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1. Fig.1is a first order RC circuit.
R

+ v
x(1) %) . C } y(®
- Fig.1 A first order RC circuit.

(2) (20 %) The unit step response of this circuit is

—t
y(0)=(1-e" )u(r)
where x(¢) =u(?).Letinput x(?) isthe impulse function (), find the output y(z) =?

(b) (20 %) We have known the differential equation of this circuit is

40)

1 1
+—— () = ——x(t
7 T’ 7O

where RC =0.2 s and initial condition y(07)=-1.Let x(¢) = %6’2' , please use the one-sided Laplace

transform and inversr. Laplace transform to find the output y(¢) =?

2. TFig. 2 shows the input-output transfer curves of system 1 and system 2.
(2) (10 %) Is the system 1 linear? Prove it.
(b) (10 %) Is the system 2 linear? Prove it.
y(®)
output
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k is the slope

Fig. 2 Transfer curves of systems.

3. (10 %) Give examples to explain a system is causal or non-causal.

4. (10 %) Let the discrete-time signal x[#n] is

an-[o2] o} {(3) s

where u[n] is discrete-time unit step sequence and ‘*’ denotes the convolution.
Please find the z-transform of x[#].
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. (10%)Let x()=e"u() and h(f)=06(+1)—5(t)+36(t+3), where u(?) is the unit step function
and O(?) isthe impulse function. Please find y(¢) = x(¢)*h(r) =? (‘*’ denotes the convolution)

. (10 %) Fig.,3 shows the two discrete-time signals x[n] and A[n]. Please find y[n]= x[n]*Hn]="?

(“*’ denotes the convolution)

x[n] h[n]
A A
4 _____________
3 _________
2 ______
L L1 e ] .
4 3 2 -1 001 2 3 4 [L01234
--1_1
—————— 2
————————— -3
_____________ 4

Fig.3 Discrete-time signals x[n] and A[n].




