ECE301, Summer 2016 Exam 2 July 26, 2016

1. Fourier Series Calculations
Let 2,(t) be

-3 -1 1 3

(a) (6 points) What is an appropriate period, Tp, for this signal?

(b) (6 points) Using your Tp, set up the integral to find the Fourier series coefficients
of z,(¢), ax. You do not need to solve it, but you must have the correct integrand
and limits.

(c) (6 points) What would the Fourier series coeflicients of 25(4) be in terms of a;?
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2. Fourier Series and LTI Systems
Let 2(t) = 2e~93'¢ 4 175t 4 2637t

(a) (10 points) Find ay, the Fourier serics coefficients of z(t), using the period To = 4
Show all your steps.

(b) (8 points) Let H(w) be as shown below.

 H(w)
w 21‘ 2
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Find the Fourier series coefficients of y(t) = x(t) * h(t), by.
If you did not find ay, use a = sin(kmw/2)/(kn) and ag = 1/2 instead.
(c) (8 points) Give an expression for y(t).
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3. Continuous Time Fourier Transform
(a) (6 points) Find X;(w) given z,(t) = e~ ®u(t) using the analysis equation. Show all
your work.
(b) (6 points) Find X,(w) given x5(1) = ¢ . Use any method, but show your work.

" » Y - = < 4t) sin(t) - .
(c) (8 points) Give an expression for and plot X3(w) given 3(t) = == _};“?—‘— Use any
method, but show your work. Label key points on your plot.

(d) (8 points) Give an expression for and plot X,(w) given z4(f) = ﬂf_'?_“'l‘_(ﬂ Use any
method, but show your work. Label key ])Umt'-. on your plot.

2) Yle)= /Waue [eeotee

- t GUW)JZ{— - 6 ,_,J [et(b-t/d)]

0
y e*J C@f - é l 6")“’
b) = ¢) « &) !

_.-—-——'- .f ¥

)(z_(w) = K((‘J) + )(t("'"\}) = éf-/m G—Jw
é—ju « b +j W (2
(é-g'w)(e—jw) T 36+

ECE301, Summer 2016 Exam 2 Page 5 of 13



AL
&
| ] -
X(w\-— — [ | % —
; <t -4 4 @ = |
p“)(-,(w)
e
- ' Attt
- T 2 Lf w
) . 3
- 3
Las e, W -~
XJ(“) = ___\,_u*j; ¢
7 FA ’3(LJL3
| (wi>?

a() fxq(e)-t’*cz@:) = Xylw)= ) T
~ Xy (w)

ECE301, Summer 2016 Exam 2 Page 6 of 13



I. CTFT and LTI Systems

Given the system

x(t) y(t)

—— () ha(2) |

\ 4

sin(ot)

—— cos(2t) and hy(t) = L

where li(t) = =

(a) (6 points) IFind an equivalent system with the impulse response hs(t).

x(t) y(t)
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b) (6 points) Let x(t) = S5 _ | 2¥ cos(4kt). Find X (w).

¢) (6 points) Find an expression for and plot Y (w).

(h) (
(c) (
(d) (6 points) Find a simple expression for y(t).
() (

words, what kind of signal will pass through the system unchanged.
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4 points) What restriction could you place on z(t) so that y(t) = x(¢)? In other
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