So Lutiemn
ECE 312 Exam #1

ALL ANSWERS MUST BE ON THE EXAM SHEETS.

1. (10 points) The spectrum of a periodic signal x(#) can be obtained with either a
CTFS or a DFT. However, in practice engineers almost always use the DFT.
Why?
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2. Consider the following function g(#):
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(b) (5 points) plot £(1)= g(fg—l)
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3. Let x(¢) be band-limited to 200 Hz. Assume it is periodic but it neither an even or
an odd function. From lecture we know

x(t) —>C,

a) (5 points) Suppose x(¢) has a period of 2 seconds and it is sampled at a
frequency of 1000 Hz. How many samples are taken over one period?

b) (5 points) What can you say about |C200|? (NOTE: I’m not asking for its actual
value.)

¢) (5 points) What can you say about |C330|?

d) (3 points) How could you increase the frequency resolution?
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4. A system’s impulse response is A(t) = (COSZSI)M(Z‘).

(a) (2 points) What is the system’s output y(f) for an arbitrary input signal x(¢)?
(b) (5 points) What is the system’s step response?

(c) (3 points) Is the system’s step response an energy signal? (Justify your answer)
(a) & = h(L) % x(6)
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5. A LTI system is governed by the following differential equation

d* d
£ 40% =3
dt dt

(a) (5 points) Find the transfer function H (s)
(b) (5 points) Find the frequency response function H().
(¢) (2 points) Find the magnitude of the frequency response at @ = 10 rad/s.

() STVl + 25Y(e) =3x(s)
(4, 5e)Y(s) = 3x(2)

Y(%) - H(‘7> 5= /:‘_7)___/

x> sy 25
() Hw) = 2 — = %/)
. , \ 2. [
(Jw'}qﬂzu) e o) =
(Y 3 = gl
10" 420 b =10
| Hw) = G
w=io ’_;5/
N



A Brief Table of Integrals

11.
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17.
18,
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26.

 An arbitrary constant may be added to each integral
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