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FOURIER SERIES



Question 1

Find the sum of the
Fourier series

of f(x) = x + x%in
—-M<X< mat x=T1t.



Solution 1

X= 1t IS @ discontinuous
point In this interval .
Therefore

f(x) = ;[ o (- o 72

— 12



Question 2

What 1s known as
harmonic analysis?



Solution 2
The process of finding the

Harmonics in the Fourier
expansion of a function
numerically Is known as
Harmonic analysis.




Question 3

State the Dirichlet’s conditions
for the existence of Fourier series

of f(x) 1n [0,27] with period 2.



Solution 3

A function f(x) defined in (c, c+2l) can be expanded as

an infinite trigonometric series of the form

f(x)= = +Zn 1a, COS mlTX +Y'®_ b, sin—,

l
prowded
1.f(x) 1s single valued and finite in (c,c+2l).
2.1(X) Is continuous or piece-wise continuous with
finite number of finite discontinuities in (c,c+2l).
3.f (x) has no or finite number of maxima or
minima in (c,c+2l) are satisfied,then
the above 3 conditions are called the Dirichlet’s
conditions.




Question 4
let f(x) be defined 1n (0,27) by

14+cosx
f(x)={ 1T_X,O<X<’|T

COSX, M < X < 2Tt
and f(x+2m) = f(x) with period 2.




Solution 4

lim f(X) = lim —SInX ( using 1 hospital’s rule)
X—>T— x->m— —1
=0
lim f(x) = cosm
X T+
=-1
f(x) = % [f(m-) +f(m+)]  (average)
_0+(-1) _ 1
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Question 5

cosx, if 0<x<m
It f(x)—{ 50, if T <x < 2w
and f(x) = f(x+2mn) for all x, find the
sum of the Fourier series of f(x)
at X = m.



Solution 5

x= 7 1S a discontinuous point.
Sum of the Fourier series of the function
f(x) at x=m 15,

f(ﬂ:) (=) +f(1t+)

__costt+50
2
_ —1+50
2
49

f(TE) — ?
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Question 6

Find the coefficient b of cos5x
In the Fourier cosine series of the
function f(x)=sin5x In the
Interval (0,2m)



Solution 6

since b, :% f: f(x) cosnx dx

2 270 .
b: == [~ sin5x cos5x dx
5 1 Y0

2 2T SIn10x
== dx
Y0 2

_ 1 21

= —J, sin10x dx
_1 21T
= - [— coleX/lO] ,
=0




Question /

Define Fourier cosine series
In [0,21]



Solution 7

f(X)= %+Z§f=1 a;, COS nz—?

where aO:% ) 021 f(x)dx

1 21
=" /s f(x)cos(nz—?)dx



Question 8

State Parseval’s formula



Solution 8

The formula that expresses y2in
terms of ay, a,, , b, 1S known as
parseval’s formula.

That 1s, In Fourier series in (c,c+2l),
Then

_ 1 21
y? = [FGOTdx
2

= C;O-I'; Z(r)lo=1(an2+bn2)




Question 9

Find the sine series for f(x)=k
In (0,m)



Solution 9

W.k.t the half range sine series of f(x) isin (0, I) Is given

by
f(X) = Xp=1 by sin—= = X5 b, sin nx

To find b,,:
b= = J, f)sin(m)dx = = [k sinnx dx

2k _ 2k-_ COSNXqTy
1Tfl?smnxdx = 7 15
=.2 [CosmT - l] = 2% |1 — cosnT}
T n n nt

4k

0 when nis even
b —
nTt

when n is odd



Question 10

State Euler’s formula for
Fourier coefficient of a function
defined In (c,c+2l)



Solution 10

Fourier series In (c,c+2l) Is given by

NTX - NTIX

f(x)——+ Yne1a, COS—— +) =1 b, Sin——
where

C
1 pc+2 NnTX

== f(x)cos —dx

nlc
1 pc+21 nnx

== f(x)sm —dx

nlC

%J-C'FZZ f(X)dX
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Question 11

Find the value of b,
for x2+1in -1<x <lI.



Solution 11

Since f(x) = x%+1isan
even function.
Therefore b, =0



Question 12

Define Root Mean square value of a
function f(x) in (0,2l)



Solution 12
If a function y=f(x) Is defined in (0,2l)

then Vzilfom y? dx is called the

root mean square value of y
and Is denoted by vy.

Thus 372 = lefoﬂyz dx



Question 13

Find the RMS Value of
f(x)=x41n (-1,1)



Solution 13

RMS = —f_ll x4 dx

p—
p—

N

Gl

~
ul | =
u |
[

Z

N |
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Question 14

If f(Xx) = 2% In the (0,4) then
find the value of a, In the
Fourier series expansion.



Solution 14

Let f(x)=2x

Wk.t a = lfc+21 f(X)cosﬂdx
since c=0, c+2| 4, =2

Putn=2, a,= f 2X cos@dx

= f X COSTIX dx

_ [X (Slnnx) ( COST[X)]

—4(O)+—-O-— =

AAAAAAAA




Question 15

If f(X)=x°, -t <x <, find the
constant term of I1ts Fourler series.
Or
Obtain the first term of the
Fourier series for the function
f(x)=x3, w<x<m.



Solution 15

Since f(x) = x3is an odd function.
Therefore a;= 0




Question 16

Determine the value of b,
In the Fourier expansion of
Xsinx in (-t , m)



Solution 16

since Xsinx IS an even function
In (-t , @). Therefore
b, =0.



Question 1/

Find b, in the expansion of X2
as a Fourier series In (-t , ).



Solution 17

since f(x)=x¢ is an even function
In (-t , ). Therefore
b, =0.



Question 18

State Parseval’s Identity for the
half range cosine expansion
of f(x) in (0O,1).



Solution 18

2
2[, £60? dx = BT, a3
Where, a,= 2 fol f(x) dx

a, :fol f(x) cosnx dx



Question 19

Obtain the sum of Fourier series for
X, 0<x<1

() ={2, 1 <x<2



Solution 19

Here when x =1
f(H=1In0<x<1

and
f(H=2IN1<x<?2
Therefore x=1 Is a point of discontinuity,
f(X) _ f(1+0)+f(1-0)




Question 20

Find the constant term In the expansion
of cos?x as a Fourier series
In the interval (-mt , m).



Solution 20

14+cos2x

Since coszx =
T ,14+C0oS2X
n _ﬂ( )dx

= —ﬂf_ﬂ(l + cos2x)dx

1 Sin2x| 1t
Tl
2TC 2 —T

=1




Question 21

Write a, , a, In the expansion of
X+x2 as Fourier series in (-xt , m).



Solution 21

since x+x2 Is an odd function.
Therefore a, = a,=0.



Question 22

Define periodic function?



Solution 22

A function f(x) Is said to be a periodic function
If for all x, f(x+T) = f(x) where T Is a positive
constant. The least value of T>0

IS called the period of f(x).



Question 23

Define complex form of Fourier series



Solution 23

The complex form of Fourier series
IS

INTTX

f(X) =)pe—wCp € 1
Where

c+21 —INmX

f(x)e U dx.




Fourier series will be updated
then and there..........



