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Problem 1

A continuous-time periodic signal x(t) is real valued and has a fundamental period T = 8. The nonzero
Fourier series coefficients for z(t) are specified as

. .
ay=ay=j, a5 =a_5=2

Express z(t) in the form

x(t) = Z Apcos(wit + o)

k=0

Solution

A continuous-time periodic signal z(t) is real valued and has a fundamental period 7' = 8, therefore the

fundamental frequency is wo = §. The nonzero Fourier series coefficients for x(t) are specified as

¥ .
ap=a" =3, a5 =a_5 =2
Hence,

o0
x(t) = Z ael“t

k=—o00
— ale]wot + a_lefjwot +a5e5]wot + a_5€75jwot

el (/) _ =i/t 4 95w/t | 9o (5m/M)t

5
= —2sin(%t) + 4cos(zﬂt)
s 7r om
= —2008(175 - 5) + 4cos(zt)
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Problem 2
Let
t, 0<t<1
x“%_{z—u 1<t<?2

be a periodic signal with fundamental period T' = 2 and Fourier coefficients ay,.

(a) Determine the value of ag.

(b) Determine the Fourier series coefficients of dfi(tt).

Solution

(a) We have

(b) The signal

dx(t)
t J—
9(t) = —
1, o<t<1
1, 1<t<2
is as shown in Figure 1.
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Figure 1: The signal g(t) = =5~

The FS coefficients by, of ¢g(t) may be found as follows:
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