Question 1: [15%, Work-out question] Consider a CT signal:
o(t) = e~ (1)

We construct another signal
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1. [11%] What is the expression of y(t)?
Hint 1: The absolute value of 3j is |3j] = 3.

2. [4%] What is the even part of y(t)? What is the odd part of y(t)? Please write
down the expressions of both parts separately.

Hintl2: You may want to write = = 7% This would make the expression
simpler.

Hint 3: If you do not know the answers of Q1.1 and Q1.2, you can write down the odd
pat of a DT signal y[n] = U[n — 1] and plot it for the range of —5 < n < 5. If your
answer is correct, you will receive 6 points.

Note that if you know the answer of Q1.1, you cannot use this alternative question.
The alternative question is only for students who do not know how to solve Q1.1.
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Question 2: [20%, Work-out question|

Define two DT signals:
o fn<3
= = 3
zln] {0 otherwise (3)
and

N fn< -2
h[n] = - 4
In] {O otherwise 4)

Compute the expression of the following integral
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vl = 3 sliklhl2n — 2K )
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Hint: If you do not know the answer to this question, write down the value of the
summation Yt o v/2. You will receive 4 points if your answer is correct.
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Question 3: [15%, Work-out question] Consider two CT signals
z(t) = "
<1
ht) = {2 [t < 1.5

0 otherwise

Find out the expression of y(t) = [ o, z(s)h(t — s)ds.
Hint 1: It may be casier to apply some change of variables.
Hint 2: You can leave (part of) your answer to be of the form like =355

no need to further simplify the expression.
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Question 4: [15%, Work-out question]
Consider the following DT signals.

z[n] = (3 + 4™ (8)
h[n] = e . Un — 50). 9)

Define
yln] = z[n] - hin] (10)

Find the total energy of y[n).

Hint: If |r| < 1, then we have the following formulas for computing the infinite sum
of a geometric sequence.
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If 7 # 1, then we have the following formula for computing the finite sum of a geometric
sequence.
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Question 5: [15%, Work-out question]
Consider the following DT system.

(11)

z[n/5] if n is a multiple of 5, e.g., n = —5,0,5,10, -
yln] = .
0 otherwise

Is such a system linear? You need to carefully write down your reasonings. An answer
without justification will not receive any point.
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Question 6: [20%, Multiple Choices] o
The following questions are multiple-choice questions and there is no need to justify
your answers. Consider two continuous-time signals:

z(t) = &°%sin(Tt —m) (12)

zot) = Y cos(3V2k 1) (13)
and two discrete-time signals:
In|

z3[n] = Z cos(mk?) (14)

z4fn] = (Un+4]—Uln — 6]+ d[n+ 5)) - sin(0.257n). (15)

1. [10%)] For z;(t) to z4[n], determine whether it is periodic or not, respectively. If it
is periodic, write down the fundamental period. Please state explicitly which signal
is periodic and which is not.

2. [10%)] For z,(t) to z4[n], determine whether it is even or odd or neither of them,
respectively. Please state explicitly which signal is even, which is odd, and which is
neither.
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