Engineering Mathematics |

Unit Il
Fourier Series

1 A function f(x) is said to be periodic of period T if

a) f(x+T)=f(x), vx
o f(=x)=fkx), vx

b)  f(x+T)=f(T), Vx
d)  fCx)=—-fkx), Vx

2 Fourier series representation of periodic function f(x) with period 2w which satisfies the

Dirichlet’s conditions is

a
a) ?0 + Z (a,, cos nx + b,, sin nx)

n;l
C) ag
> + Z (a,, cos nx)( b, sin nx)
n=1

3 The Fourier series of an odd periodic function
contains only

a) Odd harmonic

¢) Cosine terms

b) Even harmonic
d) Sine terms

4 The trigonometric series of an even function
does not have
a) Constant b) Sine terms

d) Odd harmonic

© Cosine terms
terms
5 If f(x +nT) = f(x) where n is any integer
then the fundamental period of f(x) is
a) 2T b) T/2
o T d) 3T

6 If f(x) is a periodic function with period T
then f(ax),a # 0 is periodic function with
fundamental period
a)T
c) aT

b) T/a
d w

7 If f(x) = —f(—x) and f(x) satisfy the
Dirichlet’s conditions, then f(x) can be
expanded in a Fourier series containing

Cosine terms and

constant term

Sine terms and

constant term

a) Only sine terms b)

¢) Only cosine terms d)

a
b) 70 + 2 (a, cosnmx + b, sin nmx)
n=1

a
d) 70 + (a,, cosnx + b, sin nx)

8 Fundamental period of cos 2x is

a) b) T
4 2
c)m d 2n
9 Fundamental period of tan 3x is
a) b) T
2 3
o m d n/4

10 The value of constant terms in the Fourier
series of f(x) =e™ in 0 < x < 2m,

flx+2m) = f(x) is
a) %(1 —e™2™) D)
c) 2(1 — e‘Z”) d)

11 If v (x) = f(x) — f(—x) and Y (x) satisfy the
Dirichlet’s conditions, then ¥ (x) can be
expanded in a Fourier series containing

Cosine terms and

constant term

Sine terms and

constant term

1 —27
% (1 —e )
(1—e2m)

a) Only sine terms  b)

¢) Only cosine terms d)

12 If Y(x) = f(x) + f(—x) and Y (x) satisfy the
Dirichlet’s conditions, then ¥(x) can be
expanded in a Fourier series containing

Cosine terms and

constant term

Sine terms and

constant term

a) Only sine terms  b)

¢) Only cosine terms d)
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13

14

15

16

17

If f(x) is periodic function with period 2L defined in the interval C to C + 2L then Fourier

coefficient a, is
C+2L C+2L

J. f(x) dx b) f f(x) sin (nnx) dx
C+2L C+2L
f f(x) cos (mzx) dx d) I J f(x) dx

c

If f(x) is periodic function with period 2L defined in the interval C to C + 2L then Fourier
coefficient a,, is

c+2L c+2L
a) f Ji€9) cos( ) dx b) % J f(x)sin (nLLx) dx
CC+2L 1cC+2L
f f(x) cos (msz) dx d - J f(x) dx
c

If f(x) is periodic function with period 2L defined in the interval C to C + 2L then Fourier
coefficient b, is

c+2L c+2L
f f(x) Sln( ) dx b) % f f(x) sin (nLﬂ) dx
C
C+2L c¥2L
f f(x) cos (nnx) dx d) % f f(x) dx
c

For an even function f(x) defined in the interval —m < x < w and f(x + 2m) = f(x) the Fourier
series 1s

- _ 0 nmx
a) 2 b,, sin nx b) -+ Z ay COS——
n=1 o o n=1
ay nmx
c) -+ 2 a, Cos nx d) Z b, sin ——
n=1 n=1

For an odd function f(x) defined in the interval —w < x < m and f(x + 2n) = f(x) the Fourier
series 1s

_ nmx
a) b, sinnx + an cos —

a, nmx
c) + Z a, CoSNx d) Z b, sin——
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18 Fourier coefficient for an odd function f(x) defined in the interval —L < x < L and f(x + 2L) =

f(x) are
2 L nmx 2 :
a) a0=0,an=O,bn=sz(x)cosde b) aozsz(x)dx,
0 0

L
2 nmx
a, =fo(x) cosde,bn =0
0
C) a0=0,an=0,bn=0 d) a0=0,an=0,
L

nmx

= %ff(x) sianx
0

19 Half range Fourier cosine series for f(x) defined in the interval 0 < x <L is

nmx
a) b, smT b) + z a, cos —
nmx nmx
Z cos —— d) 70+Z an cosT+bnsinT)
n=1 n=1
20 Half range Fourier sine series for f(x) defined in the interval 0 < x <L is
- nx nmx
a) b, sinT b) Z b, sin—
nmx nmx nmx
c) +Zancos— d) +Z a, cos—+bnsmT)
21 In Harmomc analys1s the term a, cos 2x + 24 Fourler series representation of periodic
b, sin 2x is called 1+ % —T<x<0
a) Second harmonic b) First harmonic functionf (x) = ;Tx
. . 1——, 0<x<nm
¢) Third harmonic d) None of these ™
flx) = —[ cosx +—c053x +—c055x +

