
Answer on Question #40608 – Math - Calculus 

Find the Taylor’s Polynomial of degree n about x = c and the remainder for the function f given 

1) f(x)=1/3x+4 and c=0 

2) f(x)= sin x and c= π/6 

Solution: 

The Taylor’s Polynomial of degree n about x=c is the power series 

𝑇𝑛(𝑥) = 𝑓(𝑐) +
𝑓′(𝑐)

1!
(𝑥 − 𝑐) +

𝑓′′(𝑐)

2!
(𝑥 − 𝑐)2 +

𝑓(3)(𝑐)

3!
(𝑥 − 𝑐)3 +⋯+

𝑓(𝑛)(𝑐)

𝑛!
(𝑥 − 𝑐)𝑛 = 

=∑
𝑓(𝑖)(𝑐)

𝑖!
(𝑥 − 𝑐)𝑖

𝑛

𝑖=0

. 

1. In this case we have 

𝑓(𝑥) =
1

3𝑥 + 4
= (3𝑥 + 4)−1 ⟹ 𝑓(0) =

1

4
; 

𝑓′(𝑥) = −1 ∙ 3(3𝑥 + 4)−2 ⟹ 𝑓′(0) =
−1 ∙ 3

42
; 

𝑓′′(𝑥) = −1 ∙ (−2) ∙ 32(3𝑥 + 4)−3 ⟹ 𝑓′′(0) =
−1 ∙ (−2) ∙ 32

43
; 

… 

𝑓(𝑛)(𝑥) = −1 ∙ (−2) ∙ … ∙ (−𝑛) ∙ 3𝑛(3𝑥 + 4)−(𝑛+1) ⟹ 

⟹ 𝑓(𝑛)(0) =
−1 ∙ (−2) ∙ … ∙ (−𝑛) ∙ 3𝑛

4𝑛+1
=
(−1)𝑛

4
∙ (
3

4
)
𝑛

∙ 𝑛!. 

So 

𝑇𝑛(𝑥) = ∑
(−1)𝑖

4
∙ (
3

4
)
𝑖

∙ 𝑖! ∙
1

𝑖!
(𝑥 − 0)𝑖

𝑛

𝑖=0

=∑
(−1)𝑖

4
∙ (
3

4
)
𝑖

∙ 𝑥𝑖
𝑛

𝑖=0

. 

2. In this case we have 

𝑓(𝑥) = sin 𝑥 ⟹ 𝑓 (
𝜋

6
) =

1

2
; 

𝑓′(𝑥) = cos 𝑥 ⟹ 𝑓′ (
𝜋

6
) =

√3

2
; 
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𝑓′′(𝑥) = − sin 𝑥 ⟹ 𝑓′′ (
𝜋

6
) = −

1

2
; 

𝑓(3)(𝑥) = −cos 𝑥 ⟹ 𝑓(3) (
𝜋

6
) = −

√3

2
; 

𝑓(4)(𝑥) = sin 𝑥 ⟹ 𝑓(4) (
𝜋

6
) =

1

2
; 

𝑓(5)(𝑥) = cos 𝑥 ⟹ 𝑓(5) (
𝜋

6
) =

√3

2
. 

Thus 

𝑓(2𝑖)(𝑥) = (−1)𝑖 sin 𝑥 ⟹ 𝑓(2𝑖) (
𝜋

6
) =

(−1)𝑖

2
; 

𝑓(2𝑖+1)(𝑥) = (−1)𝑖 cos 𝑥 ⟹ 𝑓(2𝑖+1) (
𝜋

6
) =

(−1)𝑖√3

2
. 

So if 𝑛 = 2𝑘 then 

𝑇𝑛(𝑥) = 𝑇2𝑘(𝑥) = ∑
(−1)𝑖

2 ∙ (2𝑖)!
(𝑥 −

𝜋

6
)
2𝑖

𝑘

𝑖=0

+∑
(−1)𝑖√3

2 ∙ (2𝑖 + 1)!
(𝑥 −

𝜋

6
)
2𝑖+1

𝑘−1

𝑖=0

; 

If 𝑛 = (2𝑘 + 1) then 

𝑇𝑛(𝑥) = 𝑇2𝑘+1(𝑥) = ∑
(−1)𝑖

2 ∙ (2𝑖)!
(𝑥 −

𝜋

6
)
2𝑖

𝑘

𝑖=0

+∑
(−1)𝑖√3

2 ∙ (2𝑖 + 1)!
(𝑥 −

𝜋

6
)
2𝑖+1

𝑘

𝑖=0

. 

Answer: 

1. 

𝑇𝑛(𝑥) = ∑
(−1)𝑖

4
∙ (
3

4
)
𝑖

∙ 𝑥𝑖
𝑛

𝑖=0

 

2. 

𝑇𝑛(𝑥) = 𝑇2𝑘(𝑥) = ∑
(−1)𝑖

2 ∙ (2𝑖)!
(𝑥 −

𝜋

6
)
2𝑖

𝑘

𝑖=0

+∑
(−1)𝑖√3

2 ∙ (2𝑖 + 1)!
(𝑥 −

𝜋

6
)
2𝑖+1

𝑘−1

𝑖=0

; 

or 

𝑇𝑛(𝑥) = 𝑇2𝑘+1(𝑥) = ∑
(−1)𝑖

2 ∙ (2𝑖)!
(𝑥 −

𝜋

6
)
2𝑖

𝑘

𝑖=0

+∑
(−1)𝑖√3

2 ∙ (2𝑖 + 1)!
(𝑥 −

𝜋

6
)
2𝑖+1

𝑘

𝑖=0

. 
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