Full Name: Lab Section:
ECE 3500 (Fall 2015) — Class #10 Examples Date: Sept. 24 2015

Question #1:

(a) Compute the Fourier coefficients (for the complex exponential form of the Fourier Series) for
x(t) = 2 cos(2nt).

(b) Compute the complex Fourier coefficients (for the complex exponential form of the Fourier
Series) for x(t) = 3sin(37t) + 1.

(c) Compute the complex Fourier coefficients (for the complex exponential form of the Fourier
Series) for x(t) = cos(27t) + sin(3wt).

(d) Compute the complex Fourier coefficients (for the complex exponential form of the Fourier
Series) for x(t) = cos(27t) + 2sin(37t) + 3cos((mw/2)t).



Question #2:

(a) Compute the complex Fourier coefficients (for the complex exponential form of the Fourier
Series) for the signal z(t) below. Assume the pattern continues for —oco < t < oc.

h(1)
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Compute the Fourier coefficients (for the complex exponential form of the Fourier Series) for
x(t) = 2 cos(2nt).

Solution: ¢; =1, c_1 =1, and all other coefficients are 0

Compute the complex Fourier coefficients (for the complex exponential form of the Fourier
Series) for z(t) = 3sin(3nt) + 1.
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Solution: ¢y =1, ¢ = 5= 5l c1=—5 =4, and all other coefficients are 0

Compute the complex Fourier coefficients (for the complex exponential form of the Fourier
Series) for z(t) = cos(2nt) + sin(37t).

Solution: The fundamental angular frequency for this periodic signal is wy = .

1 1 1 — 1 _J

CQ=5,C2=5 03=3 = 35,C3= 5 =3, and all other coefficients are 0

Compute the complex Fourier coefficients (for the complex exponential form of the Fourier
Series) for z(t) = cos(27t) + 2sin(37t) + 3cos((mw/2)t).

Solution: The fundamental angular frequency for this periodic signal is wy = 7/2.

c1 = % c_1 = % c4 = % C_y = % ce = % =—7,Cc6= —% = 7, and all other coefficients are 0



Question #2:

(a) Compute the complex Fourier coefficients (for the complex exponential form of the Fourier
Series) for the signal z(t) below. Assume the pattern continues for —oco < t < oc.

h(1)

Solution:  The fundamental period of this is Ty = 2. Therefore, the angular frequency for this
periodic signal is wy = 7.
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Therefore, ¢, = ;Tfr = z—fr when k is odd. All other coefficients are 0.
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