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Resolve into partial fractions. 

Question N0.1 
𝟕𝒙 − 𝟗

(𝒙 + 𝟏)(𝒙 − 𝟑)
 

Solution: 

Let 
7𝑥−9

(𝑥+1)(𝑥−3)
=

𝐴

(𝑥+1)
+

𝐵

(𝑥−3)
→ (𝑖) 

Multiplying equation (𝑖)𝑏𝑦 (𝑥 + 1)(𝑥 − 3) 

7𝑥 − 9 = 𝐴(𝑥 − 3) + 𝐵(𝑥 + 1) → (𝑖𝑖)  

𝐹𝑜𝑟 𝑑𝑒𝑡𝑒𝑟𝑚𝑖𝑛𝑒 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝐴 𝑎𝑛𝑑  𝐵  
 𝑥 − 3 = 0 ⇒ 𝑥 = 3      𝑎𝑛𝑑 𝑥 + 1 = 0 ⇒ 𝑥 = −1 

𝑝𝑢𝑡𝑡𝑖𝑛𝑔 𝑥 = 3 𝑎𝑛𝑑 𝑥 = −1 𝑝𝑢𝑡 𝑖𝑛 𝑒𝑞(𝑖𝑖)𝑤𝑒 𝑔𝑒𝑡  

𝐹𝑜𝑟 𝑥 = 3  
7(3) − 9 = 𝐵(3 + 1) 

21 − 9 = 4𝐵 
12 = 4𝐵 

 
⇒ 

 𝐹𝑜𝑟 𝑥 = −1 
7(−1) − 9 = 𝐴(−1 − 3) 

−7 − 9 = −4𝐴 
−16 = −4𝐴 

 
⇒ 

 

𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝐴 𝑎𝑛𝑑 𝐵 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (𝑖)𝑊𝑒 𝑔𝑒𝑡 𝑡ℎ𝑒 

 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑝𝑎𝑟𝑡𝑖𝑎𝑙 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛𝑠      
4

(𝑥 + 1)
+

3

(𝑥 − 3)
 

Thus  

7𝑥 − 9

(𝑥 + 1)(𝑥 − 3)
=

4

(𝑥 + 1)
+

3

(𝑥 − 3)
 

Question No.2 
𝑥 − 11

(𝑥 − 4)(𝑥 + 3)
 

Solution: 

Let 
𝑥−11 

(𝑥−4)(𝑥+3)
=

𝐴

(𝑥−4)
+

𝐵

(𝑥+3)
→ (𝑖) 

Multiplying equation (𝑖)𝑏𝑦 (𝑥 − 4)(𝑥 + 3) 𝑜𝑛  

Both sides, we get 

𝑥 − 11 = 𝐴(𝑥 + 3) + 𝐵(𝑥 − 4) → (𝑖𝑖)  

⇒𝑥 + 3 = 0 ⇒ 𝑥 = −3 𝑎𝑛𝑑 𝑥 − 4 = 0 ⇒ 𝑥 = 4 

𝑝𝑢𝑡𝑡𝑖𝑛𝑔 𝑥 = −3 𝑎𝑛𝑑 𝑥 = 4 𝑝𝑢𝑡 𝑖𝑛 𝑒𝑞(𝑖𝑖)𝑤𝑒 𝑔𝑒𝑡  

𝐹𝑜𝑟 𝑥 = −3 
−3 − 11 = 𝐵(−3 − 4) 

−14 = −7𝐵 
 
⇒ 

 𝐹𝑜𝑟 𝑥 = 4 
4 − 11 = 𝐴(4 + 3) 

−7 = 7𝐴 
 
⇒ 

𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝐴 𝑎𝑛𝑑 𝐵 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (𝑖)𝑊𝑒 𝑔𝑒𝑡 𝑡ℎ𝑒 

 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑝𝑎𝑟𝑡𝑖𝑎𝑙 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛𝑠   
−1

(𝑥 − 4)
+

2

(𝑥 + 3)
 

Hence the required partial fraction are  

 

 

 

 

𝑥 − 11

(𝑥 − 4)(𝑥 + 3)
=

−1

(𝑥 − 4)
+

2

(𝑥 + 3)
 

Question N0.3 
𝟑𝒙 − 𝟏

𝒙𝟐 − 𝟏
 

Solution: 
3𝑥 − 1

𝑥2 − 1
=

3𝑥 − 1

(𝑥 − 1)(𝑥 + 1)
 

𝐿𝑒𝑡   
3𝑥 − 1

(𝑥 − 1)(𝑥 + 1)
=

𝐴

𝑥 − 1
+

𝐵

𝑥 + 1
→ (𝑖) 

𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑦𝑖𝑛𝑔 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒𝑠 𝑏𝑦(𝑥 − 1)(𝑥 + 1)  

 𝑤𝑒 𝑔𝑒𝑡 3𝑥 − 1 = 𝐴(𝑥 + 1) + 𝐵(𝑥 − 1) → (𝑖𝑖)     

𝐿𝑒𝑡 𝑥 + 1 = 0 𝑖. 𝑒𝑥 = −1 𝑎𝑛𝑑 𝑥 − 1 = 0 𝑖. 𝑒 𝑥 = 1 
𝑝𝑢𝑡𝑡𝑖𝑛𝑔 𝑥 = −1 𝑎𝑛𝑑 𝑥 = 1 𝑝𝑢𝑡 𝑖𝑛 𝑒𝑞(𝑖𝑖)𝑤𝑒 𝑔𝑒𝑡  

𝐹𝑜𝑟 𝑥 = 1  
3(1) − 1 = 𝐴(1 + 1) 

3 − 1 = 2𝐴 
2 = 2𝐴 

 
⇒ 

 𝐹𝑜𝑟 𝑥 = −1 
3(−1) − 1 = 𝐵(−1 − 1) 

−3 − 1 = −2𝐵 
−4 = −2𝐵 

 
⇒ 

Hence the required partial fraction are  
3𝑥 − 1

(𝑥 − 1)(𝑥 + 1)
=

1

𝑥 − 1
+

2

𝑥 + 1
 

Question No.4 
𝒙 − 𝟓

𝒙𝟐 + 𝟐𝒙 − 𝟑
 

Solution: 
𝑥 − 5

𝑥2 + 2𝑥 − 3
=

𝑥 − 5

𝑥2 + 3𝑥 − 𝑥 − 3
 

=
𝑥 − 5

𝑥(𝑥 + 3) − 1(𝑥 + 3)
=

𝑥 − 5

(𝑥 − 1)(𝑥 + 3)
 

𝑥 − 5

(𝑥 − 1)(𝑥 + 3)
=

𝐴

𝑥 − 1
+

𝐵

𝑥 + 3
→ (𝑖𝑖) 

𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑦𝑖𝑛𝑔 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒𝑠 𝑏𝑦 (𝑥 − 1)(𝑥 + 3), 𝑤𝑒 𝑔𝒆𝒕 

𝑥 − 5 = 𝐴(𝑥 + 3) + 𝐵(𝑥 − 1) → (𝑖𝑖)  

𝐿𝑒𝑡 𝑥 + 3 = 0 ⇒ 𝑥 = −3 𝑎𝑛𝑑 𝑥 − 1 = 0 ⇒ 𝑥 = 1  

𝑝𝑢𝑡𝑡𝑖𝑛𝑔 𝑥 = −3𝑎𝑛𝑑 𝑥 = 1 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛(𝑖𝑖)𝑤𝑒 𝑔𝑒𝑡  

𝐹𝑜𝑟 𝑥 = −3 
−3 − 5 = +𝐵(−3 − 1) 

−8 = −4𝐵 

𝐵 =
−8

−4
 

 
⇒ 

 𝐹𝑜𝑟 𝑥 = 1 
1 − 5 = 𝐴(1 + 3) 

−4 = 4𝐴 

𝐴 =
−4

4
 

 
⇒ 

 

Hence the required partial fractions are  
𝑥 − 5

(𝑥 − 1)(𝑥 + 3)
=

−1

𝑥 − 1
+

2

𝑥 + 3
 

 Chapter 4                              Exercise 4.1                     Partial Fraction  

𝐵 = 3 𝐴 = 4 

𝐵 = 2 𝐴 = −1 

𝐴 = 1 𝐵 = 2 

𝐵 = 2 𝐴 = −1 
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Question No.5 
3𝑥 + 3

(𝑥 − 1)(𝑥 + 2)
 

Solution: 

𝐿𝑒𝑡 
3𝑥 + 3

(𝑥 − 1)(𝑥 + 2)
=

𝐴

𝑥 − 1
+

𝐵

𝑥 + 2
   → (𝑖) 

𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑦𝑖𝑛𝑔 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒𝑠 𝑏𝑦 (𝑥 − 1)(𝑥 + 2)𝑤𝑒 𝑔𝑒𝑡 

