TUTORIAL-6: B.Tech. Sem II, Mathematics-II (Fourier Series)
Dr. Raj Kumar
Preamble: (i). f e**sinbxdx = %(a sinbx —bcosbx) + ¢
(ii) [ ™ cosbxdx = £ (acosbx + bsinbx) + ¢

(iii) f uvdx=uvi, —u'vy+u’vs —u"vs+ ..., u,v are functions of x and dashes denote
differentiation and suffixes denote integration with respect to x

(o) (o)
(iv) Fourier series for f(x)inc < x < c+2mis f(x) = "70 + Y a,cosnx+ ), b,sinnx,
n=1 n=1

c+2r c+2m
whereag =1 [ f(x)dx,a, =1 [ f(x)cosnxdx

c+2r

,by=1 [ f(x)sinnxdx
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(v) Fourier series for f(x)inc < x < c+2lis f(x) = “70 + 2 a,cos “F+ 3 by sin®F,
n=1 n=1

c+21 c+21

whereag = 1 [ f()dx,a, =1 [ f(x)cos ™ dx

c+21

by=1 [ f(x)sin 2= dx

nmx

(vi) The half range cosine series in 0 < x < lis f(x) = “70 + 2 a,cos “F
n=1

l
where ag = % ff(X) dx, a, = % f(X) cos ﬂlx dx
0
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n=1

o I
, and half range sine series in0 < x < /is f(x) = X b, sin = where b, = % f S(x)sin %= dx
0

Q.1  Express f(x) = %(n — x) in a Fourier series in the interval 0 < x < 2n.
Deduce that £ =1 -5 +z -1+ ... Ans:

f) = 3 e

Q.2  Find the Fourier series to represent the functionf(x) = |sinx|, —m < x <
TT.

Ans:

: _ 2 _ 4 (cos2x cos 4x cos 2nx
|sinx| = = ﬂ( =+ St e +)

Q.3  Express f(x) =|x| , —m < x < m,as a Fourier series. Hence show that



1 1 1 _ .
F+3—2+5—2+ .......................... = <. Ans:

x| =% - (cos X+ 5= "053" + _coss25x + ...
Q.4 F1nd the Fourier serles for function Hence show that Ans:
f(X) n” + 4( cosx 00522x _ c0;23x + ) _ 2(—s}nx + si1122x _ sin33x + )

Q.5 Expand the functlon f(x) = xsin x as a Fourier series in the interval —r < x < 7.
Ans:
xsinx=1- %cosx—Z(

cos2x _ cos3x + cosdx )
22-1 32-1 421 h

Q.6 Find the Fourier series to represent the function f(x) = {. Also deduce that

To_ 1

f=l-3+5-3
Ans:f(x) = (smx + S02X ““3’6 + % + )

Q.7  Find the Fourier series of f(x) ={ wh1ch is assumed to be periodic with

period 2.

Ans:f(x) — %ﬂ + %(ct;ix + 003s23x )+ 4(x1nx sm33x + )

Q.8  Obtain Fourier series for function
Ans no_ 4 < (Lolszlrx + cos 3nx + cos Smx + )

32 52
Q.9 Find the Fourler series to represent f(x) = x> -2, -2 < x < 2.
P
Ans:
P-2=-2-1 (cos — 3 cosmx + § cos 2 — )
Q 1() Obtam the half range sine serles for f(x) =e€", 0 <x < l.Ans:

1—e(-1
=2r Z "[Heg D sinnrx

Q.11 EXpress sin x as a cosine series in 0 < x < 7.

e} _ 2 _ 4 (cos2x cos4x cos 6x
Ans:sin x = =2 (—1.3 + S5+ )

Q.12  Obtain the half-range sine series for the function f(x) = x? in the interval(0, 3).
Ans:f(x) = z b, M2 where b, =2 (-1y"! + 5 [(-1)" - 1]
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