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Some Useful Formulas:

Ae?® = Acos(f) + jAsin(f)

el + =79 . el? — =30
cos(f) = ——— . sin(f) = ————
2 23
0 ) 1 .
zt)= 3 Cpelhnt , Co=1 f 2 (t)e~ Tt g
k=-—00 T
206 Fourier Series Representation of Periodic Signals ~ Chay.
TABLE 3.1 PROPERTIES OF CONTINUQUS-TIME FOURIER SERIES
Property Section Periodic Signal Fourier Series Coefficiens
xtr]} Periodic with period T and a,
y(r) | fundamental frequency wy = 27/T b,
Linearity 3.5.1 AXI(r) + By(r) Aa; + Bb,
Time Shifting 352 x(t —1y) age” oo = g, o~ kCQITH
Frequency Shifting eMuot — GIMRFITH v (p) T
Conjugation 3.5.6 x'(n a,
Time Reversal 3.5.3 x(=1 a-;
Time Scaling 354 x(ar), a = 0 (periodic with period T/a) a;
Periodic Convolution I XDyl — 1 Taby
3
Multiplication 355 x(D)y(t) > ab,
; o dx(r i .
Differentiation T] Jkaoa, = jk?d;.
: 4 (finite valued and 1 _ 1
Integration J O eriodic only if ao = 0) (ﬂ&—mu)a‘ - (:‘ﬂZfrfT ')ﬂ '
a; = a’,;
Rela) = Refa ]
Conjugate Symmetry for 35.6 x(1) real Imlay} = —Imfa-y
Real Signals ar| = Ja-i
da, = —<a_y
Real and Even Signals 356 x(t) real and even a, real and even
Real and Odd Signals 35.6 x(r) real and odd a, purely imaginary and odd
Even-Odd Decomposition 10 = 8efx())  [x(r) real] Relay)
of Real Signals x(0) = Od{x(t)} [x(1) real] JjImla}

Parseval’s Relation for Periodic Signals

%J'T [x(nfdr = z la*
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1.) Determine the frequency response of the circuit shown below

2H
PRSI s & & B ! "
Input: Output:
+
1 () 30 y(t)
System B

And use it to determine the output y(t) of the system if it is subjected to an input f(t) shown below

f(t) =5+ sin(2t) + cos(4t)



2.) Draw the Bode diagrams (amplitude and phase) for the following frequency response:
(jw)? + jw

H(w) = 10° (w +10)(jw + 10)(jw + 100)




3.) Fourier Series: Determine the Fourier series representations of the following periodic signals, each
described below over one period.

,0<t<1
} X, )

(a) x, (t) =[—1, 1 =E< 2
0,2<t<4

0,0<t<?2
{h]xz(t)=!t—2, 25‘r<3]
4—t,3<t<4

X, H)

Lt
-1,1<t<?2
() x3(t) = E—2 22t <3
4—t, 3<t<4

I~







4.) Let x(t) be a periodic signal whose Fourier series coefficients are
2, k=0
Xe=1 (™
i)
Use Fourier series properties to answer the following questions:

(a) Is x(t) real?
(b) Is x(t) even?
(c) Is dx(t)/dt even?
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