3𝑥 + 3 = 𝐴(𝑥 + 2) + 𝐵(𝑥 − 1) → (𝑖𝑖) 

𝐿𝑒𝑡 𝑥 − 1 = 0 𝑖. 𝑒 𝑥 = 1 𝑎𝑛𝑑 𝑥 + 2 = 0 𝑖. 𝑒   𝑥 = −2 

𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝑥 = 1 𝑎𝑛𝑑 𝑥 = −2 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (𝑖𝑖) 

𝐹𝑜𝑟 𝑥 = 1 
3(1) + 3 = 𝐴(1 + 2) 

3 + 3 = 3𝐴 
6 = 3𝐴 
6

3
= 𝐴 

 
⇒ 

 𝐹𝑜𝑟 𝑥 = −2 
3(−2) + 3 = 𝐵(−2 − 1) 

−6 + 3 = 𝐵(−2) 
−6 + 3 = −3𝐵 

𝐵 =
−3

−3
 

 
⇒ 

Hence the required partial fractions are  
3𝑥 + 3

(𝑥 − 1)(𝑥 + 2)
=

2

𝑥 − 1
+

1

𝑥 + 2
    

Question N0.6 
7𝑥 − 25

(𝑥 − 4)(𝑥 − 3)
 

Solution: 

𝐿𝑒𝑡         
7𝑥 − 25

(𝑥 − 4)(𝑥 − 3)
=

𝐴

𝑥 − 4
+

𝐵

𝑥 − 3
 

Multiplying both sides by 𝑥 − 4)(𝑥 − 3), 𝑤𝑒 𝑔𝑒𝑡 

7𝑥 − 25 = 𝐴(𝑥 − 3) + 𝐵(𝑥 − 4) → (𝑖𝑖)  

𝐿𝑒𝑡 𝑥 − 3 = 0  𝑖. 𝑒    𝑥 = 3 𝑎𝑛𝑑 𝑥 − 4 = 0  𝑖. 𝑒 𝑥 = 4 

𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝑥 = 3 𝑎𝑛𝑑 𝑥 = 4 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (𝑖𝑖)𝑤𝑒 𝑔𝑒𝑡  
𝐹𝑜𝑟 𝑥 = 3 

7(3) − 25 = 𝐵(3 − 4) 
21 − 25 = −𝐵 

−4 = −𝐵 
⇒ 

 𝐹𝑜𝑟 𝑥 = 4 
7(4) − 25 = 𝐴(4 − 3) 

28 − 25 = 1𝐴 
3 = 𝐴 

⇒ 

Hence the required partial fractions are  
7𝑥 − 25

(𝑥 − 4)(𝑥 − 3)
=

3

𝑥 − 4
+

4

𝑥 − 3
 

Question No.7 

𝒙𝟐 + 𝟐𝒙 + 𝟏

(𝒙 − 𝟐)(𝒙 + 𝟑
 

Solution: 
𝑥2+2𝑥+1

(𝑥−2)(𝑥+3
 𝑖𝑠 𝑎𝑛 𝑖𝑚𝑝𝑜𝑟𝑡𝑎𝑛𝑡 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛. 

First we resolve it into proper fraction. 

By log division we get                     1 

𝑥2 + 𝑥 − 6√𝑥2 + 2𝑥 + 1 

                    
±𝑥2 ± 𝑥 ∓ 1

𝑥 + 7
 

We have
𝑥2+2𝑥+1

𝑥62+𝑥−6
= 1 +

𝑥+7

𝑥2+𝑥−6
 

𝐿𝑒𝑡   
𝑥 + 7

(𝑥 − 2)(𝑥 + 3)
=

𝐴

𝑥 − 2
+

𝐵

𝑥 + 3
→ (𝑖) 

Multiplying both sides by (𝑥 − 2)(𝑥 + 3) 𝑤𝑒 𝑔𝑒𝑡 

𝑥 + 7 = 𝐴(𝑥 + 3) + 𝐵(𝑥 − 2) → (𝑖𝑖)  

𝐿𝑒𝑡 𝑥 + 3 = 0  𝑖. 𝑒 𝑥 = −3  

  𝑎𝑛𝑑 𝑥 − 2 = 0  𝑖. 𝑒 𝑥 = 2  

𝐹𝑜𝑟 𝑥 = −3 
−3 + 7 = 𝐵(−3 − 2) 

4 = −5𝐵 
 
⇒ 

 𝐹𝑜𝑟 𝑥 = 2 
2 + 7 = 𝐴(2 + 3) 

9 = 5𝐴 
 
⇒ 

Hence the required partial fractions are  

𝑥2 + 2𝑥 + 1

𝑥62 + 𝑥 − 6
= 1 +

9

5(𝑥 − 2)
−

4

5(𝑥 + 3)
 

Question No.8 

𝟔𝒙𝟑 + 𝟓𝒙𝟐 − 𝟕

𝟑𝒙𝟐 − 𝟐𝒙 − 𝟏
 

Solution:   

         
6𝑥3+5𝑥2−7

3𝑥2−2𝑥−1
   is an improper fraction. 

First we resolve in to proper fraction. 

                2𝑥 + 3 

3𝑥2 − 2𝑥 − 1√6𝑥3 + 5𝑥2 − 7 

                    
        ±6𝑥3 ± 4𝑥2 ∓ 2𝑥

9𝑥2 + 2𝑥 − 7
±9𝑥2 ∓ 6𝑥 ∓ 3 
                8𝑥 − 4    

 

6𝑥3 + 5𝑥2 − 7

3𝑥2 − 2𝑥 − 1
= (2𝑥 + 3) +

8𝑥 − 4

(3𝑥 + 1)(𝑥 − 1)
 

Now, Let 
8𝑥−4

(3𝑥+1)(𝑥−1)
=

𝐴

3𝑥+1
+

𝐵

𝑥−1
 

Multiplying both sides by (3𝑥 + 1)(𝑥 − 1, 𝑤𝑒 𝑔𝑒𝑡 

8𝑥 − 4 = 𝐴(𝑥 − 1) + 𝐵(3𝑥 + 1) → (𝑖𝑖)  

𝐿𝑒𝑡 𝑥 − 1 = 0  𝑖. 𝑒  𝑥 = 1  

𝑎𝑛𝑑  3𝑥 + 1 = 0   𝑖. 𝑒 𝑥 = −
1

3
    

𝑝𝑢𝑡𝑡𝑖𝑛𝑔 𝑥 = 1 𝑎𝑛𝑑 𝑥 = −
1

3
 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (𝑖𝑖)  

𝑤𝑒 𝑔𝑒𝑡  
𝐹𝑜𝑟 𝑥 = 1 

8(1) − 4 = 𝐵[3(1) + 1] 
8 − 4 = 4𝐵 

4 = 4𝐵 
 4𝐵 = 4 

𝐵 =
4

4
 

 
⇒ 

 𝐹𝑜𝑟 𝑥 = −
1

3
 

8 (−
1

3
) − 4 = 𝐴 (−

1

3
− 1) 

−
8

3
− 4 = 𝐴 (

−1 − 3

3
) 

−8 − 12

3
=

𝐴(−4)

3
 

−
20

3
=

𝐴(−4)

3
 

⇒ 
 

Hence the required of a fraction when 𝐷(𝑥)𝑐𝑜𝑛𝑠𝑖𝑠𝑡𝑠 

Of repeated linear factors are  

6𝑥3 + 5𝑥2 − 7

3𝑥2 − 2𝑥 − 1
= 2𝑥 + 3 +

5

3𝑥 + 1
+

1

𝑥 − 1
 

𝐴 = 2 𝐴 = 1 

𝐵 = 4 𝐴 = 3 

𝐵 = −
4

5
 𝐴 =

9

5
 

𝐵 = 1 
𝐴 = 5 
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Resolve into partial fractions: 

Question No.1 

𝒙𝟐 − 𝟑𝒙 + 𝟏

(𝒙 − 𝟏)𝟐(𝒙 − 𝟐)
 

Solution: 

𝐿𝑒𝑡  
𝑥2 − 3𝑥 + 1

(𝑥 − 1)2(𝑥 − 2)
=

𝐴

𝑥 − 1
+

𝐵

(𝑥 − 1)2
+

𝐶

𝑥 − 2
→ (𝑖) 

 Multiplying both sides by (𝑥 − 1)2(𝑥 − 2) 𝑤𝑒 𝑔𝑒𝑡 
𝑥2 − 3𝑥 + 1 = 𝐴(𝑥 − 1)(𝑥 − 2) + 𝐵(𝑥 − 2) + 𝐶(𝑥 − 1)2 → (𝑖𝑖) 

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

𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝑥 − 1 = 0 𝑖. 𝑒𝑥 = 1 𝑖𝑛 (𝑖𝑖)𝑤𝑒 𝑔𝑒𝑡 
(1)2 − 3(1) + 1 = (1 − 2) 

