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Maclaurin’s Expansion 
[Unknown] 
1.  

 
{—} 

(a) 
 From MF26: 

   

   

 sec 𝑥 =
ଵ

ୡ୭ୱ ௫
 

  = (cos 𝑥)ିଵ 

  = ቀ1 −
௫మ

ଶ
+

௫ర

ଶସ
+⋯ቁ

ିଵ

 

  = 1 + (−1) ቀ−
௫మ

ଶ
+

௫ర

ଶସ
ቁ +

ିଵ(ିଶ)

ଶ
ቀ−

௫మ

ଶ
+

௫ర

ଶସ
ቁ
ଶ

+⋯ 

  = 1 +
௫మ

ଶ
−

௫ర

ଶସ
+

௫ర

ସ
+⋯ 

  = 1 +
௫మ

ଶ
+

ହ௫ర

ଶସ
+⋯  (Shown) 

 
[20230714 Friday; JC2 Edlynn Kesuma; NYJC/2012/P1/Q6] 
2.  

 
{(i) 1 + 𝑥 −

௫మ

ଶ
+⋯  (ii) 𝑒(1 + 𝑥)} 

(b) 

(i) (1 + 𝑥ଶ)
ୢ௬

ୢ௫
+ 𝑥𝑦 = √1 + 𝑥ଶ 

 (1 + 𝑥ଶ)
ୢమ௬

ୢ௫మ
+ 2𝑥

ୢ௬

ୢ௫
+ 𝑥

ୢ௬

ୢ௫
+ 𝑦 =

ଵ

ଶ
(1 + 𝑥ଶ)ି

భ

మ(2𝑥) 

  (1 + 𝑥ଶ)
ୢమ௬

ୢ௫మ
+ 3𝑥

ୢ௬

ୢ௫
+ 𝑦 =

௫

√ଵା௫మ
 

 𝑥 = 0: 

  f(0) = 1 

  f ᇱ(0) = 1 

  f ᇱᇱ(0) = −1 

 𝑦 = f(0) + 𝑥f ᇱ(0) +
௫మ

ଶ
f ᇱᇱ(0) + ⋯ 

  = 1 + 𝑥 −
௫మ

ଶ
+⋯  (Ans) 

(ii) 

 𝑒௬ = 𝑒ଵା௫ି
ೣమ

మ
ା⋯  

  ≈ 𝑒 × 𝑒௫ି
ೣమ

మ  

  = 𝑒 ቎1 + 𝑥 −
௫మ

ଶ
+

൬௫ି
ೣమ

మ
൰
మ

ଶ
+⋯቏ 

  = 𝑒 ቀ1 + 𝑥 −
௫మ

ଶ
+

௫మ

ଶ
+⋯ቁ 

  = 𝑒(1 + 𝑥)  (Ans) 
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[20230714 Friday; JC2 Edlynn Kesuma; NYJC/2012/P1/Q6] 
3.  

 
{1 + 𝑥 +

௫మ

ଶ
+ 0𝑥ଷ +⋯; (i) —  (ii) approximation is good} 

Q22. 

  

  
 f(𝑥) = 𝑒ୱ୧୬ ௫ 

  = 𝑒௫ି
ೣయ

ల
ା⋯ 

  = 1 + 𝑥 −
௫య

଺
+⋯+

൬௫ି
ೣయ

ల
ା⋯൰

మ

ଶ
+

൬௫ି
ೣయ

ల
ା⋯൰

య

଺
+⋯ 

  = 1 + 𝑥 −
௫య

଺
+

௫మି
భ

య
௫రା⋯

ଶ
+

௫యା⋯

଺
+⋯ 

  = 1 + 𝑥 +
௫మ

ଶ
+ 0𝑥ଷ +⋯  (Ans) 

 
ଵ

(௘౩౟౤ೣ)మ
= ቀ= 1 + 𝑥 +

௫మ

ଶ
+ 0𝑥ଷ +⋯ቁ

ିଶ

 

  = 1 + (−2) ቀ𝑥 +
௫మ

ଶ
ቁ +

ିଶ(ିଷ)

ଶ
ቀ𝑥 +

௫మ

ଶ
ቁ
ଶ

+⋯ 

  = 1 − 2𝑥 − 𝑥ଶ + 3𝑥ଶ +⋯ 

  = 1 − 2𝑥 + 2𝑥ଶ +⋯  (Shown) 
(i) 

 𝑦 = g(𝑥) 

 4
ୢ௬

ୢ௫
= (𝑦 + 1)ଶ 

 4
ୢమ௬

ୢ௫మ
= 2(𝑦 + 1)

ୢ௬

ୢ௫
 

  8
ୢమ௬

ୢ௫మ
= 4(𝑦 + 1)

ୢ௬

ୢ௫
= (𝑦 + 1)ଷ 

 8
ୢయ௬

ୢ௫య
= 3(𝑦 + 1)ଶ

ୢ௬

ୢ௫
=

ଷ

ସ
× 4(𝑦 + 1)ଶ

ୢ௬

ୢ௫
 

  =
ଷ

ସ
(𝑦 + 1)ସ 

 𝑥 = 0: 

  g(0) = 1 

  gᇱ(0) = 1 

  gᇱᇱ(0) = 1 

  gᇱᇱᇱ(0) =
ଷ

ଶ
 

 g(𝑥) = g(0) + 𝑥gᇱ(0) +
௫మ

ଶ
gᇱᇱ(0) +

௫య

଺
gᇱᇱᇱ(0) +⋯ 

  = 1 + 𝑥 +
௫మ

ଶ
+

ଵ

ସ
𝑥ଷ +⋯ 

 g(𝑥) − f(𝑥) = 1 + 𝑥 +
௫మ

ଶ
+

ଵ

ସ
𝑥ଷ +⋯− ቀ1 + 𝑥 +

௫మ

ଶ
+ 0𝑥ଷ +⋯ቁ 

  ≈
ଵ

ସ
𝑥ଷ  (Shown) 

(ii) 

 g(𝑥) − f(𝑥) ≈
ଵ

ସ
𝑥ଷ 

 As 𝑥 → 0: 

  
ଵ

ସ
𝑥ଷ → 0 

⇒  g(𝑥) − f(𝑥) ≈ 0  

⇒  g(𝑥) ≈ f(𝑥) 

∴ The approximation is good  (Justified) 

   
 


