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Preamble: (i). je sinbx dx = R (asinbx—bcosbx)+c
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e :
———(acosbx +bsinbx)+c

(i) Ie cosbxdx:a "
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(iii) juv dx UV UV, FU TV —U TV, T, UV are functions of x and dashes denote

differentiation and suffixes denote integration with respect to x

0 o0
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(iv) Fourier series for f(x) in c<x<c+27 is Sf(x)= Z a, cos nx +an sinnx
=1

n=1

c+2r 2 1 c+2rx

=— j f(x)dx a, =— J‘ f(x)cosnxdx n=; J. f(x)sin nx dx

Where

a - NTX ~ . nmx
(v) Fourier series for f(X) inc<x<c+2l i f(x) :70"‘2% COST"‘an SmT’
n=1 n=1

(,+21 c+2l c+21

where %o _[ f(x)dx a, I S(x )cos—dx o I f(x)sm—dx
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(vi) The half range cosine series in 0<x<lis f(0)= ?"‘ a, COST

n=l1
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where %o :7J‘f(x) dx, a, ___[f(x) COS dx, and half range sine series in 0<x</ js
0

niwx

f(x)=ibn sin@ where On ——jf(x)sm—dx
n=1
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Q.1  Express S (X)ZE(”_X) in a Fourier series in the interval 0 <X <27 . Deduce that
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Q.3

Q.4
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Ans:

Q.6

Q.7

Q.8

Q.9

Ans:

xsinx = 1—%cosx—2(

Find the Fourier series to represent the function f (x) :| Simx |, — T <X<T,

.|sinx|=——— +.,
Aus; |sinx] 3 15 4n* —1

2 4(cos2x cosdx cos 2nx
+ +...
T T

Express f ( X ) =| X ‘ , =/ <X <7, as aFourier series. Hence show that

11 1 2 7T 4 cos3x cosSx
— et — et — =—. Ans:|x|:5__ COS X + 32 + 52 +..

12+32+52 8 4
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Find the Fourier series for function f (x)=x+x"; —w<xX<7m, Hence show that

T 1 1 7’ —cosx cos2x cos3x —sinx sin2x sin3x
+4 —t——————t... |2 + - +..
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Expand the function f (X) = XSIN X 35 a Fourier series in the interval —77 < X < 7T .

cos2x cos3x cosdx j
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. . . ) —k —r<x<0
Find the Fourier series to represent the function f(x)= . Also deduce that
k O<x<rm
V4 I 1 1 4k ( . sin3x sinS5x
_:1__+___+ ......... Ans:f(x):_ Slnx+ + +...
4 3 5 7 Z 5

T+x ,—n1<x<0

Find the Fourier series of . (X) :{ which is assumed to be periodic with

—-T—x, O<x<r

T 4 (cosx cos3x 4 sinx sin3x
period 27 . Ans:f(x)_7+; 12 + 32 +... |+ " + 3 + ...

X 0<x<1

Obtain Fourier series for function f ( ) {7[ (2 _ x) 1<x<2

oy

Ans:

4 CcosS7zx cos3mx cosSrmx
——< —+ —+ — ...
T 1 3 5

. : : 2
Find the Fourier series to represent f (X)) =x"—2, =2<x<2.

) 2 16 rx 1 1 3nx
X —2=———— COS————COSTX+—COS—— —...
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Q.10 Obtain the half range sine series for f ()C) =e , 0<x <1, pus:

Zn[l e(- ) SINNTX

— l+n’r

2 4(cos2x cosdx cos6x+ ]

i i ies i O<x<72' .sinx=——— + +
Q.11 Express sinx as a cosine series in Ans: - 2\ 13 35 57
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Q.12 Obtain the half-range sine series for the function f (x) = X in the interval (09 3 ) )

36 "
3 3 [(_1) _1:|

sin nrx

ans: S (X) =D, ,where b, =£(—1)"+1 +
n=1 nrx