1 − 3 + 1 = 𝐵(−1) 

−1 = −𝐵 

⇒  𝐵 = 1 

𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝑥 − 2 = 0 𝑖. 𝑒 𝑥 = 2 𝑖𝑛 (𝑖𝑖)𝑤𝑒 𝑔𝑒𝑡  
(2)2 − 3 + 1 = 𝐶(2 − 1)2 

4 − 6 + 1 = 𝐶 

−1 = 𝐶 ⇒ −1 

⇒  𝐶 = −1 

Equating the coefficient of 𝑥2 in (ii) we get  

1 = 𝐴 + 𝐶 

1 = 𝐴 − 1 

 𝐴 = 1 + 1 

⇒  𝐴 = 2 

Hence the required partial fractions are  
𝑥2 − 3𝑥 + 1

(𝑥 − 1)2(𝑥 − 2)
=

2

𝑥 − 1
+

1

(𝑥 − 1)2
+

1

𝑥 − 2
 

Question No.2 

𝒙𝟐 + 𝟕𝒙 + 𝟏𝟏

(𝒙 + 𝟐)𝟐(𝒙 + 𝟑)
 

Solution: 

𝐿𝑒𝑡 
𝑥2+7𝑥+11

(𝑥+2)2(𝑥+3)
=

𝐴

𝑥+2
+

𝐵

(𝑥+2)2 +
𝐶

𝑥+3
→ (𝑖) 

Multiplying both sides by (𝑥 + 2)2(𝑥 + 3) 

⇒𝑥2 + 7𝑥 + 11 = 𝐴(𝑥 + 2)(𝑥 + 3) + 𝐵(𝑥 + 3) + 𝐶(𝑥 + 2)2 
⇒𝑥2 + 7𝑥 + 11 = 𝐴(𝑥2 + 5𝑥 + 6) + 𝐵(𝑥 + 3) + 𝐶(𝑥2 + 4𝑥 + 4) → (𝑖𝑖) 

𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝑥 + 2 = 0 𝑖. 𝑒𝑥 = −2 𝑖𝑛(𝑖𝑖)𝑤𝑒 𝑔𝑒𝑡  
(−2)2 + 7(−2) + 11 = 𝐵(−2 + 3) 

4 − 14 + 11 = 𝐵 

⇒  𝐵 = 1 

Putting 𝑥 + 3 = 0 𝑖. 𝑒 𝑥 = −3 𝑖𝑛(𝑖𝑖)𝑤𝑒 𝑔𝑒𝑡 

(−3)2 + 7(−3) + 11 = 𝐶(−3 + 2)2 

9 − 21 + 11 = 𝐶(−1)2 

20 − 21 = 𝐶(1) 

−1 = 𝐶 

⇒  𝐶 = −1 

Equating coefficient of 𝑥2 in (ii) we get  

𝐴 + 𝐶 = 1 

 

𝐴 − 1 = 1 

𝐴 = 1 + 1 

⇒  𝐴 = 2 

Hence the required partial fractions are  

𝑥2 + 7𝑥 + 11

(𝑥 + 2)2(𝑥 + 3)
=

2

𝑥 + 2
+

1

(𝑥 + 2)2
−

1

𝑥 + 3
 

Question No.3 
𝟗

(𝒙 − 𝟏)(𝒙 + 𝟐)𝟐
 

Solution: 

𝐿𝑒𝑡
9

(𝑥 − 1)(𝑥 + 2)2
=

𝐴

𝑥 − 1
+

𝐵

𝑥 + 2
+

𝐶

(𝑥 + 2)2
→ (𝑖) 

Multiplying both sides by (𝑥 − 1)(𝑥 + 2)2 𝑤𝑒 𝑔𝑒𝑡 

9 = 𝐴(𝑥 + 2)2 + 𝐵(𝑥 − 1)(𝑥 + 2) + 𝐶(𝑥 − 1) → (𝑖𝑖) 

𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝑥 − 1 = 0 𝑖. 𝑒 𝑥 = 1 𝑖𝑛(𝑖𝑖)𝑤𝑒 𝑔𝑒𝑡  

9 = 𝐴(1 + 2)2 

9 = 𝐴(3)2 

9 = 9𝐴 

⇒  𝐴 = 1 

𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝑥 + 2 = 0 𝑖. 𝑒 𝑥 = −2 𝑖𝑛 (𝑖𝑖)𝑤𝑒 𝑔𝑒𝑡  

9 = 𝐶(−2 − 1) 

9 = −3𝐶 

⇒  𝐶 = −3 

Equating the coefficient of 𝑥2 in (ii) we get 

𝐴 + 𝐵 = 0 

𝐵 = −𝐴 

⇒  𝐵 = −1 

Hence the partial fractions are  
9

(𝑥 − 1)(𝑥 + 2)2
=

1

𝑥 − 1
−

1

𝑥 + 2
+

3

(𝑥 + 2)2
 

Question No.4 

𝒙𝟒 + 𝟏

𝒙𝟐(𝒙 − 𝟏)
 

Solution: 

𝑥4 + 1

𝑥2(𝑥 − 1)
=

𝑥4 + 1

𝑥3 − 𝑥2
 𝑖𝑠 𝑎𝑛 𝑖𝑚𝑝𝑟𝑜𝑝𝑒𝑟 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛. 

𝐹𝑖𝑟𝑠𝑡 𝑤𝑒 𝑟𝑒𝑠𝑜𝑙𝑣𝑒 𝑖𝑡 𝑖𝑛𝑡𝑜 𝑝𝑟𝑜𝑝𝑒𝑟 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛.  

𝑥3 − 𝑥2   √𝑥4 + 1 

                         
±𝑥4       ∓ 𝑥3

𝑥3 + 1
±𝑥3   ∓ 𝑥2

𝑥3 + 1

 

𝑥4 + 1

𝑥2(𝑥 − 1)
= (𝑥 + 1) +

𝑥2 + 1

𝑥2(𝑥 − 1)
→ (𝑖) 

𝐿𝑒𝑡 
𝑥2 + 1

𝑥2(𝑥 − 1)
= (𝑥 + 1) +

𝑥2 + 1

𝑥2(𝑥 − 1) 
→ (𝑖𝑖) 

Multiplying both sides by 𝑥2(𝑥 − 1)we get 

𝑥2 + 1 = 𝐴(𝑥)(𝑥 − 1) + 𝐵(𝑥 − 1) + 𝑐𝑥2 → (𝑖𝑖𝑖) 

Exercise 4.2 
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𝑃𝑢𝑡𝑡𝑡𝑖𝑛𝑔 𝑥 = 0 𝑖𝑛 (𝑖𝑖𝑖)𝑤𝑒 𝑔𝑒𝑡  

0 + 1 = 𝐵(0 − 1) 

1 = −𝐵 

⇒  𝐵 = 1 

Putting 𝑥 − 1 = 0  𝑖. 𝑒  𝑥 = 1 𝑖𝑛 (𝑖𝑖𝑖)𝑤𝑒 𝑔𝑒𝑡  

(1)2 + 1 = 𝐶(1)2 

1 + 1 = 𝐶(1) 

2 = 𝐶 

⇒  𝐶 = 2 
Equating the coefficient of 𝑥2 𝑖𝑛 (𝑖𝑖𝑖) we get  

𝐴 + 𝐶 = 1 

𝐴 + 2 = 1 

𝐴 = 1 − 2 

⇒  𝐴 = −1 

Putting the value of 𝐴, 𝐵, 𝐶 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (𝑖𝑖) 

Thus required partial fraction are  

𝑥4 + 1

𝑥2(𝑥 − 1)
= (𝑥 + 1) −

1

𝑥
−

1

𝑥2
+

2

𝑥 − 1
 

Question No.5 
𝟕𝒙 + 𝟒

(𝟑𝒙 + 𝟐)(𝒙 + 𝟏)𝟐
 

Solution: 

𝐿𝑒𝑡 
7𝑥 + 4

(3𝑥 + 2)(𝑥 + 1)2
=

𝐴

3𝑥 + 2
+

𝐵

𝑥 + 1
+

𝐶

(𝑥 + 1)2  
→ (𝑖) 

Multiplying both sides by (3𝑥 + 2)(𝑥 + 1)2 𝑤𝑒 𝑔𝑒𝑡 
7𝑥 + 4 = 𝐴(𝑥 + 1)2 + 𝐵(3𝑥 + 2)(𝑥 + 1) + 𝐶(3𝑥 + 2) → (𝑖𝑖) 

𝑃𝑢𝑡𝑡𝑖𝑛𝑔 3𝑥 + 2 = 0 𝑖. 𝑒 𝑥 = −
2

3
 𝑖𝑛 (𝑖𝑖)𝑤𝑒 𝑔𝑒𝑡 

7 (−
2

3
) + 4 = 𝐴 (−

2

3
+ 1)

