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Week 12 — Wednesdey

MT2 Fall 18

Question 6: [23%, Learning Objectives 3 4, 5_and 6] Consi

mission system. The input signal is z(t) = Siigt)-
is,

y(t) = x(f) - cos(4t).

The transmitter then transmits signal y(t) through the antenna.

At the receiver side, we first multiply y(t) by 2sin(4t). That is z(t) = y(t)-2sin(4t) and
then pass z(t) through a low pass filter with cutoff frequency W = 7.5 rad/sec. Denote
the final output by w(t) = 2(t) * hypp(t)

1. [18%] Plot the CTFT W (jw) of w(t) for the range of —10 < w < 10.
2. [5%] Find the expression of w(t).

Hint 1: This is a more advanced question. Please work on it after you have finished
other questions.

Hint 2: If you do not know how to solve this question, you can write down the
transmitter and receiver diagrams of AM-DSB when (i) filtering a radio signal to make it
of bandwidth 10k Hz; (ii) then sending the filtered signal using carrier frequency 950kHz;
and (iii) the receiver needs to demodulate the original signal. You need to carefully mark

all the frequency parameters used in your scheme with the correct unit. If your answer is
correct, you will receive 13 points.
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Question 2: [23%, Work-out question, Learning Objectives 2, 3, and 4] Consider a CT-LTI
system, for which the impulse response is

h(t) = sin(5¢) 7;ﬁsin(?ﬂf) (5)

Consider a CT signal:

kv o

g f/t\
= L sin@ 5 (6)

1. [10%)] Find the Fourier series (ay, 3) of x(t). Specifically, (i) find the expression

of ay for any arbitrary k, (i) find the perio nd (iii) plot ax for the range of
-2 £k < . -T-
2. [13%] Let deenote the output when the input is z(¢). Find the FourleJ; series

(bk, Spe(:lﬁcally, (i) find the expression of by, (ii) find the perlo@ N, and
(iii) plot bk fér the range of —3 < k < 3.

Hint 1: If you do not know the answer to this sub-question, you can find the Fourier
transform/H (jw) of h(t). You will receive 10 points if your answer is correct.

he following values may be of use.

T ~1571
9

a(ﬂ 7; ~ 3.142
_23 ~ 4.712

2m &~ 6.283

57
— &~ 7.854
2
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Question 1: [17%, Work-out question, Learning Objectives 4, 5] Consider a discrete-time
periodic signal z[n] with period 20. Denote the corresponding Fourier series ay, k=0 to

1Q_¢ 1 Loz

Q =
1J. JUppuUotU WL aloU ITUVY

3cos(jmk) f0<k<9
— 11 £ h< 15, (1)
0 it 16 <k <19

Denote the Fourier series coefficient of z[n] by (ax,wo).

1. [6%] Find the value of z[0]. Correction: 3cos(j\pi k) should be 3cos
(\pi k)
2. [6%) Find the value of S>1° . |z[n]|?.

and 11<= k <= 15 should be 10<=k
3. [5%)] Find the value of 27 (—1)"z[n]. -
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Question 1: [18%, Work-out question, Learning Objectives 1, 2, 3] Consider a discrete-
time signal

[O.Sej” if1<n<10

z[ln] =405 if 11 <n <20. (1)
1s periodic with period 20

Denote the Fourier series coefficient of x[n] by (a,wp).

1. [6%] Find the value of aq.

2. [6%] Find the value of 3,  ay.
3. [6%)] Find the value of $°,7  |ax /.

Hint: You may need to use the following formulas: If || # 1, then we have

K
. a(l =K

Zark l:——(l—r ) (2)

k=1

If |7| < 1, then we have

If |7| > 1, then we have

(]
Z ar* does not exist. (4)

k=1
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