SRI VIDYA COLLEGE OF ENGINEERING AND TECHNOLOGY, VIRUDHUNAGAR  COURSE MATERIAL (QUESTION BANK)

UNIT II - FOURIER SERIES

PART —-A

1. State Dirichlet’s condition (OR) State the sufficient condition for a function f(x) to be
expressed as a Fourier series.
ANS

f(x) is single valued, finite and periodic.
f(x) has a finite number of finite discontinuities.
f(x) has a finite number of maxima and minima.
e f(x) has no infinite discontinuity.
2. State whether y=tanx can be expressed as a Fourier series. If so how? If not why?
ANS
y=tanx cannot be expressed as a Fourier series, since it has infinite number of infinite
discontinuity.

0 1
3. Obtain the sum at x=1 of the Fourier series of f(x)= XIX< .
21<x<2

ANS
Here x=1 is a discontinuous and middle point.
LHL+RHL _1+2 3

Sum at x=1 =
2 2 2
4. Find the sum of the Fourier series of f(x)=x+x2 in (-m,m) at x=m.
ANS

Here x=n is a discontinuous and end point.

f(—1T)+f(1T)_—1T+1T2+1T+TT2_21T 2
2 2 2

Sum at x=n=

5. Find the constant term in the expansion of cos’x as a Fourier series in the interval (-r, 7).
ANS
Given f(x) = cos’X
f(-x)= cos’ (-x) = COSQ(X).
f(x) + f(-x) = cos’x + cos’x = 2 cos’x # 0.
f(x)—1f(-x) = cos’X - cos’x =0
—f(x) 1s an even function —b, = 0.
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T U
ag= i If(x)dx = gJ.cos2 xdx
2n 18
- 0

1L
:z-"(1+cos2x) dx
T 2
0
lT[
:—I(l+c052x)dx
nO

:l[xﬁ"‘zx}" -1

A 2 0

a0=1.

Constant Term= Jo _ l
2 2
6. Obtain the first term of the Fourier series for the function f(x) = x* in —<x<m.
ANS
Given f(x) = x*
f(-x) = (-x)* = x
f(x) + f(-x) = x> + x’= 2 x’#0.
f(x)—f(-x) =x*-x=0
—1f(x) is an even function —b, = 0.

2 L
a, = %_J;f(x). cos(nx)dx
:Ej 2 cos(nx)dx
o
2 Xz{sin(nx)}_zx[—cos(nx)}+2{—sin(nx)} "
o n n? n® 0
_2 x2 sin(nx) N 2xcos(nx)  2sin(nx) "
o n n? n®
B 3{211 cos(m‘r)} A=)
o n? ~ n?
a, = A" —a; =4

MA6351/TPDE UNIT 11 Page 2




SRI VIDYA COLLEGE OF ENGINEERING AND TECHNOLOGY, VIRUDHUNAGAR  COURSE MATERIAL (QUESTION BANK)

2 0 n 2
-1) . 11 1 m
7. Ex*=""_44 ( cos(nx)in (-m,w), deduce that — + — + — +-.-. = —
3 + n221 n2 S( ) ( 9 )’ 12 22 32 6
ANS
Put x=xn

Sumat(x =)= Ez +4i (1" cos(nTr)
B ) 3 n=1 n2

x = misadiscontinlbusandendpoint.

ﬂ = Ez + 4i (Gl 1"

2 3 n=1 2
2m? 2 1
- =— +4 _
2 3 ;nz
1 , w2 2m?
4y o2 I _ 20
nz:;‘nz 3 3
iiﬁ_ﬂz_f
:1n2 12 6

8. Give the expression for the Fourier series coefficient b, for the function f(x) defined in (-
2,2).
ANS
Here L=2.

L
The expression for by, in (-1,1) is given by b, :% If(x).sir(LT(jdx. Put L=2.
-L

2
= by :%J;f(x).sin[n%}x.

9. Define Harmonic Analysis

ANS

The process of finding the Fourier series of a tabular function is called Harmonic Analysis.
10. Find the Root Mean square value of the function f(x) = x in (0,L).

ANS
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PART - B
. . . 2. 11 1 n?
1. Find the Fourier Series of f(x)=x"in (0,2rt). Hence deduce that —+—+—+---=—.
12 22 32 6
. o 111 n?
2. Expand f(x)=x(2m-x) as a Fourier Series in (0,2mn) and hence deduce that the sum of St otz t= o
1~ 2 3
. o . 1—x,~m<x<0 11 1 n?
3. Obtain the Fourier series of the function f(x) = . Hence deduce that —+—+—+---=—
1+x,0<x<m 12 32 52 8
1wl
4. Obtain the Fourier Series of f(x)=x+x”in (-m,m). Deduce that Z—l =—
n=1 "
. . . . -m,~n<x<0 1 1 1 n?
5. Obtain the Fourier series of the function f(x) = . Deduce that —+—+—+---=—.
x,0<x<m 12 32 52 8
. o 2. 1 1 1 1 nt
6. Find the Fourier series for f(x)=x" in (-r,n). Hence deduce that —+—+—+—+---=—
. : . . 11 1 nt
7. Find the Half range cosine series of f(x)=x(m-x) in O<x<m. Hence deduce that —+—+—+—+---=—
8. Find the half range cosine series of f(x)=(x-1)? in O<x<1.
e 0]
1
9. Find the Half range sine series for f(x) = x in (0,1t). Hence deduce thatZ—2 .
n=1"
o (_1)n+1 7_[3

10. Find the Half range sine series of a function f(x)=x(m-x) in O<x<mn. Hence deduce thatz 3 :5.
— (2n-1)

11. Find the Fourier series up to second harmonic for y=f(x) from the following table.

X 0 /3 2n/3 1 4an/3 5mn/3 21

1.0 1.4 1.9 1.7 15 1.2 1.0

y=f(x)

12. Find the Fourier series up to second harmonic for the following function
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y=f(x)

18

24

28

26

20

13. Compute up to second harmonic of the Fourier series of f(x) given by the following table.

X o |T/6 [1/3 [1/2 |21/3 [5T/6 | T
198 .30 [.05 [1.30 |-0.88 [-25 [1.98
y=Ff(x)
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