2

 

−
14

3
+ 4 = 𝐴 (

−2 + 3

3
)

2

 

−14 + 12

3
= 𝐴 (

1

3
)

2

 

−
2

3
=

1

9
𝐴 

−18 = 3𝐴 

𝐴 = −
18

3
 

⇒  𝐴 = −6 

Putting 𝑥 + 1 = 0  𝑖. 𝑒  𝑥 = −1  𝑖𝑛  (𝑖𝑖) 𝑤𝑒 𝑔𝑒𝑡  

7(−1) + 4 = 𝐶(3(−1) + (+2) 

−7 + 4 = −𝐶 

 −3 = −𝐶 

⇒  𝐶 = 3 
𝐸𝑞𝑢𝑎𝑡𝑖𝑛𝑔 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝐴, 𝐵 𝑎𝑛𝑑 𝐶 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (𝑖) 

𝑤𝑒 𝑔𝑒𝑡 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑝𝑎𝑟𝑡𝑖𝑎𝑙 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛𝑠.  
7𝑥 + 4

(3𝑥 + 2)(𝑥 + 1)2
=

−6

3𝑥 + 2
+

2

𝑥 + 1
+

3

(𝑥 + 1)2  
 

Question No.6 

𝟏

(𝒙 − 𝟏)𝟐(𝒙 + 𝟏)
 

Solution: 

𝐿𝑒𝑡
1

(𝑥 − 1)2(𝑥 + 1)
=

𝐴

𝑥 − 1
+

𝐵

(𝑥 − 1)2
+

𝐶

𝑥 + 1
→ (𝑖𝑖) 

Multiplying both sides by (𝑥 − 1)(𝑥 − 1)2 𝑤𝑒 𝑔𝑒𝑡 

1 = 𝐴(𝑥 − 1)(𝑥 + 1) + 𝐵(𝑥 + 1) + 𝐶(𝑥 − 1)2 → (𝑖𝑖) 

𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝑥 − 1 = 0  𝑖. 𝑠 𝑥 = 1 𝑖𝑛 (𝑖𝑖)𝑤𝑒 𝑔𝑒𝑡  

1 = 𝐵(1 + 1) 

1 = 2𝐵 

⇒  𝐵 =
1

2
 

𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝑥 + 1 = 0  𝑖. 𝑒 𝑥 = −1 𝑖𝑛 (𝑖𝑖) 𝑤𝑒 𝑔𝑒𝑡   

1 = 𝐶(−1 − 1)2 

1 = 𝐶(−1 − 1)2 

1 = 𝐶(−2)2 

1 = 4𝐶 

⇒  𝐶 =
1

4
 

Equating the coefficient of 𝑥2 𝑖𝑛 (𝑖𝑖)𝑤𝑒 𝑔𝑒𝑡  

𝐴 + 𝐶 = 0 

𝐴 = −𝐶 

𝐴 = − (
1

4
) 

⇒  𝐴 = −
1

4
 

Putting the value of 

𝐴, 𝐵, 𝑎𝑛𝑑 𝐶 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (𝑖)𝑤𝑒 𝑔𝑜𝑡 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑝𝑎𝑟𝑡𝑖𝑎𝑙  

𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛𝑠  
1

(𝑥 − 1)2(𝑥 + 1)
=

−1

4(𝑥 − 1)
+

1

2(𝑥 − 1)2
+

1

4(𝑥 + 1)
 

Question No.7 

𝟑𝒙𝟐 + 𝟏𝟓𝒙 + 𝟏𝟔

(𝒙 + 𝟐)𝟐
 

Solution: 

3𝑥2 + 15𝑥 + 16

(𝑥 + 2)2
=

3𝑥2 + 15𝑥 + 16

𝑥2 + 4𝑥 + 4
 

The given fraction is improper fraction. 

By long division,                             3 

𝑥2 + 4𝑥 + 4 √3𝑥2 + 15𝑥 + 16 

                         
±3𝑥2 ± 12𝑥 ± 12

3𝑥 + 4
 

3𝑥2 + 15𝑥 + 16

(𝑥 + 2)2
= 3 +

3𝑥 + 4

𝑥2 + 4𝑥 + 4
→ (𝑖) 

𝐿𝑒𝑡
3𝑥 + 4

(𝑥 + 2)2
=

𝐴

𝑥 + 2
+

𝐵

(𝑥 + 2)2
→ (𝑖𝑖) 

Multiplying both sides by (𝑥 + 2)2 𝑤𝑒 𝑔𝑒𝑡   

3𝑥 + 4 = 𝐴(𝑥 + 2) + 𝐵 → (𝑖𝑖𝑖) 

𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝑥 + 2 = 0 𝑖. 𝑒 𝑥 = −2 𝑖𝑛 (𝑖𝑖𝑖)𝑤𝑒 𝑔𝑒𝑡 

3(−2) + 4 = 𝐵 ⇒ −6 + 4 
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⇒  𝐵 = −2 
Equating the coefficient of "𝑥" we get 

3 = 𝐴 

⇒  𝐴 = 3 
Putting the value of 𝐴 𝑎𝑛𝑑 𝐵 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (𝑖𝑖) and 

 𝑢𝑠𝑖𝑛𝑔 𝑒q.(𝑖) 𝑤𝑒 𝑔𝑒𝑡 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑝𝑎𝑟𝑡𝑖𝑎𝑙 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛𝑠. 
3𝑥2+15𝑥+16

(𝑥+2)2 = 3 +
3

𝑥+2
−

2

(𝑥+2)2  

 

Question No.8 
𝟏

(𝒙𝟐 − 𝟏)(𝒙 + 𝟏)
 

Solution: 
1

(𝑥2 − 1)(𝑥 + 1)
=

1

(𝑥 − 1)(𝑥 + 1)(𝑥 + 1)
 

=
1

(𝑥 − 1)(𝑥 + 1)2
 

𝐿𝑒𝑡 
1

(𝑥 − 1)(𝑥 + 1)2
=

𝐴

𝑥 − 1
+

𝐵

𝑥 + 1
+

𝐶

(𝑥 + 1)2
 

Multiplying both sides by (𝑥 − 1)(𝑥 + 1)2  𝑤𝑒 𝑔𝑒𝑡  

1 = 𝐴(𝑥 + 1)2 + 𝐵(𝑥 + 1)(𝑥 − 1) + 𝐶(𝑥 − 1) → (𝑖𝑖) 

𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝑥 − 1 = 0  𝑖. 𝑒 𝑥 = 1 𝑖𝑛 (𝑖𝑖) 𝑤𝑒 𝑔𝑒𝑡  

1 = 𝐴(1 + 1)2 

1 = 𝐴(2)2 

1 = 4𝐴 

⇒  𝐴 =
1

4
 

Putting 𝑥 + 1 = 𝑜  𝑖. 𝑒  𝑥 = −1 𝑖𝑛 (𝑖𝑖) 𝑤𝑒 𝑔𝑒𝑡 

1 = 𝐶(−1 − 1) 

1 = −2𝐶 

⇒  𝐶 =
−1

2
 

Equating the coefficient of 𝑥2 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (𝑖𝑖) 

We get 𝐴 + 𝐵 = 0 

𝐵 = −𝐴 

𝐵 = − (
1

4
) 

⇒  𝐵 = −
1

4
 

𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝐴 𝑎𝑛𝑑 𝐵 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (𝑖𝑖)  

We get required partial fractions. 
1

(𝑥 − 1)(𝑥 + 1)2
=

1

4(𝑥 − 1)
−

1

4(𝑥 + 1)
−

1

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

Question No.1 
𝟑𝒙 − 𝟏𝟏

(𝒙 + 𝟑)(𝒙𝟐 + 𝟏)
 

Solution:  
𝟑𝒙 − 𝟏𝟏

(𝒙 + 𝟑)(𝒙𝟐 + 𝟏)
 

𝐿𝑒𝑡 
𝟑𝒙 − 𝟏𝟏

(𝒙 + 𝟑)(𝒙𝟐 + 𝟏)
=

𝑨

𝒙 + 𝟑
+

𝑩𝒙 + 𝑪

𝑥2 + 1
 

Multiplying both sides (𝑥 − 3)(𝑥2 + 1), 𝑤𝑒 𝑔𝑒𝑡 

3𝑥 − 11 = 𝐴(𝑥2 + 1) + (𝐵𝑥 + 𝐶)(𝑥 + 3) → (𝑖) 

3𝑥 − 11 = 𝐴(𝑥2 + 1) + 𝐵𝑥(𝑥 + 3) + 𝐶(𝑥 + 3) → (𝑖𝑖) 
𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝑥 + 3 = 0  𝑖. 𝑒 𝑥 = −3, 𝑤𝑒 𝑔𝑒𝑡 

