
 

 

 

Answer on Question #57024 – Math – Calculus    

 

please help me this question 
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Solution 

5.  𝒇(𝒕) = 𝒂𝟎 + ∑ (𝒂𝒏𝒄𝒐𝒔
𝟐𝝅𝒏𝒕

𝑳
 + 𝒃𝒏𝒔𝒊𝒏𝒏

𝟐𝝅𝒏𝒕

𝑳
)∞

𝒏=𝟏   where 

 𝒂𝟎 =
𝟏

𝟐𝑳
∫ 𝒇(𝒕)𝒅𝒕 =

𝟐

𝟎.𝟒
∫ 𝟔𝟎𝒕𝒅𝒕 =

𝟎.𝟏

𝟎

𝑳

−𝑳
𝟑𝟎𝟎

𝒕𝟐

𝟐
|𝒕=𝟎

𝒕=𝟎.𝟏 =
𝟑

𝟐
; 

 𝒂𝒏 =
𝟏

𝑳
∫ 𝒇(𝒕)𝒄𝒐𝒔(

𝟐𝝅𝒏𝒕

𝑳
)𝒅𝒕 =

𝟐

𝟎.𝟐
∫ 𝟔𝟎𝒕𝒄𝒐𝒔(

𝟐𝝅𝒏𝒕

𝟎.𝟐
)𝒅𝒕 =

𝟎.𝟏

𝟎

𝑳

−𝑳
𝟔

(−𝟏)𝒏−𝟏

𝝅𝟐𝒏𝟐
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𝒃𝒏 =
𝟏

𝑳
∫ 𝒇(𝒕)𝒔𝒊𝒏(

𝟐𝝅𝒏𝒕

𝑳
)𝒅𝒕 =

𝟐

𝟎. 𝟐
∫ 𝟔𝟎𝒕𝒔𝒊𝒏(

𝟐𝝅𝒏𝒕

𝟎. 𝟐
)𝒅𝒕 =

𝟎.𝟏

𝟎

𝑳

−𝑳

𝟔
(−𝟏)𝒏

𝝅𝒏
 

 𝒇(𝒕) =
𝟑

𝟐
+ 𝟔 ∑ (

(−𝟏)𝒏−𝟏

𝝅𝟐𝒏𝟐
𝒄𝒐𝒔

𝟐𝝅𝒏𝒕

𝑳
 +

(−𝟏)𝒏

𝝅𝒏
𝒔𝒊𝒏𝒏

𝟐𝝅𝒏𝒕

𝑳
)∞

𝒏=𝟏  

 

6. 

(a) 𝑭(𝒌) = ∫ 𝒆−𝟐𝝅𝒊𝒌𝒕𝒇(𝒕)
∞

−∞
𝒅𝒕 = ∫ 𝒆−𝟐𝝅𝒊𝒌𝒕𝟏

−𝟏
𝒅𝒕 = −

𝟏

𝟐𝝅𝒊𝒌
𝒆−𝟐𝝅𝒊𝒌𝒕|𝒕=−𝟏

𝒕=𝟏 =
𝒔𝒊𝒏𝟐𝝅𝒌

𝟐𝝅𝒌
 

 

(b) 𝑮(𝒌) = ∫ 𝒆−𝟐𝝅𝒊𝒌𝒕𝒈(𝒕)
∞

−∞
𝒅𝒕 = ∫ 𝒆−𝟐𝝅𝒊𝒌𝒕𝒔𝒊𝒏𝒕

𝝅

−𝝅
𝒅𝒕 = 

 = ∫ (𝒄𝒐𝒔𝟐𝝅𝒌𝒕 − 𝒊𝒔𝒊𝒏𝟐𝝅𝒌𝒕)𝒔𝒊𝒏𝒕
𝝅

−𝝅
𝒅𝒕 = ∫ 𝒄𝒐𝒔𝟐𝝅𝒌𝒕𝒔𝒊𝒏𝒕

𝝅

−𝝅
𝒅𝒕 − 

 −𝒊 ∫ 𝒔𝒊𝒏𝟐𝝅𝒌𝒕𝒔𝒊𝒏𝒕
𝝅

−𝝅
𝒅𝒕 = −

𝒊𝒔𝒊𝒏𝟐𝝅𝟐𝒌

𝟒𝝅𝟐𝒌𝟐−𝟏
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