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a) Write 𝑓(𝑥) =
2+𝑥

1+𝑥−2𝑥²
 as the sum of two partial fractions 

b) Find the binomial expansion of 𝑓(𝑥) in ascending powers of 𝑥 up to an including the 𝑥² terms 

c) State the values of 𝑥 for which the series is valid 

 

a) 2 + 𝑥

1 + 𝑥 − 2𝑥²
 ≡

2 + 𝑥

(1 − 𝑥)(1 + 2𝑥)
 

  
≡

𝐴

1 − 𝑥
+

𝐵

1 + 2𝑥
 

  
≡

𝐴(1 + 2𝑥)

(1 − 𝑥)(1 + 2𝑥)
+

𝐵(1 − 𝑥)

(1 − 𝑥)(1 + 2𝑥)
 

 2 + 𝑥

(1 − 𝑥)(1 + 2𝑥)
 ≡

𝐴(1 + 2𝑥) + 𝐵(1 − 𝑥)

(1 − 𝑥)(1 + 2𝑥)
 

 2 + 𝑥 ≡ 𝐴(1 + 2𝑥) + 𝐵(1 − 𝑥) 

   

 Let 𝑥 = 1 3 = 𝐴(1 + 2) 

  𝐴 = 1 

 Let 𝑥 = −
1

2
 3

2
= 𝐵 (1 +

1

2
) 

  𝐵 = 1 

 𝑓(𝑥) 
=

1

1 − 𝑥
+

1

1 + 2𝑥
 

b)   

 1

1 − 𝑥
 
= (1 − 𝑥)−1 

 Using the formula: 

 (1 + 𝑏𝑥)𝑛 
= 1 + 𝑛(𝑏𝑥) +

𝑛(𝑛 − 1)

2!
(𝑏𝑥)2 +⋯ 

 (1 − 𝑥)−1 
= 1 + (−1)(−𝑥) +

(−1)(−2)

2
(−𝑥)2 +⋯ 

  = 1 + 𝑥 + 𝑥2 +⋯ 
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 1

1 + 2𝑥
 
≡ (1 + 2𝑥)−1 

 (1 + 2𝑥)−1 
= 1 + (−1)(2𝑥) +

(−1)(−2)

2
(2𝑥)2 +⋯ 

  = 1 − 2𝑥 + 4𝑥2 +⋯ 

   

 𝑓(𝑥) = (1 + 𝑥 + 𝑥2 +⋯)+(1 − 2𝑥 + 4𝑥2 +⋯) 

  = 2 − 𝑥 + 5𝑥2 +⋯ 

c) (1 − 𝑥)−1 = 1 + 𝑥 + 𝑥2 +⋯ is valid for  |−𝑥| < 1 

is valid for |𝑥| < 1 

 (1 + 2𝑥)−1 = 1 − 2𝑥 + 4𝑥2 +⋯ is valid for  |2𝑥| < 1 

is valid for |𝑥| <
1

2
 

   

 Therefore, 

 𝑓(𝑥) = 2 − 𝑥 + 5𝑥2 +⋯ 

 

is valid for |𝑥| <
1

2
 

 