3(−3) − 11 = 𝐴[(−3)2 + 1] 
−9 − 11 = 𝐴(9 + 1) 

−20 = 10𝐴 

𝐴 =
−20

10
 

⇒  𝐴 = −2 

Now equating the coefficient of 𝑥2 and 𝑥 we get from 

equation (𝑖𝑖𝑖)  

𝐴 + 𝐵 = 0 
−2 + 𝐵 = 0 

𝐵 = 2 

 
 

⇒  𝐵 = 1 

3𝐵 + 𝐶 = 3 
3(2) + 𝐶 = 3 

6 + 𝐶 = 3 
𝐶 = 3 − 6 

 
 

⇒  𝐶 = −3 

Putting the value 𝑜𝑓 𝐴, 𝐵 𝑎𝑛𝑑 𝐶 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (𝑖)𝑤𝑒 𝑔𝑒𝑡  

Required partial fractions. 
3𝑥 − 11

(𝑥 + 3)(𝑥2 + 1)
=

−2

𝑥 + 3
+

2𝑥 − 3

𝑥2 + 1
 

 

Question No.2 
𝟑𝒙 + 𝟕

(𝒙𝟐 + 𝟏)(𝒙 + 𝟑)
 

Solution: 

𝐿𝑒𝑡 
𝟑𝒙 + 𝟕

(𝒙𝟐 + 𝟏)(𝒙 + 𝟑)
=

𝑨𝒙 + 𝑩

𝒙𝟐 + 𝟏
+

𝑪

𝒙 + 𝟑
→ (𝒊𝒊) 

Multiplying both sides by 𝑥2 + 1)(𝑥 + 3) 

3𝑥 + 7 = (𝐴𝑥 + 𝐵)(𝑥 + 3) + 𝐶(𝑥2 + 1) 

3𝑥 + 7 = 𝐴𝑥(𝑥 + 3) + 𝐵(𝑥 + 3) + 𝐶(𝑥2 + 1) → (𝑖𝑖) 
𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝑥 + 3 = 0  𝑖. 𝑒 𝑥 = −3 𝑖𝑛 (𝑖𝑖)𝑤𝑒 𝑔𝑒𝑡 

3(−3) + 7 = 𝐶[(−3)2 + 1] 
−9 + 7 = 𝐶(9 + 1) 

−2 = 10𝐶 

 𝐶 = −
2

10
 

 

 

 

Now equation the coefficient of 𝑥2 𝑎𝑛𝑑 𝑥 in equation 

(𝑖𝑖𝑖) we get. 

 

 

 

 

 

𝐴 + 𝐶 = 0 

𝐴 + (
−1

5
) = 0 

𝐴 −
1

5
= 0 

 
 

⇒  𝐴 =
1

5
 

3𝐴 + 𝐵 = 3 

3 (
1

5
) + 𝐵 = 3 

𝐵 = 3 −
3

5
 

𝐵 = 3 −
3

5
 

𝐵 =
15 − 3

5
 

𝐵 =
12

5
 

 
 

⇒  𝐶 = −3 

 

Putting the value of 𝐴, 𝐵 𝑎𝑛𝑑 𝐶 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (𝑖) 𝑤𝑒 𝑔𝑒𝑡  

𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑  𝑝𝑎𝑟𝑡𝑖𝑎𝑙 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛.  
3𝑥 + 7

(𝑥2 + 1)(𝑥 + 3)
=

𝑥 + 12

5(𝑥2 + 1)
−

1

5(𝑥 + 3)
 

 
Question No.3 

𝟏

(𝒙 + 𝟏)(𝒙𝟐 + 𝟏)
 

Solution: 

𝐿𝑒𝑡
1

(𝑥 + 1)(𝑥2 + 1)
=

𝐴

𝑥 + 1
+

𝐵𝑥 + 𝐶

𝑥2 + 1
→ (𝑖𝑖) 

Multiplying both sides by (𝑥 + 1)(𝑥2 + 1)𝑤𝑒 𝑔𝑒𝑡  

1 = 𝐴(𝑥2 + 1) + (𝐵𝑥 + 𝐶)(𝑥 + 1) 

1 = 𝐴(𝑥2 + 1) + 𝐵𝑥(𝑥 + 1) + 𝐶(𝑥 + 1) → (𝑖𝑖) 
𝑝𝑢𝑡𝑡𝑖𝑛𝑔  𝑥 + 1 = 0 𝑖. 𝑒 𝑥 = −1 𝑖𝑛 (𝑖𝑖)𝑤𝑒 𝑔𝑒𝑡  

1 = 𝐴[(−1)2 + 1] 
1 = 𝐴(1 + 1) 

1 = 2𝐴 

 

 

 

Equation the coefficients of 𝑥2 𝑎𝑛𝑑 𝑥 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (𝑖𝑖) 

We get 

𝐴 + 𝐵 = 0 
1

2
+ 𝐵 = 0 

𝐵 = −
1

2
 

 

𝐵 + 𝐶 = 0 

−
1

2
+ 𝐶 = 0 

𝐶 =
1

2
 

 ⇒  𝐶 =
−1

5
 

⇒  𝐴 =
1

2
 

Exercise 4.3 
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⇒  
𝐵 = −

1

2
 

 

⇒  
𝐶 =

1

2
 

Putting the value of 𝐴, 𝐵 𝑎𝑛𝑑 𝐶 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛𝑠 (𝑖)𝑤𝑒  

Get required partial fractions. 
1

(𝑥 + 1)(𝑥2 + 1)
=

1

2(𝑥 + 1)
+

𝑥 − 1

2(𝑥2 + 1)
 

 

 

 

 

Question No.4 
𝟗𝒙 − 𝟕

(𝒙 + 𝟑)(𝒙𝟐 + 𝟏)
 

Solution: 

𝐿𝑒𝑡 
9𝑥 − 7

(𝑥 + 3)(𝑥2 + 1)
=

𝐴

𝑥 + 3
+

𝐵𝑥 + 𝐶

𝑥2 + 1
→ (𝑖) 

Multiplying both sides by (𝑥 + 3)(𝑥2 + 1)𝑤𝑒 𝑔𝑒𝑡  

9𝑥 − 7 = 𝐴(𝑥2 + 1) + (𝐵𝑥 + 𝐶)(𝑥2 + 1) 

9𝑥 − 7 = 𝐴(𝑥2 + 1) + 𝐵𝑥(𝑥 + 3) + 𝐶(𝑥 + 3) → (𝑖𝑖) 
Putting 𝑥 + 3 = 0 𝑖. 𝑒 𝑥 = −3 𝑖𝑛 (𝑖𝑖) 𝑤𝑒 𝑔𝑒𝑡  

9(−3) − 7 = 𝐴[(−3)2 + 1] 
−27 − 7 = 𝐴(9 + 1) 

−34 = 10𝐴 

 𝐴 =
−34

10
  

 

 

 

Equating coefficient of 𝑥2 𝑎𝑛𝑑 𝑥 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (𝑖𝑖)𝑤𝑒 get 

 

𝐴 + 𝐵 = 0 
−17

5
+ 𝐵 = 0 

𝐵 =
17

5
 

 
 

⇒  
𝐵 =

−17

5
 

3𝐵 + 𝐶 = 9 

3 (
17

2
) + 𝐶 = 9 

51

5
+ 𝐶 = 9 

𝐶 = 9 −
51

5
 

𝐶 =
45 − 51

5
 

 
 

⇒  𝐶 =
−6

5
 

Putting the value 𝑜𝑓 𝐴, 𝐵 𝑎𝑛𝑑 𝐶 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (𝑖)𝑤𝑒 𝑔𝑒𝑡 

𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑝𝑎𝑟𝑡𝑖𝑎𝑙 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛.  
9𝑥 − 7

(𝑥 + 3)(𝑥2 + 1)
=

−17

5(𝑥 + 3)
+

17𝑥 − 6

5(𝑥2 + 1)
 

 

Question No.5 

𝟑𝒙 + 𝟕

(𝒙 + 𝟑)(𝒙𝟐 + 𝟒)
 

Solution: 

𝐿𝑒𝑡 
3𝑥 + 7

(𝑥 + 3)(𝑥2 + 4)
=

𝐴

𝑥 + 3
+

𝐵𝑥 + 𝐶

𝑥2 + 4
→ (𝑖) 

Multiplying both sides by (𝑥 + 3)(𝑥2 + 4)𝑤𝑒 𝑔𝑒𝑡   

3𝑥 + 7 = 𝐴(𝑥2 + 4) + (𝐵𝑥 + 𝐶)(𝑥 + 3)  

3𝑥 + 7 = 𝐴(𝑥2 + 4) + 𝐵𝑥(𝑥 + 3) + 𝐶(𝑥 + 3) → (𝑖𝑖)  
𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝑥 + 3 = 0 𝑖. 𝑒 𝑥 = −3 𝑖𝑛 (𝑖𝑖)𝑤𝑒 𝑔𝑒𝑡  

