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UNIT: FOURIER SERIES 

(1) Define with example: 
Periodic Function, Fundamental Period. 

(2) 

(풊) 
ퟏ
풏ퟐ =

흅ퟐ

ퟔ

∞

풏 ퟏ

               (풊풊) 
ퟏ

(ퟐ풏 − ퟏ)ퟐ

∞

풏 ퟏ

=
흅ퟐ

ퟖ         (풊풊풊) 
(−ퟏ)풏 ퟏ

풏ퟐ

∞

풏 ퟏ

=
흅ퟐ

ퟏퟐ 

Obtain the Fourier series for 풇(풙) = 풙ퟐ in the interval –흅 < 풙 < 흅 and hence deduce that 

(3) Find the Fourier series expansion of  풇(풙) = 풙; –흅 < 풙 < 흅 

(4) Find the Fourier series of  풇(풙) = 풙 − 흅; –흅 < 풙 < 흅 

(5) Find the Fourier series of   풇(풙) = 풙ퟐ

ퟐ
;  –흅 < 풙 < 흅 

(6) Obtain the Fourier series for 풇(풙) = 흅 풙
ퟐ

ퟐ
in the interval ퟎ < 풙 < 2흅 hence prove that  

∑ ( ퟏ)풏 ퟏ

풏ퟐ
∞
풏 ퟏ = 흅ퟐ

ퟏퟐ
 

(7) Find the Fourier series for 풇(풙) = |퐬퐢퐧풙| in –흅 < 풙 < 흅 

(8) Find the Fourier series expansion of 풇(풙) = √ퟏ − 퐜퐨퐬 풙 in the interval, (풊)  –흅 < 풙 <
흅    (풊풊)  ퟎ ≤ 풙 ≤ ퟐ흅 

(9) Find the Fourier series of  풇(풙) = 풙 + |풙|; –흅 < 풙 < 흅 

(10) Find the Fourier Series for the function 푓(푥) given by 

풇(풙) =
ퟏ + ퟐ풙

흅
;−흅 ≤ 풙 ≤ ퟎ

ퟏ − ퟐ풙
흅

;    ퟎ ≤ 풙 ≤ 흅
 hence prove ퟏ

ퟏퟐ
+ ퟏ

ퟑퟐ
+ ퟏ

ퟓퟐ
+ ⋯… … = 흅ퟐ

ퟖ
 

(11) Find the Fourier series expansion of the function 풇(풙) = −흅;−흅 ≤ 풙 ≤ ퟎ
풙;    ퟎ ≤ 풙 ≤ 흅   Deduce that  

 ∑ ퟏ
(ퟐ풏 ퟏ)ퟐ

∞
풏 ퟏ = 흅ퟐ

ퟖ
 

(12) Find the Fourier Series for the function 푓(푥) given by 

풇(풙) = −풔풊풏흎풕 ;−흅 ≤ 흎풕 ≤ ퟎ
풔풊풏흎풕 ;    ퟎ ≤ 흎풕 ≤ 흅   hence prove  ∑ ퟏ

퐧ퟐ ퟏ퐧 ퟐ,ퟒ,ퟔ,….. = ퟏ
ퟐ
 

(13) Obtain the Fourier Series for the function 푓(푥) given by 

풇(풙) = ퟎ  ;−흅 ≤ 풙 ≤ ퟎ
풙ퟐ;    ퟎ ≤ 풙 ≤ 흅  hence prove  ퟏ − ퟏ

ퟒ
+ ퟏ

ퟖ
− ퟏ

ퟏퟔ
+ ⋯… … = 훑ퟐ

ퟏퟐ
 

(14) Find the Fourier series of the Function 푓(푥)  when 푓(푥)  
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 Function having arbitrary periods 

(15) Find the Fourier series for 풇(풙) = 풙ퟐ in −ퟐ < 풙 < ퟐ 

(16) Find the Fourier series to represent the function  풇(풙) = ퟐ풙 − 풙ퟐ in (ퟎ,ퟑ) 

(17) Find the Fourier series for 풇(풙) = 풙ퟐ in (ퟎ,ퟏ) 

(18) Obtain the Fourier series for 풇(풙) = 풆 풙 in the interval ퟎ < 풙 < 2 

(19) 
ퟎ < 풙 < 1 ,풑 = ퟐ풍 = ퟏ 
Find the Fourier series of the periodic function 풇(풙) = 흅퐬퐢퐧흅풙 where 

(20) 
−ퟏ < 퐱 < 2 ,퐩 = ퟐ퐥 = ퟐ 
Find the Fourier series of the periodic function 풇(풙) = ퟐ풙  where 

(21) Expand 풇(풙) = 풙 in – 풍 < 풙 < 풍  the Fourier series. 

(22) 

퐟(퐭) = ퟎ;       −퐋 ≤ 퐭 ≤ ퟎ
퐄 퐬퐢퐧훚퐭 ;    ퟎ ≤ 퐭 ≤ 퐋  ; 퐟

ퟐ훑
훚 + 퐭 = 퐟(퐭) 

Find the Fourier Series for the function 푓(푥) given by 

 Half range Fourier series 

(23) Express 퐬퐢퐧풙 as cosine series in ퟎ < 풙 < 흅 

(24) Show that when ퟎ < 풙 < 흅  , 흅 − 풙 = 흅
ퟐ

+ ∑ 퐬퐢퐧ퟐ풏풙
풏

∞
풏 ퟏ  

(25) Find a cosine series for 풇(풙) = 풆풙 in ퟎ < 풙 < 흅 

(26) Find hale-range cosine series for 풇(풙) = 풆풙 in (ퟎ,ퟏ) 

(27) 
= ퟒ − ퟐ풙;ퟏ < 풙 < ퟐ 

Find the sine series 풇(풙) = ퟐ풙;ퟎ < 풙 < ퟏ 


