PravegaEl Education

CSIR NET-JRF, GATE, IIT-JAM, JEST, TIFR and GRE for Physics

Ql.

Q2.

Q3.

Q4.

Qs.

Practice Set (Fourier Series)

A function f(x) is given as
l—x—, O<x<rx
4
So what will be the value of n such that it will give positive a,
(a) Odd numbers (b) Even numbers (c) n=0 (d) Both (a) & (b)
f(x)=2a-|x

=0 , otherwise

, 0<x<2L

where |x| is the mod of x which always gives positive value, what will be |b2|2?

(@) 2L (o) £ = (d) 0
T T T

A function in the range 0 <x < ris f(x):%ﬂx

Choose the correct fourier series expansion from the given options:

7’ T, . 1
(a) T—cosx+—sm X —— sm2x—§ cos3x +....

2
(b) ”——cos x—zsinx+z sin 2x+lcos3x—....
4 2 4 9

7’ T . T . 1
(c) ——cosx+—sinx——sin2x——cos3x +....
8 2 4 9

2
(d) ”——cosx—zsinx+£sin2x+l cos3x—...
8 2 4 9

3x? —6x7+ 2717

If £(x) is periodic function defined over a period (0,27), f(x)= B , what will
be a,?
()2 (b) 1 (c) -1 d)o

A function f(x)=cos’ x+sin’ x, which is periodic in the range 0 <x<27x.

a > .
If f(x):?°+2[anc0snx+bns1nnx]
n=l
a . ) )
x)=—+4q cosx+b sinx+a, cos2x+b,sin2x+a, cos3x+b, sin3x+...
2 1 1 2 2 3 3

What will be the value of a,and b, respectively?

3 1
(b) Z’_Z (c) =

31 31
a) —,— d) ——
()44 ()44
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Qs.

Q7.

Qs.

Qs.

Q1o.

Ql1.

Find generalized form of a, for the function f(x)=xsinx, 0<x<27

2 () -2
1—n? n*—1 n’—1

(a) 0 (b) -

A function in the interval —L<x< L

f(x)—l(ir+x)2—”—2 —L<x<0
4 12’ T

2
Lo, o0sxsL
4 12
From the following options choose the correct answer matching with value of a,. for L =0.
7’ 7’ 7’ 7’
a) — b) -—— c) — d -——
(a) 5 (b) . (c) 3 (d) 3

Given that f(x)=x+x" for 0 < x < 7, find the fourier expression of f(x)

(a) _+——( 4) cosx—(2+27z——j sinx+...
2 3

(b)—+—+( +4j CoS X — (2+2ﬂ'—§j sinx+...
2 3 V4
(c)—+——( +4) cos x+(

(d)—+—+( 4jcosx+£2+27z——) sin x+...

Find the generalized form of b, for a function f(x)=4x(1—-x) overa period 0<x<1

16 32 16 32
a) —— b ,forodd n (c) —— d) ——, foreven n
@) 5 (b) © = (d) =

Afunction f(x)=x"sinzx which exist in the range 0 < x < 2. using fourier series what will be
correct value of a,?

2 4 4 2
(a) —— (b) —— (C) — (d) —

T T T

—ald ;

An exponential function of x,e ""'is given over the period 0 < x < 2.

What will be the corresponding Fourier series expansion for the given function?

1 _ 8ae ™ e
(a) —(1-e?)+———cosx+——— sin x
2a da” +r1 da” +r1
—2a —2a
_ e .
(b) —(1 e 2")Jr—cosx—ﬁ sin x
+7 da” +r1
1 _ 8ae™* e |
(c) —(+e 2“)+ﬁcosx+ﬁ sin x
2a da” +r1 da” + 1
1 _ 8ae ™ 4re™ |
(d) —(A+e 2“)+ﬁcosx—ﬁ sin x
2a da” + 1 da” +r7
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Q12.

Q13.

Q14.

Q1s.

Qle.

For the function

f(x)=x—-x7, O<x<4
The value of g, and b, in the fourier series expansion is respectively
20 6 20 6 20 6 20 6
a) —,— b) - —,— ) —,— d -——,——
()3” ()3” ()3” ()3”

A periodic function f(x) of period 27 is given by f(x)= x|x| for —7z <x < then find the

generalized from of b, .

2 n 2 1 2
(@ =| (1) = (b) —{(—l) {———3}——3}
7| | T n o n n
4l 1 227 2] 4l 2 1] 2
() = (-1 | 5-"|-5 (© =)' = -5
T L _I’l n | n ] T n n n
A periodic function in the range -2 < x <2 is defined as
0 , 2<x<-1
f(x)=1<k , -l<x<l1
0 , I<x<?2
The value of a, will be
4k 4 2k 2
(@) — (b) — (c) — (d) —
T k T k

A sinusoidal voltage E'sin2wt, where ¢ is time and @ is frequency, is passed through a half
wave rectifier that clips the negative portion of the wave, find the a, value.

0, —L<t<0
u(®) =4 .
Esin2ot, O<t<L

2F E
—|1- 2oL b) — |1- 2wL
(a) a)L[ cos2wL| ( )2a)L[ cos 2L ]

2F E
—_— 2wl -1 d) — 2wl -1
(c) — [cos2mL—1] (d) Sl [cos 2wL —1]

For the following function

xX+y=mn, for O<x<rm
S, )=
x+y=-x, for —r<x<0
Choose the correct schematic curve as well as value of g, from the given options.
y y
(a) Tz (b) In
1
s > x,a, =0 =% > X,d, =—
y y
(©) T 7 (d) ”T
—Z 2y x,a,=— = »x,a,=0
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Q17. The function f(x)=sinh x, which exist in the range —z < x < z. using fourier series the value of
. . . A
b, for odd value of 7 is 4xsinh 7. What will be value of —.

2n —2n n -n
b C d
1+n* (b) 1+n® © 1+n® (@ 1+n®

(a)

Q18. A periodic function f(x) of period 7 is defined in the interval (—7[/2 <x< 7[/2) as-
-1, —/2<x<0

X)=
S 1, 0<x<%

The appropriate fourier series expansion for f(x) is-

(a) i sinx+isin2x+isin3x+... (b) i sinx+isin2x+isin3x+...
T 27 RY/4 T 4 T

(0) 2 sinx— 2 sin2x+—F sin3x+ .. (d) L sinx+ L sin2x+sin3x+ .
T T RY/4 T T RY/4

Q19. The coefficient of ¢** in the fourier expansion of u(x) = Asin’(ax) for K =—a is

A A A A
(@) = (b) 7 (€ -3 @ -7

Q20. A function of @ is given as

cosl, —n<O<r

0, otherwise

f(¢9)={

If the fourier series of this function is written as f(6) = Y ¢,e"’, then value of |C1|3 will be

nh=—000

1 (c) L
64’ 5127°

1
(@<= (b) (d) 0
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Ans.
Ans.
Ans.
Ans.
Ans.
Ans.
Ans.
Ans.
Ans.
Ans.
Ans.
Ans.
Ans.

Ans.
Ans.

Ans.
Ans.
Ans.
Ans.
Ans.

1: (a)
2:(b)
3:(c)
4: (d)
5: (b)
6: (b)
7:(c)
8: (c)
9: (b)
10: (b)
11: (a)
12: (c)
13: (d)

14: (c)
15: (b)

16: (b)
17: (c)
18: (d)
19: (b)
20: (d)

Answer
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