3(−3) + 7 = 𝐴((−3)2 + 4) 
−9 + 7 = 𝐴(9 + 4) 

−2 = 13𝐴 

 

 

 

Equating the coefficient  𝑜𝑓 𝑥2 𝑎𝑛𝑑 𝑥 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (𝑖𝑖) 

 we get  

 

 

𝐴 + 𝐵 = 0 
−2

13
+ 𝐵 = 0 

𝐵 =
2

13
 

 
 

⇒  𝐵 =
2

13
 

3𝐵 + 𝐶 = 3 

3 (
2

13
) + 𝐶 = 3 

6

13
+ 𝐶 = 9 

𝐶 = 3 −
6

13
 

𝐶 =
39 − 6

13
 

 
 

⇒  𝐶 =
33

13
 

Putting the value of 𝐴, 𝐵 𝑎𝑛𝑑 𝐶 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (𝑖)𝑤𝑒 𝑔𝑒𝑡 

Required partial fractions.  
3𝑥 + 7

(𝑥 + 3)(𝑥2 + 4)
=

−2

13(𝑥 + 3)
+

2𝑥 + 33

13(𝑥2 + 4)
 

Question No.6 

𝒙𝟐

(𝒙 + 𝟐)(𝒙𝟐 + 𝟒)
 

Solution: 

𝐿𝑒𝑡
𝑥2

(𝑥 + 2)(𝑥2 + 4)
=

𝐴

𝑥 + 2
+

𝐵𝑥 + 𝐶

𝒙𝟐 + 𝟒
→ (𝑖) 

Multiplying both sides by (𝑥 + 2)(𝑥2 + 4) 𝑤𝑒 𝑔𝑒𝑡 

𝑥2 = 𝐴(𝑥2 + 4) + (𝐵𝑥 + 𝐶)(𝑥 + 2)  

𝑥2 = 𝐴(𝑥2 + 4) + 𝐵𝑥(𝑥 + 2) + 𝐶(𝑥 + 2) → (𝑖𝑖)  

Putting 𝑥 + 2 = 0  𝑖. 𝑒 𝑥 = −2 𝑖𝑛 (𝑖𝑖)𝑤𝑒 𝑔𝑒𝑡 

(−2)2 = 𝐴[(−2)2 + 4] 
4 = 𝐴(4 + 𝐴) 

4 = 8 + 𝐴 

 

 

 

⇒  𝐴 =
−17

5
 

⇒  𝐴 =
−2

13
 

⇒  𝐴 =
1

2
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Equating the coefficients of 𝑥3 𝑎𝑛𝑑 𝑥 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (𝑖𝑖) 

We get 

𝐴 + 𝐵 = 1 
1

2
+ 𝐵 = 1 

𝐵 = 1 −
1

2
 

 
 

⇒  𝐵 =
1

2
 

2𝐵 + 𝐶 = 0 

2 (
1

2
) + 𝐶 = 0 

1 + 𝐶 = 0 
𝐶 = 0 − 1 = −1 

 
 

⇒  𝐶 = −1 

Putting the value of 𝐴, 𝐵 𝑎𝑛𝑑 𝐶 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (𝑖)𝑤𝑒 𝑔𝑒𝑡  

Required partial fractions. 

𝑥2

(𝑥 + 2)(𝑥2 + 4)
=

1

2(𝑥 + 2)
+

𝑥 − 2

2(𝑥2 + 4)
 

 

Question No.7 
𝟏

𝒙𝟑 + 𝟏
                 [𝑯𝒊𝒏𝒕: 

𝟏

𝒙𝟑 + 𝟏
=

𝟏

(𝒙 + 𝟏)(𝒙𝟐 − 𝒙 + 𝟏)
] 

Solution: 

𝐿𝑒𝑡 
1

(𝑥 + 1)(𝑥2 − 𝑥 + 1)
=

𝐴

𝑥 + 1
+

𝐵𝑥 + 𝐶

𝑥2 − 𝑥 + 1
→ (𝑖) 

Multiplying both sides by (𝑥 − 1)(𝑥2 − 𝑥 + 1), 𝑤𝑒 𝑔𝑒𝑡 

1 = 𝐴(𝑥2 − 𝑥 + 1) + (𝐵𝑥 + 𝐶)(𝑥 + 1) 

1 = 𝐴(𝑥2 − 𝑥 + 1) + 𝐵𝑥(𝑥 + 1) + 𝑐(𝑥 + 1) → (𝑖𝑖) 
Putting 𝑥 + 1 = 0  𝑖. 𝑒 𝑥 = −1 𝑖𝑛 (𝑖𝑖)𝑤𝑒 𝑔𝑒𝑡  

1 = 𝐴[(−1)2 − (−1) + 1] 

1 = 𝐴[(−1)2 − 1(−1) + 1] 

1 = 𝐴(1 + 1 + 1) 

1 = 3𝐴 

 

 

 

Comparing the coefficients of 

𝑥2 𝑎𝑛𝑑 𝑥 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (𝑖𝑖)𝑤𝑒 𝑔𝑒𝑡  

𝐴 + 𝐵 = 0 
1

3
+ 𝐵 = 0 

𝐵 =
−1

3
 

 
 

⇒  𝐵 =
−1

3
 

−𝐴 + 𝐵 + 𝐶 = 0 

(−
1

3
) −

1

3
+ 𝐶 = 0 

−
2

3
+ 𝐶 = 0 

 
 

⇒  𝐶 =
2

3
 

Putting the value of 𝐴, 𝑎𝑛𝑑 𝐵 𝑎𝑛𝑑 𝐶 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (𝑖)𝑤𝑒 𝑔𝑒𝑡 

Required partial fractions. 
1

(𝑥 + 1)(𝑥2 − 𝑥 + 1)
=

1

3(𝑥 + 1)
−

𝑥 − 2

3(𝑥2 − 𝑥 + 1)
 

Question No.8 

𝒙𝟐 + 𝟏

𝒙𝟑 + 𝟏
 

Solution: 

𝑥2 + 1

[𝑥3 + 1
=

𝑥2 + 1

(𝑥 + 1)(𝑥2 − 𝑥 + 1)
 

𝐿𝑒𝑡 
𝑥2 + 1

(𝑥 + 1)(𝑥2 − 𝑥 + 1)
=

𝐴

𝑥 + 1
+

𝐵𝑥 + 𝐶

𝑥2 − 𝑥 + 1
→ (𝑖) 

Multiplying both sides by (𝑥 + 1)(𝑥2 − 𝑥 + 1), 𝑤𝑒 𝑔𝑒𝑡   

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

𝑥2 + 1 = 𝐴(𝑥2 − 𝑥 + 1) + 𝐵𝑥(𝑥 + 1) + 𝐶(𝑥 + 1) → (𝑖𝑖) 
Putting 𝑥 + 1 = 0 𝑖. 𝑒 𝑥 = −1 𝑖𝑛 (𝑖𝑖)𝑤𝑒 𝑔𝑒𝑡  

(−1)2 + 1 = 𝐴[(−1)2 − (−1) + 1] 
1 + 1 = 𝐴(1 + 1 + 1) 

2 = 3𝐴 

 

 

 

Equating the coefficients of 

𝑥2 𝑎𝑛𝑑 𝑥 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (𝑖𝑖)𝑤𝑒 𝑔𝑒𝑡 

𝐴 + 𝐵 = 1 
2

3
+ 𝐵 = 1 

𝐵 = 1 −
2

3
 

 
 

⇒  𝐵 =
1

3
 

−𝐴 + 𝐵 + 𝐶 = 0 

(
−2

3
) +

1

3
+ 𝐶 = 0 

−1

3
+ 𝐶 = 0 

 
 

⇒  𝐶 =
1

3
 

Putting the value of 𝐴, 𝐵 𝑎𝑛𝑑 𝐶 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (𝑖) 𝑤𝑒 𝑔𝑒𝑡 

 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑝𝑎𝑟𝑡𝑖𝑎𝑙 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛𝑠.  

𝑥2 + 1

(𝑥 + 1)(𝑥2 − 𝑥 + 1)
=

2

3(𝑥 + 1)
+

𝑥 + 1

3(𝑥2 − 𝑥 + 1)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⇒  𝐴 =
1

3
 

⇒  𝐴 =
2

3
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Resolve into Partial Fractions. 

