ECE-2025 Spring 2004

Problem 3.1:
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y(t) = x*(t — 0.01)
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(c)
y(t) = 2x(t) sin(200rt)
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Problem 3.2:

(@
X_s = X& = (2e/™/%)* = 2¢717/6
Xo = X5—2" = (-3 - j/3)" = =3+ j+/3=2//3e¥"/
wr = —w_s = —(—m) = 7 rad/s
w5 = 2(2.5wy) = 2(7r) = 27 rad/s

(b)
X(t) =44+ 2«/§ej5”/6ej”t + 2\/§e—j5ﬂ/6e—jﬂt +2ej7r/6ej2.5nt + 2e—jn/6e—j2.5nt
= 4+ 4/3codnt + 57/6) + 4C042.57t + 7/6)

(c) Thefundamental frequendg wo = 0.5 rad/s, orfy = 0.25 Hz. This is the greatest common divisor,
i.e., gcdor, 2.57).
Therefore, thdundamental perio@f x(t) is To = 1/0.25 = 4 seconds.



Problem 3.3:
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Problem 3.4:
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Problem 3.5:

(a) #5. Period of (a) is 1s; fundamental frequency of #%ys= 1 Hz.

(b) #2. Period of (b) is 1.5s; frequency of #2ds= 3r rad/s. Phase @ = —7 means thak(t) is at a
negative peak at= 0.

(c) #4. Period of (c) is 2s; fundamental frequency of #44s= 0.5 Hz.
(d) #1. Period of (d) is 1s, DC value #52, and¢ > O; frequency of #1 i = 1 Hz with positive phase.
(e) #3. Period of (d) is 1s, DC value #52, and¢ < 0; frequency of #3 i = 1 Hz with negative phase.
1. x(t) =2+ 3cos2nt +7/2)

2. X(t) = 3cog27 (1.5t +7)

3. X(t) =2+ 3cog2rt — 0.47)

4, x(t) = 3cogxt + 0.87) + 3cos27 (1.5t + 7)

5. X(t) = 3cog2nt — 0.47) + 3cog4rt + 7)
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