
May 1, 2006Final ExamEE 3302: Signals and Systemsnote: Please, 
omplete the following table and keep re
ord of your assignment number.First NameLast NameStudent IDAssignment # 0Exer
ise 1. A system is des
ribed by the following di�erential equationd2 y(t)dt2 + 10 d y(t)dt + 21 y(t) = d2 x(t)dt2 + 8 d x(t)dt + 15 x(t)where x(t) is the input signal, and y(t) is the output signal. Assume that the initial rest 
ondition is satis�ed.A) Determine the frequen
y response of the system [pt. 10℄.B) Determine the unit impulse response of the system [pt. 10℄.C) Determine the frequen
y response of the inverse system [pt. 5℄.D) Determine the unit impulse response of the inverse system [pt. 10℄.Exer
ise 2. Consider the 
ontinuous-time signalx(t) = sin(!1t)twhere !1 is a positive �nite value. Let y(t) = x(t) � e�j!0t. where !0 is a positive �nite value. The followingsignals are sampled using a train of impulses with periodi
ity T , P+1k=�1 Æ(t � kT ): signal x(t) is sampled toobtain x
(t), and signal y(t) is sampled to obtain y
(t).A) Determine the range of values for T that allows 
omplete re
overy of x(t) from x
(t) [pt. 5℄.B) Determine the range of values for T that allows 
omplete re
overy of y(t) from y
(t) [pt. 10℄.Exer
ise 3. Consider the two dis
rete-time sequen
esx1[n℄ = �2n u[n℄and x2[n℄ = ��n u[�n� 1℄;where u[n℄ is the 
ausal unit step fun
tion, � and � are two positive real 
onstants. A third signal is obtainedusing the 
onvolution sum, e.g., x[n℄ = x1[n℄ � x2[n℄.A) Compute the z-transform of x1[n℄ [pt. 5℄.B) Compute the z-transform of x2[n℄ [pt. 5℄.C) Compute the z-transform of x[n℄ [pt. 10℄.D) Determine under what 
ondition on � and � the z-transform of x[n℄ exists [pt. 10℄.E) Determine under what 
ondition on � and � the dis
rete-time Fourier transform of x[n℄ exists [pt. 5℄.1



Exer
ise 4. Consider a dis
rete-time LTI system with unit impulse response h[n℄. Let x[n℄ and y[n℄ be theinput and output signal, respe
tively. Let the z-transform of h[n℄ beH(z) = zz � 1 jzj > 1:Let the z-transform of x[n℄ be X(z) = 1 + z�1 jzj 6= 0:A) Derive the z-transform of y[n℄ [pt. 5℄.B) Derive, sket
h and label 
arefully y[n℄ [pt. 15℄.Exer
ise 5. A dis
rete-time signal x[n℄ has the following z-transformX(z) = 11 + z�1 jzj > 1:A) Derive the z-transform of y[n℄ = x2[n℄ [pt. 15℄.
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