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1. (20%) The output signal y{(t) of a system is given by
1
y(®) = [ x(@)dr

(a) Find the impulse response h(t) of the system. Simplify and express your
answer in terms of unit step functions u(t) if possible. (5%)

(b) Use h(t) in (a) to determine if the system is causal or not. (5%)

(¢) Use h(t) in (a) to determine if the system is stable or not. (5%)

(d)Use h(t) in (a) and convolution integral to find the system response
y(t) to the input x{(t) = §(t — 1) — 28(t + 1). Simplify your answer
y(t) as much as possible, and plot it. (5%)

2. (10%) Find the Fourier series in complex-exponential form for the impulse train
signal shown in Figure 1.
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3. (15%) Find the Fourier transform X(w) for the 0
either Fourier integral or propertxes _Slm olif




(a) x(t) = cos(2rt)[ult +4) — u(t — 4)], where u(t) is unit step function.

(5%)
(b) x(t) = e~ (5%)
(c) The Fourier transform of y(t) isknownas Y(w) = S - , find the

—~w?+7jw+6

Fourier transform of x(t) = e Tty(t) (5%)

4. (15%) The signal F(w) shown in Figure 2 is sampled to F,(w) by the use of
an ideal sampler with sampling rate wg = 300 rad/sec.
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Figure 2
(a) Sketch the frequency spectrum of the sampled signal F; (). Please mark
the important values on the x and y axes. (the unit of x-axis is rad/sec)
(10%)
(b) Does this sampled signal satisfy the sampling theorem? Explain your
answer. (5%)

5. (25%) Given a causal LTI system with difference equation and initial condition:
y[n] — 1.7y[n — 1] + 0.72y[n — 2] = x[n], y[-1] = 0,y[-2] = 1.
(a) What is transfer function H(z) of the system? (5%)
* (b) Is the system stable? Why? (5%)

(c) Is the system a low-pass filer? Why? (5%)

(d) What is the stcady-state response of the system for the input x[n] = u[n].
(5%)

(¢) What is the transient response of the system for the input x[n] = u[n].
(5%)

6. (15%) Find the inverse of the bilateral z-transform
0.6z7%
X@ =116 110622
for the following regions of convergence:
(a) |zl > 1(5%)
(b) 0.6 < |z| <1(5%)
(¢) |z| < 0.6 (5%)




