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— ~ (5%) The I-O relation of a CT systemi is  y(¢) = e”'x(¢),¢ > 0. Determine whether the system is

{a) memoryless, (b) stable, (¢) causal, (d) linear, and (e) time invanant.

= (10%)

. Use linearity and time
otherwise

0

7

(a) (5%) The impulse response of an LTI system is A(#) = {

invariance to determine and plot the output y(¢) for x()= d(¢+1) — o(z—1).
(b) (5%) Evaluate the convolution sum: y[n]= (u[n +3]—u[n— ID *uln—4].

= (15%)

(a) (10%) Find the frequency response (5%) and impulse response {5%) of the discrete-time system
described by 8y[n]—-2y[n—1]—y[n—-2}=x[n]+x[n—-1].

{b) (5%) Draw direct form II implementation of the system in (a).

~ (10%)
Find the time domain signal x(t) corresponding to the following Fourier Transform representations
(2) (4%) X(jw) = 4m8(w — 3m) + 2jns(w — 5m) + 418w + 31) — 2jnd(w + 5m)

() (6%) X(j) = Thoo o {6 (0 = F) + 6w + D))

-~ (20%)
A periodic signal has the Fourier Series (FS) representation

x(t) Dy [k] = —k27 Wl Without determining x(t), find the FS representation (Y[k]and wq) if
(@ 2%) y(1) =x(3Y)
(b) 2%) y(O) == x(t)

(¢} (2%) x(t) =x(t— 1)

(@ %) (1) = Re(x(D)}

(e) (6%) y(t) = cos(4mt) x(t)

() (6%) y(t) =x(t) #x(t—1) [* stands for convolution ]

75~ (10%)
The system shown below is intended to approximate a differentiator for bandlimited continuous-time

input waveforms. . 1
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@® The continuous-time input signal x.(¢) is bandlimited to |C2] < Q.
@® The ideal C/D converter has sampling period T = /Qy, and produce the signal x4[n] = x.(nT1).

jel2 _ —jwl2

® The discrete-time filter has the frequency response H,(e’) = E—T—“-_, “‘JI =7

@ The ideal D/C converter is such that ys{n] = y.(nT).
(a) (4%) Find the continuous-time frequency response H.(j{2) of the end-tc-end system.
sin(€2,,¢)

(b) (6%) Find xg{n], y(?), and y¢[n] when the input signal is x_(¢) = o
M

- (5%)
A BIBO stable system has a transfer function H(s)= —ﬁii, which has a partial fraction expansion:
(s+2)s+a)
Hs)=4+ 5 + .Ifa+#2and B= 1.5, then put the correct answers in the following blanks.
s+2 s+a
(a) (3%)a= ,A= ,C=

(b) (2%) The ROC (region of convergence) of the transfer function H(s) is

| Al ¢
< (10% - ﬁ%%k-?%r b |
J\ > (10%) \ B%\ y

The following figure shows some pole-zero plots of transfer functions of systems of the general form:

H(s)=A4 (s=2)(5-2y) , where A=1, z/'s are the zeros, and p/'s are the poles. Answer the following
(s—p)-(s—pp)

questions.
(a) (2%) Which one(s) have a magnitude frequency response that is nonzero at ¢ = 07?
(b) (2%) Which one(s) have a magnitude frequency response that is nonzero at @ —o0?

(¢) (2%) There are two that have a bandpass frequency response (zero at @ = 0 and @ - o), Which one

1$ more underdamped? ,
(d) (2%) Which one has a magnitude frequency response whose shape is closest to being a bandstop filter?

(e) (2%) Which one has a magnitude frequency response that is constant? | ~ _3_:
~ oo gl g A2k
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A causal L'TT system with system function H(z) is represented by the following hlock diagram.

(a) (3%) Determine the system function H{(z).

(b) (3%) Give a linear constant coefficient difference equation describing the system.
(c) (3%) What 1s the region of convergence of H(z)"?

(d) (4%) Find the impulse response of the system.

(e} (2%) Is the system stable?
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