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-Power Series:7. 

     A power series is an expression of the form 

∑ 𝒂𝒏

∞

𝒏=𝟎

𝒙𝒏 = 𝒂𝒐 + 𝒂𝟏 𝒙 + 𝒂𝟐 𝒙𝟐 + ⋯ … … . 𝒂𝒏 𝒙𝒏 

an terms is constant but x is averiable whose domain 

of real number. 

1-   𝑖𝑓 𝒚 = 𝒆𝒂𝒙  .
𝑑𝑛𝑦

𝑑𝑥𝑛 = 𝑦𝑛 where n=order derivative→

𝒚𝒏 = 𝒂𝒏𝒆𝒂𝒙  

 𝒇𝒊𝒏𝒅 𝒅𝒚𝟕    Example 

1// if 𝒚 = 𝒆𝟐𝒙 

Soltion/          𝒚𝟕 = 𝟐𝟕𝒆𝟐𝒙 = 𝟏𝟐𝟖𝒆𝟐𝒙 

 𝒊𝒇 𝒚 = 𝐬𝐢𝐧 𝒂𝒙 → 𝒚𝒏 =

𝒂𝒏 𝐬𝐢𝐧(𝒂𝒙 + 𝒏
𝝅

𝟐
) 2. 

Example //if 𝒚 = 𝐬𝐢𝐧 𝟑𝒙            𝒇𝒊𝒏𝒅 𝒅𝒚𝟓 

Solution //𝒚𝟓 = 𝟑𝟓 𝐬𝐢𝐧 (𝟑𝒙 + 𝟓
𝝅

𝟐
) = 𝟐𝟒𝟑 𝐬𝐢𝐧(𝟑𝒙 +

𝟓
𝝅

𝟐
) 
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3. 𝒊𝒇 𝒚 = 𝐜𝐨𝐬 𝒂𝒙 → 𝒚
𝒏

= 𝒂
𝒏

𝐜𝐨𝐬(𝒂𝒙 + 𝒏
𝝅

𝟐
) 

  Example //if 𝒚 = 𝟒𝐜𝐨𝐬 𝟐𝒙            𝒇𝒊𝒏𝒅 𝒚𝟔    

   Solution //𝒚𝟔 = 𝟒(𝟐𝟔 𝐜𝐨𝐬 (𝟐𝒙 + 𝟔
𝝅

𝟐
) =

𝟐𝟓𝟔 𝐜𝐨𝐬(𝟐𝒙 + 𝟔
𝝅

𝟐
) 

    4. 𝒊𝒇 𝒚 = 𝒙𝒂 → 𝒚𝒏 =
𝒂!

(𝒂−𝒏)!
𝒙𝒂−𝒏 

       Example //if 𝒚 = 𝟐𝒙𝟔             𝒇𝒊𝒏𝒅 𝒚𝟒    

           Solution //𝒚𝟒 = 𝟐
𝟔!

(𝟔−𝟒)!
𝒙𝟔−𝟒 =

𝟐[
𝟔∗𝟓∗𝟒∗𝟑∗𝟐∗𝟏

𝟐∗𝟏
𝒙𝟐] = 𝟕𝟐𝟎 𝒙𝟐 

   5. 𝒊𝒇 𝒚 = 𝒍𝒏 𝒙 → 𝒚𝒏 = (−𝟏)𝒏−𝟏 ∗
(𝒏−𝟏)!

𝒙𝒏               

       Example //if 𝒚 = 𝒍𝒏 𝟓𝒙             𝒇𝒊𝒏𝒅 𝒚𝟔 

           Solution //𝒚𝟔 = (−𝟏)𝟔−𝟏 ∗
(𝟔−𝟏)!

𝒙𝟔 =
−𝟏𝟐𝟎

𝒙𝟔 
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-r polynomials:oTayl8. 

the taylor polynomials generated by f(x) at x=0 is 

∴ 

𝒇𝒏(𝐱) = 𝒇(𝟎) +
�̅�(𝟎)

𝟏!
𝒙 +

�̿�(𝟎)

𝟐!
𝒙𝟐+. . …

𝒇𝒏(𝟎)

𝒏!
𝒙𝒏 

        Example //find the taylor polynomials generated by 

f(x)=𝒆𝒙  𝒂𝒕 𝒙 = 𝟎 

soltion// 

𝒇(𝒙) = 𝒆𝒙.    𝒇(𝟎) = 𝒆𝟎 = 𝟏           

�̅�(𝒙) = 𝒆𝒙.         �̅�(𝟎) = 𝟏   

�̿�(𝒙) = 𝒆𝒙.          �̿�(𝟎) = 𝟏                               

The taylor poly.  is  

𝒇𝒏(𝐱) = 𝟏 +
𝟏

𝟏!
𝒙 +

𝟏

𝟐!
𝒙𝟐+. . …

𝟏

𝒏!
𝒙𝒏 

Example //find the taylor polynomials for  f( x)= 𝐜𝐨𝐬 𝐱. 

      Soltion//  

𝒇(𝒙) = 𝐜𝐨𝐬 𝒙 .    𝒇(𝟎) = 𝟏 

�̅�(𝒙) = −𝒔𝒊𝒏 𝒙.         �̅�(𝟎) = 𝟎 
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�̿�(𝒙) = − 𝐜𝐨𝐬 𝒙.          �̿�(𝟎) = −𝟏                               

The taylor poly.  is  

𝒇𝒏(𝒙) = 𝟏 + 𝟎 −
𝟏

𝟐!
𝒙𝟐+. . …  

-Taylor series : 

the taylor series  generated by f(x) at x=a is ∴ 

𝒇(𝒂) +
�̅�(𝒂)

𝟏!
(𝒙 − 𝒂) +

�̿�(𝒂)

𝟐!
(𝒙 − 𝒂)𝟐+. . …

𝒇𝒏(𝒂)

𝒏!
(𝒙 − 𝒂)𝒏 

Example /find the taylor series  for f( x)=cos x at x=2𝝅. 

 Soltion//  

𝒇(𝒙) = 𝐜𝐨𝐬 𝒙 .    𝒇(𝟐𝝅) = 𝟏 

�̅�(𝒙) = −𝒔𝒊𝒏 𝒙.      �̅�(𝟐𝝅) = 𝟎 

�̿�(𝒙) = − 𝐜𝐨𝐬 𝒙.          �̿�(𝟐𝝅) = −𝟏                               

The taylor series  is  

𝟏 + 𝟎 −
𝟏

𝟐!
(𝒙 − 𝟐𝝅)𝟐+. . … 

Example /find the taylor series  for f( x)= 
𝟏

𝒙
 at x=2.    

Soltion// 

𝒇(𝒙) =
𝟏

𝒙
.   𝒇(𝟐) =

𝟏

𝟐
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�̅�(𝒙) =
−𝟏

𝒙𝟐
.   �̅�(𝟐) =

−𝟏

𝟒
 

�̿�(𝒙) =
𝟐

𝒙𝟑
.      �̿�(𝟐) =

𝟐

𝟖
=

𝟏

𝟒
                               

The taylor series  is  

𝟏

𝟐
−

𝟏

𝟒 ∗ 𝟏!
(𝒙 − 𝟐) +

𝟏

𝟒 ∗ 𝟐!
(𝒙 − 𝟐)𝟐+. . … 

 

 

  


