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Maclaurin’s Expansion 
[Unknown] 
1.  

 
{—} 

(a) 
 From MF26: 

   

   

 sec 𝑥 =  

  = (cos 𝑥)  

  = 1 − + +⋯  

  = 1 + (−1) − + +
( )

− + +⋯ 

  = 1 + − + +⋯ 

  = 1 + + +⋯  (Shown) 
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2.  

 
{(i) 1 + 𝑥 − +⋯  (ii) 𝑒(1 + 𝑥)} 

(b) 

(i) (1 + 𝑥 ) + 𝑥𝑦 = √1 + 𝑥  

 (1 + 𝑥 ) + 2𝑥 + 𝑥 + 𝑦 = (1 + 𝑥 ) (2𝑥) 

  (1 + 𝑥 ) + 3𝑥 + 𝑦 =
√

 

 𝑥 = 0: 

  f(0) = 1 

  f (0) = 1 

  f (0) = −1 

 𝑦 = f(0) + 𝑥f (0) + f (0) + ⋯ 

  = 1 + 𝑥 − +⋯  (Ans) 

(ii) 

 𝑒 = 𝑒 ⋯  

  ≈ 𝑒 × 𝑒  

  = 𝑒 1 + 𝑥 − + +⋯  

  = 𝑒 1 + 𝑥 − + +⋯  

  = 𝑒(1 + 𝑥)  (Ans) 
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3.  

 
{1 + 𝑥 + + 0𝑥 +⋯; (i) —  (ii) approximation is good} 

Q22. 

  

  
 f(𝑥) = 𝑒  

  = 𝑒 ⋯ 

  = 1 + 𝑥 − +⋯+
⋯

+
⋯

+⋯ 

  = 1 + 𝑥 − +
⋯
+

⋯
+⋯ 

  = 1 + 𝑥 + + 0𝑥 +⋯  (Ans) 

 
( )

= = 1 + 𝑥 + + 0𝑥 +⋯  

  = 1 + (−2) 𝑥 + +
( )

𝑥 + +⋯ 

  = 1 − 2𝑥 − 𝑥 + 3𝑥 +⋯ 

  = 1 − 2𝑥 + 2𝑥 +⋯  (Shown) 
(i) 

 𝑦 = g(𝑥) 

 4 = (𝑦 + 1)  

 4 = 2(𝑦 + 1)  

  8 = 4(𝑦 + 1) = (𝑦 + 1)  

 8 = 3(𝑦 + 1) = × 4(𝑦 + 1)  

  = (𝑦 + 1)  

 𝑥 = 0: 

  g(0) = 1 

  g (0) = 1 

  g (0) = 1 

  g (0) =  

 g(𝑥) = g(0) + 𝑥g (0) + g (0) + g (0) +⋯ 

  = 1 + 𝑥 + + 𝑥 +⋯ 

 g(𝑥) − f(𝑥) = 1 + 𝑥 + + 𝑥 +⋯− 1 + 𝑥 + + 0𝑥 +⋯  

  ≈ 𝑥   (Shown) 

(ii) 

 g(𝑥) − f(𝑥) ≈ 𝑥  

 As 𝑥 → 0: 

  𝑥 → 0 

⇒  g(𝑥) − f(𝑥) ≈ 0  

⇒  g(𝑥) ≈ f(𝑥) 

∴ The approximation is good  (Justified) 

   
 