Question No.1 

𝒙𝟑

(𝒙𝟐 + 𝟒)𝟐
 

Solution: 

𝐿𝑒𝑡
𝑥3

(𝑥2 + 4)2
=

𝐴𝑥 + 𝐵

𝑥2 + 4
+

𝐶𝑥 + 𝐷

(𝑥2 + 4)2
→ (𝑖) 

𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑦𝑖𝑛𝑔 𝑏𝑜𝑡ℎ𝑠𝑖𝑑𝑒𝑠 𝑏𝑦 (𝑥2 + 4)2, 𝑤𝑒 𝑔𝑒𝑡  

𝑥3 = (𝐴𝑥 + 𝐵)(𝑥2 + 4) + (𝐶𝑥 + 𝐷) 

𝑥3 = 𝐴𝑥(𝑥2 + 4) + 𝐵(𝑥2 + 4) + (𝐶𝑥 + 𝐷) → (𝑖𝑖𝑖) 

Equating the coefficients of 𝑥3, 𝑥2, 𝑥 𝑎𝑛𝑑 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡, 

we get  

Coefficients 𝑜𝑓  𝑥3: 𝐴 = 1 

Coefficients of 𝑥2: 𝐵 = 0 

Coefficients of 𝑥: 4𝐴 + 𝐶 = 0 

 𝐶 = −4 

Constants:4𝐵 + 𝐷 = 0 

4(0) + 𝐷 = 0 

 𝐷 = 0 
Putting the value of 𝐴, 𝐵, 𝑎𝑛𝑑 𝐶 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (𝑖) 

We get required partial fractions. 

𝑥3

(𝑥2 + 4)2
=

𝑥

𝑥2 + 4
−

4𝑥

(𝑥2 + 4)2
 

 

Question No.2 

𝒙𝟒 + 𝟑𝒙𝟐 + 𝒙 + 𝟏

(𝒙 + 𝟏)(𝒙𝟐 + 𝟏)𝟐
 

Solution: 

𝐿𝑒𝑡 
𝑥4 + 3𝑥2 + 𝑥 + 1

(𝑥 + 1)(𝑥2 + 1)2
=

𝐴

𝑥 + 1
+

𝐵𝑥 + 𝐶

𝑥2 + 1
+

𝐷𝑥 + 𝐸

(𝑥2 + 1)2
 

 → (𝒊) 

 

Multiplying both sides by (𝒙 + 𝟏)(𝒙𝟐 + 𝟏)𝟐 𝒘𝒆 𝒈𝒆𝒕 
𝑥4 + 3𝑥2 + 𝑥 + 1 = 𝐴(𝑥2 + 1)2 + (𝐵𝑥 + 𝐶)(𝑥 + 1)(𝑥2 + 1) 

+(𝐷𝑥 + 𝐸)(𝑥 + 1) → (𝑖𝑖) 

   𝑥4 + 3𝑥2 + 𝑥 + 1 = 𝐴(𝑥4 + 2𝑥2 + 1)    

+𝐵𝑥(𝑥3 + 𝑥2 + 𝑥 + 1) + 𝐶(𝑥3 + 𝑥2 + 𝑥 + 1)  

+𝐷𝑥(𝑥 + 1) + 𝐸(𝑥 + 1)  

𝑥4 + 3𝑥2 + 𝑥 + 1 = 𝐴(𝑥4 + 2𝑥2 + 1)  

+𝐵(𝑥4 + 𝑥3 + 𝑥2 + 𝑥) + 𝐶(𝑥3 + 𝑥2 + 𝑥 + 1) 

𝐷(𝑥2 + 𝑥) + 𝐸(𝑥 + 1) → (𝑖𝑖𝑖) 
Putting 𝑥 + 1 = 0 𝑖. 𝑒 𝑥 = −1 𝑖𝑛 𝑒𝑞(𝑖𝑖)𝑤𝑒 𝑔𝑒𝑡 

(−1)4 + 3(−1)2 + (−1) + 1 = 𝐴[(−1)2 + 1]2 

1 + 3(1) − 1 + 1 = 𝐴(1 + 1)2 

4 = 4𝐴 

 𝐴 = 1 

Now equating the coefficients of 𝑥4, 𝑥3, 𝑥2, 𝑥 𝑎𝑛𝑑  

 

 

𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡𝑠, 𝑤𝑒 𝑔𝑒𝑡 𝑓𝑟𝑜𝑚 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (𝑖𝑖𝑖) 

𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡𝑠 𝑜𝑓 𝑥4:      𝐴 + 𝐵 = 1  

1 + 𝐵 = 1 

𝐵 = 1 − 1 

⇒  𝐵 = 0 

Coefficients of 𝑥3: 𝐵 + 𝐶 = 0 

0 + 𝐶 = 0 

⇒  𝐶 = 0 

Coefficients of 𝑥2: 2𝐴 + 𝐵 + 𝐶 + 𝐷 = 3 

2(1) + 0 + 0 + 𝐷 = 3 

𝐷 = 3 − 2 

𝐷 = 1 

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡𝑠 𝑜𝑓 𝑥:  𝐵 + 𝐶 + 𝐷 + 𝐸 = 1 

0 + 0 + 1 + 𝐸 = 1 

𝐸 = 1 − 1 

⇒  𝐸 = 0 

Putting the value 𝑜𝑓 𝐴, 𝐵, 𝐶 𝑎𝑛𝑑 𝐷 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (𝑖) 

We get required partial fractions. 

𝐿𝑒𝑡 
𝑥4 + 3𝑥2 + 𝑥 + 1

(𝑥 + 1)(𝑥2 + 1)2
=

1

𝑥 + 1
+

𝑥

(𝑥2 + 1)2
 

 

Question No.3 

𝒙𝟐

(𝒙 + 𝟏)(𝒙𝟐 + 𝟏)𝟐
 

Solution: 

𝐿𝑒𝑡 
𝒙𝟐

(𝒙 + 𝟏)(𝒙𝟐 + 𝟏)𝟐
=

𝐴

𝑥 + 1
+

𝐵𝑥 + 𝐶

𝑥2 + 1
+

𝐷𝑥 + 𝐸

(𝑥2 + 1)2
 

 → (𝒊) 

 

Multiplying both sides by (𝒙 + 𝟏)(𝒙𝟐 + 𝟏)𝟐 𝒘𝒆 𝒈𝒆𝒕 
𝑥2 = 𝐴(𝑥2 + 1)2 + (𝐵𝑥 + 𝐶)(𝑥 + 1)(𝑥2 + 1) 

+(𝐷𝑥 + 𝐸)(𝑥 + 1) → (𝑖𝑖) 

   𝑥2 = 𝐴(𝑥4 + 2𝑥2 + 1) + 𝐵𝑥(𝑥3 + 𝑥2 + 𝑥 + 1) + 

𝐶(𝑥3 + 𝑥2 + 𝑥 + 1) +𝐷𝑥(𝑥 + 1) + 𝐸(𝑥 + 1)  

𝑥2 = 𝐴(𝑥4 + 2𝑥2 + 1) +𝐵(𝑥4 + 𝑥3 + 𝑥2 + 𝑥) 

+𝐶(𝑥3 + 𝑥2 + 𝑥 + 1)+𝐷(𝑥2 + 𝑥) + 𝐸(𝑥 + 1) → (𝑖𝑖𝑖) 

Putting 𝑥 + 1 = 0 𝑖. 𝑒 𝑥 = −1 𝑖𝑛 𝑒𝑞(𝑖𝑖)𝑤𝑒 𝑔𝑒𝑡 

(−1)2 = 𝐴[(−1)2 + 1]2 

1 = 𝐴(1 + 1)2 

1 = 4𝐴 

⇒ 
  

𝐴 =
1

4
 

Exercise 4.4 
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Now equating the coefficients of 𝑥4, 𝑥3, 𝑥2, 𝑥 𝑎𝑛𝑑  

𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡𝑠, 𝑤𝑒 𝑔𝑒𝑡 𝑓𝑟𝑜𝑚 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (𝑖𝑖𝑖) 

𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡𝑠 𝑜𝑓 𝑥4:      𝐴 + 𝐵 = 0 
1

4
+ 𝐵 = 1 

⇒  𝐵 = −
1

4
 

 

Coefficients of 𝑥3: 𝐵 + 𝐶 = 0 

−
1

4
+ 𝐶 = 0 

⇒  𝐶 =
1

4
 

Coefficients of 𝑥2: 2𝐴 + 𝐵 + 𝐶 + 𝐷 = 1 

2 (
1

4
) −

1

4
+

1

4
+ 𝐷 = 1 

1

2
+ 𝐷 = 1 

𝐷 = 1 −
1

2
 

⇒ 𝐷 =
2 − 1

2
 

⇒  𝐷 =
1

2
 

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡𝑠 𝑜𝑓 𝑥:  𝐵 + 𝐶 + 𝐷 + 𝐸 = 0 

−
1

4
+

1

2
+

1

2
+ 𝐸 = 0 

1

2
+ 𝐸 = 0 

⇒  𝐸 = −
1

2
 

Putting the value 𝑜𝑓 𝐴, 𝐵, 𝐶 𝑎𝑛𝑑 𝐷 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (𝑖) 

We get required partial fractions. 

