
Taylors expansion of f(x) = Sin x at x = 0.         

Solution 

    𝑓(𝑥) = sin 𝑥 ⇒ 𝑓(𝑥) = 𝑓(0) +
𝑓′(0)

1!
𝑥 +

𝑓′′(0)

2!
𝑥2 + ⋯ +

𝑓(𝑛)(𝑥)

𝑛!
𝑥𝑛 +

𝑓(𝑛+1)(𝜃𝑥)

(𝑛+1)! 
𝑥𝑛+1, 

where 𝜃 ∈ (0,1); 

Calculate 

𝑓(0) = sin 0 = 0; 

𝑓′(0) = cos 0 = 1; 

𝑓′′(0) = − sin 0 = 0; 

𝑓′′′(0) = − cos 0 = −1; 

𝑓(4)(0) = sin 0 = 0; 

𝑓(5)(0) = cos 0 = 1; 

𝑓(6)(𝑥) = − sin 𝑥 ; 

Hence: 

sin 𝑥 =
1

1! 
𝑥 +

−1

3!
𝑥3 +

1

5!
𝑥5 +

− sin(𝜃𝑥)

6!
𝑥6 = 𝑥 −

𝑥3

6
+

𝑥5

120
−

sin 𝜃𝑥

720
𝑥6. 
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