Question 1:

e Q1.1: The main difference is that one uses the synchronous carrier and the other
does not.

e Q1.2: 3000 Hz.
e Q1.3: W, = 6000

e Q1.4: No impact. It is because the bandwidth we are transmitting is 40007 rad/sec
(2000Hz)

e QL.5: Wy = 110007 and Ws = 110007
e Q1.6: Wy = 40007, Wy = 60007, and W = 110007

e Q1.7: (i) x2_hat is too weak; (ii) We use the following code instead

y2=4xy . *sin(W_10%t) ;
x2_hat=ece301conv(y2,h_M);

e Q1.8: (i) x1_hat is corrupted with the x2 signal; (ii) We should insert the following
code

h_BPF1=1/(pi*t) .*(sin(6000*pix*t)-sin(2000*pi*t));
y1_BPF=ece301conv(y,h_BPF1);
y1=4xy1l_BPF.*sin(W_9%t) ;
x1_hat=ece301conv(yl,h_M);
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Question 4: [8%, Work-out question]
Consider two continuous time signals x(t) and

k:
plt)= ) o(t-3) (4)
k= =o
and we know that the CTFT X(jw) of z(t) is
Br—w H0<w<8r
Xjw)=<48r+w f-8r<w<0 (5)
0 otherwise

Define y(t) = x(t) - p(t). Plot the CTFT Y (jw) for the range of =127 < w < 127
Hint: If you do not know the answer to this question, please plot z(t) = cos(wt) - p(t)
for the range of =1 <t < 1. You will receive 4 points if your answer is correct.
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Question 5: [11%, Work-out question]
Consider the following discrete time signals

I[Tl] = pl-(10wn) + E-j{n—lﬂ] Eﬁ}
3 f0<n<99
h[n] = é[n — 199 T
e 5 {[} otherwise (7)
Find the expression of y[n| = x[n] * h[n].
Hint 1: The following formulas may be useful:
If |r| < 1, then ;Z:;-:tr"‘i = 5 = -. (8)
- a-(1-rK)
fr#1,then ) ar*™'=-——"?t (9)

k=1

Hint 2: You may want to consider a more general input z[n] = /" first.
Hint 3: It would be useful to consider h[n] as a summation of two signals &, [n] + hg[n].
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Now CTFT !
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Question 8

e (Q8.1: aperiodic.

e (Q8.2: aperiodic.

e (O8.3: even.

e ()8.4: neither.

e (Q8.5: finite power.
e (Q8.6: finite power.
e Q8.7 with memory.
e ()8.8: with memory.
e (08.9: non-causal.

e (08.10: causal.

e (Q8.11: stable.

e (Q8.12: stable.
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