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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) Plot the graph of the signal represented in terms of unit step and unit ramp signals as

(@Pt)
x(t)=u(-t+2) + u(t+2) + r(-t-4)
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b) In Figure below, express signals x,(t) in terms of signal x(t) and its time-shifted, time-scaled, or
time- reversed versions. (5 Points)
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2. a) A continuous-time system is given by  y(¢) = 2(.\'(! —k))? 8(k)
k=—x
Say with justification whether the system is Memoryless, Causal, Linear, Time-invariant, Stable (5 Pt.)
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b) A continuous-time LTI system has impulse response A(7) = ¢ '+ &(1)if =1 <t<2 and h(t) = 0 for all other t.
Find its output if the input signal x(t) =2 if 0<t<3 and is 0 for all other t. (7Pt.)
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3. a) Find the Fourier-series representation of the signal shown in Figure below, Plot the magnitude and
phase spectrum. (7 Pt.)

1

£ 5 A1k F71%

g7 -2 1 2 4 6 8 1

?gr’\uk 'f': é 3 wWe - 735

00 yon S 4
xthl= Z Cw e 7
>~ %
+ . i
SR -4 +
= X
Cus \/T y ] e M
1) ete-|
Xl“:t( I Nek &y

sokey, (e dad

wh _"V.ﬂ/‘l (" p 3 .
o L (tryle = T P
Cu- . [ i € h—J\e 4 l((%u/ e o
- $

Cu- 3 (oon® _c¢ FTn
& LA L e R
Q‘\n

Con S

xidl= .S+

Lwe  SPeciyne

$ & i

4 \ & L 4 v >v\
. | w KR B A
t ) * 3 [4
1 o
= 3
by o



b) Find the Fourier transform of the signal ' (6 Pt.)
x(1) = (%[le )% cos(2r) e ulr)
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4.2a) Solve y[n+2]-2y[n+1]+2y[n]=x[n]; with y|-1]=1, y[-2]=0,and x[n]=u[n]. 8 Pt
d oty Forwm 19

WewWT =4 \\T_V\-\PS —~ 2N \-_V\'-}’} = X C"\"}l

M 171 - )Iz'“{\zl—r \-_\ x 2 [2”‘1(;1*{‘1: £ .
2-\
Z27-%2 x>
\//‘——]Y('tl—:. ;21-%%*3
> —
2 (2-1)
)
S 2% _q2a L .
3 e o
(Z-4) (23"—9-2\-3-) (B 2>w=-22%)
Mgk E. & 7 (34
2-\ 2 3 2a)

wowye T ialda] cos (T‘/\»\J] w Ing



b) Solve the following differential equation: (8 Pt.)
Q +4ﬂ +4y(1) =£+ x(1) »0)=2, ).,(0) =1 and x(t)=e'u(t)
dt” dt dt
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5. A system has impulse response
=
h(r)=2(5)" 5(t—n)
n=0

use convolution to find the output y(t) for an input  x(1) = u(t + ) —u(t — ;) sketch y(t)

Since  Slt-m) & x il = x (£-w)
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