22 In Harmonic analysis the amplitude of ] then value Ofl_z + 3_2 + 5_2 T =

first harmonic a, cos x + b, sinx is 4 m’
2 4 p2 a) — b) —

. b) a? + b? 4 8

a) (11 - bl ) T[Z ) 8
— d —

d) (a? + b?)? “ 16 i

c) a% + bf

23 For the certain data if ay = 1.5, a; =
0.373, b; = 1.004 then the amplitude of 1st

harmonic 1s
a) 1.07 b) 2.07

¢) 1.004 d) 1.377
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25 Fourier series representation of periodic
function f(x) =% —x%,-w < x <mis

2 271-2 (_ 1)1’l+1

T2 —x ==~ +4X;-;—;—cosnx then

171,01 1
valueof s —Z+5 -5+ =

2 2
a) — b) —
> -
- d) —
© 5 )

26 Fourier coefficient a, in the Fourier series
expansion of f(x) =e™;0 < x < 2w and
flx+2m) = f(x) is

1
a) —(1—e2m)
T

c) E(e‘zn -1
i

1
b) E(l—ez )

d) l(1 + e?™)
T

27 Fourier coefficient a, in the Fourier series
expansion of

f(x) = (nT_x)z;OSxSZnandf(x+2n) =
f(x)
a) m? b) w2
3 6
¢ 0 d) m/6

28 Fourier coefficient a, in the Fourier series
expansion of
f(x) =xsinx;0 <x <2mand f(x + 2n) =
fx)
a) 2 b) O

c) -2 4 4

29 _x, 0x<m _
f(x)—{o’ T <x<2m and f(x + 2m) =

f(x) Fourier series is represented by
% + Y _1(a, cosnx + b, sinnx), then
Fourier coefficient a, 1s

a) 21w p) T/3

¢ 0 d) /2

30 The Fourier constant a, for f(x) = 4 — x?
in the interval 0 < x < 2 1s
a) 4/m?n? b) 2/n?m?

c) 4/n*m d) 2 /nm?

31 f(x) =x,—m < x < m and period is27.
Fourier series is represented by
% + Y-_,(a, cosnx + b, sinnx), Fourier
coefficient b; is
a) 2 b) -1

c) 0 d) 2/m

32 For half range sine series of f(x) = x,0 <
x < 2 and period is 4.Fourier series is
represented by Y.;_; b, sinnzﬂ, then

Fourier coefficient b, is

a) 4 b) 2
C)E d)f
T T

33 Fourier series representation of periodic

—\ 2
function f(x) = (%) 0<x<2mis
—x\2 2 L 1

(1112_;:)1 - ;_2 + Yin=13 cosnx, then value of
Etatetrs
a) m? b) 72

12
¢ m?/3 d 0
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35

36

37

38

39

40

The value of a, in harmonic analysis of y for the following tabulated data is

X 0 1 2 3 4 5 6
y 9 18 24 28 26 20 9
a) 17.85 b) 20.83
¢ 35.71 d) 41.66
The value of a; in harmonic analysis of y for the following tabulated data is
x° 0 60 120 180 240 300 360
y 1.0 1.4 1.9 1.7 1.5 1.2 1.0
a) 1.45 b) 5.8
¢ 2.9 d 248
The value of b; in Harmonic analysis of y for the following tabulated data is :
x° 0 30 60 90 120 150 180
y 0 9.2 14.4 17.8 17.3 11.7 0
sin 2x 0 0.866 0.866 0 —0.866 —0.866 0
a) —3.116 b) —1.558
¢ —4.16 d —-1.336
The value of a; in Harmonic analysis of y for the following tabulated data is :
X 0 1 2 3 4 5 6
y 4 8 15 7 6 2 4
X 1 1 1 1
CcoOsS— 1 — —— -1 —— — 1
3 2 2 2 2
a) —4.16 b) —8.32
c) —3.57 d —10.98

The values of a;, b; in Harmonic analysis of y for the following tabulated data with period
2m are respectively :

a) —2,2
c) 2,—2

x /2 s 3m/2
y 2 3 2
b) 0,2
d -2,0

The value of a, in Harmonic analysis of y for the following tabulated data with period 27

1S

x /4 /2 3n/4 s Sm/4 3m/2 /4
y 1 3 5 7 6 4 2
a) —2 b) 0
c) 2 d -1/4
The value of a;, a, in Fourier cosine series of y for the following tabulated data are
x 0 /4 /2 3n/4
y 0 V2 2 V2
a) —1/2,1/2 b -1/2,—-1/2
¢ 2,-2 d -2,0
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Fourier Series
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