥2 + 3𝑥 + 14

(𝑥 − 2)(𝑥2 + 2𝑥 + 4)
=

3

𝑥 − 2
+

𝑥 − 1

𝑥2 + 2𝑥 + 4
 

    

𝑸𝟑: 𝑹𝒆𝒔𝒐𝒍𝒗𝒆 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒇𝒓𝒂𝒄𝒕𝒊𝒐𝒏 𝒊𝒏𝒕𝒐 𝒑𝒂𝒓𝒕𝒊𝒂𝒍 𝒇𝒓𝒂𝒄𝒕𝒊𝒐𝒏 
𝒙𝟒 + 𝟑𝒙𝟐 + 𝒙 + 𝟏

(𝒙 + 𝟏)(𝒙𝟐 + 𝟏)𝟐
 

Solution: 

𝑥4 + 3𝑥2 + 𝑥 + 1

(𝑥 + 1)(𝑥2 + 1)2
 

Let 

𝑥4 + 3𝑥2 + 𝑥 + 1

(𝑥 + 1)(𝑥2 + 1)2
=

A

𝑥 + 1
+

B𝑥 + C

𝑥2 + 1
+

𝐷𝑥 + E

(𝑥2 + 1)2
   … . . equ(i) 

Multiply equ (i) by (𝑥 + 1)(𝑥2 + 1)2 

𝑥4 + 3𝑥2 + 𝑥 + 1

(𝑥 + 1)(𝑥2 + 1)2
× (𝑥 + 1)(𝑥2 + 1)2

=
A

𝑥 + 1
× (𝑥 + 1)(𝑥2 + 1)2 +

B𝑥 + C

𝑥2 + 1
× (𝑥 + 1)(𝑥2 + 1)2 +

𝐷𝑥 + E

(𝑥2 + 1)2
× (𝑥 + 1)(𝑥2 + 1)2 

𝑥4 + 3𝑥2 + 𝑥 + 1 = 𝐴(𝑥2 + 1)2 + (𝐵𝑥 + 𝐶)(𝑥 + 1)(𝑥2 + 1) + (𝐷𝑥 + 𝐸)(𝑥 + 1)   … . . equ(ii) 

Put 𝑥 + 1 = 0 ⇒ 𝑥 = −1 in equ (ii) 
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(−1)4 + 3(−1)2 + (−1) + 1 = 𝐴((−1)2 + 1)2 + (𝐵𝑥 + 𝐶)(0)(𝑥2 + 1) + (𝐷𝑥 + 𝐸)(0) 

1 + 3(1) − 1 + 1 = 𝐴(1 + 1)2 + 0 + 0 

1 + 3 = 𝐴(2)2 

4 = 𝐴(4) 
4

4
= 𝐴 

1 = 𝐴 

A = 1 

𝐞𝐪𝐮 (𝐢𝐢) ⇒ 

𝑥4 + 3𝑥2 + 𝑥 + 1 = 𝐴(𝑥2 + 1)2 + (𝐵𝑥 + 𝐶)(𝑥 + 1)(𝑥2 + 1) + (𝐷𝑥 + 𝐸)(𝑥 + 1) 

𝑥4 + 3𝑥2 + 𝑥 + 1 = 𝐴(𝑥4 + 2𝑥2 + 1) + (𝐵𝑥 + 𝐶)(𝑥3 + 𝑥 + 𝑥2 + 1) + 𝐷𝑥2 + 𝐷𝑥 + 𝐸𝑥 + 𝐸 

𝑥4 + 3𝑥2 + 𝑥 + 1 = 𝐴𝑥4 + 2𝐴𝑥2 + 𝐴 + 𝐵𝑥4 + 𝐵𝑥2 + 𝐵𝑥3 + 𝐵𝑥 + 𝐶𝑥3 + 𝐶𝑥 + 𝐶𝑥2 + 𝐶 + 𝐷𝑥2 + 𝐷𝑥 + 𝐸𝑥 + 𝐸 

𝑥4 + 3𝑥2 + 𝑥 + 1 = 𝐴𝑥4 + 𝐵𝑥4 + 𝐵𝑥3 + 𝐶𝑥3 + 2𝐴𝑥2 + 𝐵𝑥2 + 𝐶𝑥2 + 𝐷𝑥2 + 𝐵𝑥 + 𝐶𝑥 + 𝐷𝑥 + 𝐸𝑥 + 𝐴 + 𝐶 + 𝐸 

𝑥4 + 3𝑥2 + 𝑥 + 1 = (𝐴 + 𝐵)𝑥4 + (𝐵 + 𝐶)𝑥3 + (2𝐴 + 𝐵 + 𝐶 + 𝐷)𝑥2 + (𝐵 + 𝐶 + 𝐷 + 𝐸)𝑥 + (𝐴 + 𝐶 + 𝐸) 

Compare the coefficients of  𝑥4  , 𝑥3  , 𝑥2 , 𝑥 𝑎𝑛𝑑 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 we get 

𝐴 + 𝐵 = 1   … . . equ(𝒂) 

B + C = 0   … . . equ(𝒃) 

2𝐴 + 𝐵 + 𝐶 + 𝐷 = 3   … . . equ(𝒄) 

𝐵 + 𝐶 + 𝐷 + 𝐸 = 1   … . . equ(𝒅) 

𝐴 + 𝐶 + 𝐸 = 1   … . . equ(𝒆) 

Put 𝐴 = 1  in equ (𝒂) 

1 + 𝐵 = 1 

𝐵 = 1 − 1 

𝐵 = 0 

Put  𝐵 = 0 in equ (𝒃) 

0 + C = 0 

𝐶 = 0 

𝑃𝑢𝑡 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒𝑠 𝑜𝑓 𝐴, 𝐵  𝑎𝑛𝑑 𝐶  𝑖𝑛 𝑒𝑞𝑢 (𝑐) 

2(1) + 0 + 0 + D = 3 

2 + D = 3 

D = 3 − 2 

D = 1 

𝑃𝑢𝑡 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒𝑠 𝑜𝑓 𝐴  𝑎𝑛𝑑 𝐶  𝑖𝑛 𝑒𝑞𝑢 (𝑒) 

1 + 0 + 𝐸 = 1 

1 + E = 1 

E = 1 − 1 

E = 0 

Put the values of A, B  , C  , D and E  in equ (i) 

𝑥4 + 3𝑥2 + 𝑥 + 1

(𝑥 + 1)(𝑥2 + 1)2
=

1

𝑥 + 1
+

0𝑥 + 0

𝑥2 + 1
+

1𝑥 + 0

(𝑥2 + 1)2
 

𝑥4 + 3𝑥2 + 𝑥 + 1

(𝑥 + 1)(𝑥2 + 1)2
=

1

𝑥 + 1
+

𝑥

(𝑥2 + 1)2
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