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Students who did not take the midterm exam they have to answer all five questions. But for

students who took the midterm, the fifth question will be bonus if they answer it.

1. a) Define x(t) = t(u(-t-1) — u(-t + 1)), where u(t) is the unit step function. Plot x(t).
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(3 Points)

n Fig. 1, express signals xg(t) in terms of signal x(t) and its time-shifted, time-scaled, or time-

reversed versions. (4 Points)
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¢) The Fourier transform of the triangular pulse x(t) in Fig. 1 is expressed as

X(w)= 1, (e” - jwe™ -1)
i
Use this information, and Fourier properties, to find the Fourier transform of the signal )@S(t) shown in
Fig. 1 (3 Points)
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2. a) Find and sketch y(t) =x;(t) * x»(t) for the function illustrated in Fig. 2-a (5 Points)
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b) For the circuit shown in Fig. 2-b, let v.(0) =1 volts, ir.(0) = 2 amperes, x(t)= u(t). Find y(t). (6 Points)
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¢) For the discrete -time signal shown in Fig. 2-c, sketch x[2-n] + x[3n-4]
( 4 Points)




3. a) Determine x(t) where (4 Points)
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b) Consider the two related signals shown in Fig. 3. Use linearity, time-shifting, and integration
properties, to find X(w) and Y(W) (6 Points)
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4. a) Find the unit impulse response of the system described by the following equation :

yln+21+2y[n + 1]+ y[n]=2x[n+ 2] - x[n +1] (5 Points)
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b) Obtain the z transform of the curve shown in Fig. 4-b Assume T=1 sec. (4 Points)
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¢) Find the Fourier-series representation of the signal shown in Fig. 4-c, Plot the magnitude and phase
spectrum. (6 Points) A
/\ 1 /\
3 -1 0 1 2 rard

W )@ '73- Fig. 4-c
Cu = \/1, { X\l < At = %/F J x (A cosu wod o f

i 0

X‘ \-,(\ \ { VRN F\,‘V\(\"\cv\

Tald we22T =% CG=0
T

l
Cwn 2 g’/9 f (i- 4 COS&%T ¢ d4
Q




xizl= e L
(Z-u> 2¢ (2~ z-t 27
~> \ - =
X(2 = Z _ :?;E_/ & Z }+Q~Z
(-2 \-2
;_\\ 2*} N k“( k:((}?}("
\|-—2“"L ) Z - k<o
‘ S B S VP PRy g
A\ \ . z ’
3 [%*\ \& G < 6
=\ v N k I’(:Q‘
50730 0 ay
T R
j [2 1 { b [c 4 (
o - b t0tui =0
N R LR Wi\»
=2\~ 020 .
kl‘gr\‘)(g

J-l -3 totus K3

T =d 0 kEWUE] |
f~2 k= 45 ér""\




5. a) Obtain the inverse z transform of X
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b) Find the transfer function of the system B
if hy[n] = [n-1]u[n] x(n 14(n) > ¥
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