Midterm #1 of ECE301, Prof. Wang’s section
8-9pm Monday, February 3, 2014, ME 1061,

. Please make sure that it is your name printed on the exam booklet. Enter your
student ID number, e-mail address, and signature in the space provided on this
page, NOW!

. This is a closed book exam,

. This exam contains multiple choice questions and work-out questions. For multiple
choice questions, there is no need to justify your answers. You have one hour to
complete it. The students are suggested not spending too much time on a single
question, and working on those that you know how to solve.

. Use the back of each page for rough work.

. Neither calculators nor help sheets are allowed.

Solution
Name:
Student 1D:
E-mail:

Signature:



Question 1: [20%, Work-out question, Learning Objective 3] Consider two continuous-time
signals z(t) and y(t).

z(t) = {S_t“os@” — jsin(2t)) if 1<t

ift <1
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Compute the expression of
]
z(t) = / z(t — s)y(s)ds.
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Question 2: [15%, Work-out question, Learning Objective 4] Given a discrete-time signal

2" ifn<1
xln| = ,
0 ifn>1

Define

o

y(z) = Z z[n]z™".

m=—0n

Find the value of y(e’%). Hint: You may need to use the formula

gm'k_' = l% when |r| < L.
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Question 3: [10%, Work-out question, Learning Objective 1] Consider the following signal

z[n] = G+m,

Define zgc[n| as the real part of z[n] and define z1,[n] as the imaginary part of z[n].
(That is, z[n] = zre[n] + jzua[n].) Also define

y[n] . xRe[n] == 2:151111 [TL]
Find the average power of y[n| in the interval [3,5]. (Hint 1: interval [3, 5] contains both

end points n = 3 and n = 5. Hint 2. There is no need to simplify any trigonometric
expressions. For example, your answer can be something like v/2 cos?(3) + - --)
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Question 4. [20%, Work-out question, Learning Objective 1] Consider the following discrete-

time signal

s m(n+3) :
2 cos(——=—£ f-1<n<?2
yin] = s(5F) N (1)
' { otherwise
Let Yeven[n] denote the even part of y[n]. Plot yeyen[n] for the range of n = =2 to 2. (Hint:
If you do not know the answer, you should plot y[n] for the range of n = —2 to 2 instead.

You will get 8 points if you plot y[n] correctly.)
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Question 5: [15%, Work-out question, Learning Objectives 1] Consider the following sys-
tem that takes signal z(t) as input and outputs

y(t) = —2z(—t + ). (2)
Show that the above system is linear.

%i ) = —ZYi(“t’fn)
Y, (£) = - 2%; (~tr 1)

Xy (£) 2 LKg )1 X2 ()

Yy ()= — X (tam) = — L (dxa (-t B Ko (-t4M)) =

_ g (D) =P X (FEAN) = Al () + B Y ()

—

-

,o. Nneecr



Question 6: [20%, Multiple Choices] The following questions are multiple-choice questions
and there is no need to justify your answers. Consider two continuous-time signals:

(t) = et4e It + 4
CEg(t) - 612_|t;+cos(t) -sin(t)

and two discrete-time signals:

N
wsln] = cos(mn®) 4 sin(—-)

e

z4ln] = (n—2)%+cos(n).

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

2. [10%, Learning Objective 1] For z1(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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