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3.1. A continuous-time periodic signal x(#) is real valued and has a fundamental period
I' = 8. The nonzero Fourier series coefficients for x(z) are

ay =a-1 =2,a3 = a_; = 4j.
Express x(¢) in the form

x(t) = EA;\. cos(w it + ¢by).
k=0




Problem 3.3 (p.251) — FS coefficients [SS3:21] Feng-LiLian 02015
3.3. For the continuous-time periodic signal i
x(t) = 2 + cos 27Tr + 4sin 5—731‘ : i
3 3 ;
determine the fundamental frequency w( and the Fourier series coefficients a; such :

that
x(r) S Z akejkw{}f- :

k=—w

| Problem 3.4 (p.251) — FS coefficients [SS3:21] Fe;a;;;aggi(’;g[

3.4. Use the Fourier series analysis equation (3.39) to calculate the coefficients a; for
the continuous-time periodic signal -
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with fundamental frequency wo = .
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Problem 3.22 (p.255) — FS coefficients [SS3:21] NTUEE.SS3.FS.6

3.22. Determine the Fourier series representations for the following signals:
(a) Each x(¢) illustrated in Figure P3.22(a)—(f).
(b) x(z) periodic with period 2 and

x(t) =e' for —-1<t<l1

(¢) x(r) periodic with period 4 and
= sin7rt, 0 =¢t=2
=10, 2<t =4
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Midterm 2014-6 NTUEE.SS3.FS.7
6. (10%) Consider the periodic signal x(¢) shown in the following picture, which is composed

solely of impulses.
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a) (3%) Find the Fourier series a, of (7).
b) (3%) Find the Fourier transform X (jw) of the following signal x(¢), which is
composed of only three impulses.

x(1)

¢) (2%) X(¢+) canbe expressed as x(¢) periodically repeated, i.c.,

i)=Y cx(t—kT)

f=—ca

Determine ¢, and 7' and demonstrate graphically that the above equation is valid.
d) (2%) Verify that the Fourier series of ¥(#) is composed of scaled samples of
X(yw).




Midterm 2013-8, 2011-3 Feng-Li Lian © 2015

8.

3.

NTUEE-SS2-LTI-8
(8%) Consider the signal x(f)=cos2zt . Since x(#) is periodic with a

fundamental period of 1, it is also periodic with a period of N, where N is

any positive integer. What are the Fourier series coefficients of x(¢) if we

regard it as a periodic signal with period 3?

[16] Consider the unit impulse response A(t)=cos(xt)sin(10z7) of a linear-time-invariant
system.
(a) Determine its fundamental period. [4]

(b) Determine the Fourier series coefficients of /(7). [4]
(c) Determine the Fourier transform of the even part of A(¢). [4]

(d) Determine the response of the system to the input x(¢) = e “u(?), a >0 .[4]
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| Problem 3.5 (p.251) — Shifting, Reversal [SS3:46-47] Feng-Li Lian © 2015
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3.5. Let x,(7) be a continuous-time periodic signal with fundamental frequency w; and
Fourier coefficients a;. Given that -

@) =x1(1—-0+x1@¢—1),

how is the fundamental frequency w- of x,(7) related to w; ? Also, find a relationship |
between the Fourier series coefficients by of x»(¢) and the coefficients a;. You may |
use the properties listed in Table 3.1. -

| Problem 3.6 (p.251) — Real-Valued, Even [SS3:52-53] FengLi Lian © 2015

NTUEE-SS3-FS-11 -

3.6. Consider three continuous-time periodic signals whose Fourier series representa- |
tions are as follows: I

100 /1 \
xi(1) = Z(i) el*s’, i

k=0
100 - i -
x2(1) = z cos(kar)el s, -
k=—100 i
100
x3(t) = Z jsin(k—ﬂ)e”k%f. i
k=—100 -

Use Fourier series properties to help answer the following questions: -
(a) Which of the three signals is/are real valued? L
(b) Which of the three signals is/are even? i
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| Problem 3.7 (p.251) — Differentiation [SS3:50] Feng-Li Lian © 2015

13.7. Suppose the periodic signal x(#) has fundamental period 7" and Fourier coefficients
. ay. In a variety of situations, it is easier to calculate the Fourier series coefficients

b for g(t) = dx(t)/dt, as opposed to calculating a; directly. Given that
_ 2T

I x()dt = 2,

iF

find an expression for a; in terms of b; and 7. You may use any of the properties
listed in Table 3.1 to help find the expression.

Problem 3.8 (p.252) — Table 3.1 [SS3:55] Feng-Li Lian © 2015
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~3.8. Suppose we are given the following information about a signal x(7):

] 1. x(7) is real and odd.

2. x(1) is periodic with period 7" = 2 and has Fourier coefficients ay.
T 3. a; = Ofor |k| > 1.

4. Hx®Pdt = 1.

Specify two different signals that satisfy these conditions.