𝒙𝟐

(𝒙 + 𝟏)(𝒙𝟐 + 𝟏)𝟐
=

𝐴

4(𝑥 + 1)
+

𝑥 − 1

4(𝑥2 + 1)
+

𝑥 − 1

2(𝑥2 + 1)2
 

Question No.4  

𝒙𝟐

(𝒙 − 𝟏)(𝒙𝟐 + 𝟏)𝟐
 

Solution: 

𝒙𝟐

(𝒙 − 𝟏)(𝒙𝟐 + 𝟏)𝟐
=

𝐴

𝑥 − 1
+

𝐵𝑥 + 𝐶

𝑥2 + 1
+

𝐷𝑥 + 𝐸

(𝑥2 + 1)2
 

 → (𝒊) 

Multiplying both sides by (𝑥 + 1)(𝑥2 + 1)2 𝑤𝑒 𝑔𝑒𝑡 
𝑥2 = 𝐴(𝑥2 + 1)2 + (𝐵𝑥 + 𝐶)(𝑥 − 1)(𝑥2 + 1) 

+(𝐷𝑥 + 𝐸)(𝑥 − 1) → (𝑖𝑖) 
   𝑥2 = 𝐴(𝑥4 + 2𝑥2 + 1) + 𝐵𝑥(𝑥 − 1)(𝑥2 + 1) + 

𝐶(𝑥 − 1)(𝑥2 + 1) +𝐷𝑥(𝑥 − 1) + 𝐸(𝑥 − 1)  

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

+𝐶(𝑥3 − 𝑥2 + 𝑥 − 1)+𝐷(𝑥2 − 𝑥) + 𝐸(𝑥 − 1) → (𝑖𝑖𝑖) 

Putting 𝑥 − 1 = 0 𝑖. 𝑒 𝑥 = 1 𝑖𝑛 𝑒𝑞(𝑖𝑖)𝑤𝑒 𝑔𝑒𝑡 

(1)2 = 𝐴[(1)2 + 1]2 

1 = 𝐴(1 + 1)2 

1 = 4𝐴 

⇒ 
  

𝐴 =
1

4
 

Now equating the coefficients of 𝑥4, 𝑥3, 𝑥2, 𝑥 𝑎𝑛𝑑  

𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡𝑠, 𝑤𝑒 𝑔𝑒𝑡 𝑓𝑟𝑜𝑚 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (𝑖𝑖𝑖) 

𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡𝑠 𝑜𝑓 𝑥4:      𝐴 + 𝐵 = 0 
1

4
+ 𝐵 = 1 

⇒  𝐵 = −
1

4
 

 

Coefficients of 𝑥3: 𝐵 + 𝐶 = 0 

− (−
1

4
) + 𝐶 = 0 

⇒  𝐶 = −
1

4
 

Coefficients of 𝑥2: 2𝐴 + 𝐵 − 𝐶 + 𝐷 = 1 

2 (
1

4
) −

1

4
− (−

1

4
) + 𝐷 = 1 

1

2
−

1

4
+

1

4
+ 𝐷 = 1 

𝐷 = 1 −
1

2
 

⇒ 𝐷 =
2 − 1

2
 

⇒  𝐷 =
1

2
 

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡𝑠 𝑜𝑓 𝑥: − 𝐵 + 𝐶 − 𝐷 + 𝐸 = 0 

− (−
1

4
) −

1

4
−

1

2
+ 𝐸 = 0 

1

4
−

1

4
−

1

2
+ 𝐸 = 0 

−
1

2
+ 𝐸 = 0 

⇒  𝐸 =
1

2
 

Putting the value 𝑜𝑓 𝐴, 𝐵, 𝐶 𝑎𝑛𝑑 𝐷 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (𝑖) 

We get required partial fractions. 

𝒙𝟐

(𝒙 − 𝟏)(𝒙𝟐 + 𝟏)𝟐
=

1

4(𝑥 + 1)
+

𝑥 + 1

4(𝑥2 + 1)
+

𝑥 + 1

2(𝑥2 + 1)2
 

Question No.5  

𝒙𝟒

(𝒙𝟐 + 𝟐)𝟐
 

Solution: 
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𝑥4

(𝑥2 + 2)2
=

𝑥4

𝑥4 + 4𝑥2 + 4
  𝑖𝑠 𝑎𝑛 𝑖𝑚𝑝𝑟𝑜𝑝𝑒𝑟 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 

𝐹𝑖𝑟𝑠𝑡 𝑤𝑒 𝑟𝑒𝑠𝑜𝑙𝑣𝑒 𝑖𝑡 𝑖𝑛𝑡𝑜 𝑝𝑟𝑜𝑝𝑒𝑟 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 

                      1 

𝑥4 + 4𝑥2 + 4√𝑥4        

                                            
±𝑥4 ± 4𝑥2 ± 4

−4𝑥2 − 4
  

𝑥4

(𝑥2 + 2)2
= 1 +

−4𝑥2 − 4

(𝑥2 + 2)2
 

𝐿𝑒𝑡 
−4𝑥2 − 4

(𝑥2 + 2)2
=

𝐴𝑥 + 𝐵

𝑥2 + 2
+

𝐶𝑥 + 𝐷

(𝑥2 + 2)2
→ (𝑖) 

Multiplying both sides by (𝑥2 + 2)2 𝑤𝑒 𝑔𝑒𝑡  

 

 

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

−4𝑥2 − 4 = 𝐴(𝑥3 + 2𝑥) + 𝐵(𝑥2 + 2) + 𝐶𝑥 + 𝐷
→ (𝑖𝑖) 

Equating the coefficients of 𝑥3, 𝑥2, 𝑥 𝑎𝑛𝑑 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡𝑠 

In equation (ii) we get 

Coefficients of 𝑥2: 𝐵 = −4 

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡𝑠 𝑜𝑓 𝑥: 2𝐴 + 𝐶 = 0  

2(0) + 𝐶 = 0 

Constants : 2𝐵 + 𝐷 = −4 

2(−4) + 𝐷 = −4 

−8 + 𝐷 = −4 

𝐷 = 8 − 4 

𝐷 = 4 

Putting the value of A, B, C and D in equation (i) we 

get required partial fractions. 

𝑥4

(𝑥2 + 2)2
= 1 +

−4

𝑥2 + 2
+

4

(𝑥2 + 2)2
 

𝑥4

(𝑥2 + 2)2
= 1 −

4

𝑥2 + 2
+

4

(𝑥2 + 2)2
 

 

Question No.6  

𝒙𝟓

(𝒙𝟐 + 𝟏)𝟐
 

Solution: 

𝑥5

(𝑥2 + 1)2
=

𝑥5

𝑥4 + 2𝑥2 + 1
 𝑖𝑠 𝑎𝑛 𝑖𝑚𝑝𝑟𝑜𝑝𝑒𝑟 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛. 

𝐹𝑖𝑟𝑠𝑡 𝑤𝑒 𝑟𝑒𝑠𝑜𝑙𝑣𝑒 𝑖𝑡 𝑖𝑛𝑡𝑜 𝑝𝑟𝑜𝑝𝑒𝑟 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛. 

 

 

                                       𝑥 

        𝑥4 + 2𝑥2 + 1√𝑥5         

                                               
±𝑥5 ± 2𝑥3 ± 𝑥

−2𝑥3 − 𝑥
 

𝑥5

(𝑥2 + 1)2
= 𝑥 +

−2𝑥3 − 𝑥

(𝑥2 + 1)2
 

 

𝐿𝑒𝑡   
−2𝑥3 − 𝑥

(𝑥2 + 1)2
=

𝐴𝑥 + 𝐵

𝑥2 + 1
+

𝐶𝑥 + 𝐷

(𝑥2 + 1)2
→ (𝑖) 

Multiplying both sides by (𝑥2 + 1)2 𝑤𝑒 𝑔𝑒𝑡  

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

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

Equating the coefficients of 𝑥3, 𝑥2, 𝑥 𝑎𝑛𝑑 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡𝑠 

We get  

Coefficients of 𝑥3: 𝐴 = −2 

Coefficients of 𝑥2: 𝐵 = 0 

Coefficients of 𝑥: 𝐴 + 𝐶 = −1 

−2 + 𝐶 = −1 

𝐶 = −1 + 2 

⇒  𝐶 = 1 

Constants: 𝐵 + 𝐷 = 0 

0 + 𝐷 = 0 

⇒  𝐷 = 0 

Hence the required partial fractions are  

𝑥5

(𝑥2 + 1)2
= 𝑥 +

−2𝑥

𝑥2 + 1
+

𝑥

(𝑥2 + 1)2
 

𝑥5

(𝑥2 + 1)2
= 𝑥 −

2𝑥

𝑥2 + 1
+

𝑥

(𝑥2 + 1)2

 

 


