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— ~ (10 points) Given the following sub-system impulse response and input x[r].
Obtain the output y[n].
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— ~ (15 points) The frequency spectrum of a signal x(f) is shown below. Answer the following questions:

AX(jo)

-
w0 w o

(—) - (5 points) Let the sampling frequency @, = 4W . Plot the frequency spectrum of x,(f) , where

x,(N=x(0) 3 6(t~nT)).

Nn=--c0

(=) (5 points) Following (a), plot the frequency spectrum of x[n].

(=) (5 points) Let the sampling frequency w, = %W . Plot the frequency spectrum of x[n].

2
=~ (10 points) Find the Laplace transform of x(7) = % (e Du(t —2)).

z! 0.5z
P9 ~ (15 pts) Let  X(z2) = — and Y(z)=
(13 pts) (2) 1-2.5z7 + 272 2) 1-2z7"+0.75z72
(—) (3 pts) Find the region of convergence so that X(z) is stable. Also, find the corresponding time
domain sequence x[n].

- Answer the following questions:

(=) (3 pts) Find the region of convergence so thatY (z) is causal. Also, find the corresponding time
domain sequence y[n]. '

(=) (9 pts) Let X(z) be the input and Y (z) be the output. X (z) has the same condition in (a) and Y(z) has
the same condition in (b), find the system transfer function & (2) . Is H(z) stable? Is H(z) casual?
Explain your answer.

F1 > (5 pts) A continuous-time linear system S with input x(#) and output y(f) yields the following input-output
pairs:

x(t)=e’” —E 5 y(r) = e’

x(t) — e—j21 S y(t) — e—j3!

(—)(2 pts) Is this system linear time-invariant? Just simply answer yes or no.
(=) (3 pts) The corresponding output of the system when input = cos(2(z-0.5)) is

7% ~ (15 pts) Find the Fourier series representation of the outputs for each of the following cases:

(—) (5 pts) The input signal x(f) = sin(4mnz) + cos(6mr+m/4) is inputted to a causal continuous-time linear

. d
time-invariant system whose input x(f) and output )(f) are related by P y(@)+4y(t) =x(1).
(=) (5 pts) The input signal x[rn] = sin(—zﬂn) is inputted to a causal discrete-time linear time-invariant

system whose input x[r] and output y[n] are related by y[n]- % yln]l=x[n].
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(=) (5 pts) The input signal x[n]= Zé‘ [n—4k] is inputted to a discrete-time linear time-invariant system

k=-00

1, 0Sn$2
with impulse response A[n]={-1, -2<n<-1.

0, otherwise

£~ (I5Spts) Let p, (1) = 25(1 —nT’) where Xf) is the unit impulse (or Dirac delta) function, 7> 0 is a
sin(zt) /(nt), t+0

constant, and x(¢) =sinc L cos 2 with sinb(t)z
T) \2T | 1, t=0

(—) (6 pts) Find the Fourier transform (spectrum), X(w), of x(f) and plot it.

(=) (5 pts) Find the spectrum, Xp(w), of x,(f) = xf(t)pz(t). Is it possible to recover x(¢) from xp(1)? Why?

(=) (4 pts) If py(2) is passed through a continuous-time linear time-invariant filter whose impulse
response is A(f) = x(t), find the spectrum ¥(@) of the output y(#) of the filter.

J\ ~ (5 pts) The straight-line approximation of the Bode magnitude plot of a causal and stable continuous-time

LTI system S is shown below. Specify the frequenjcy response Hi(jo) of a system that is the inverse of S.
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71, ~ (10 pts) Consider the following three frequency re;Sponses Hy(€?), Hy(¢®), and H3(e’®) for causal and stable
third-order linear time-invariant systems: ;

Hey=— 1 .
(I-3e™)1-1le YA-ge )
}{2(ejw):: _ 1 i _ >
(1+5e ) (1= L)1 ~Te )
H,y (") = ‘

(A-ge)1-3e™ +5e >y
We want to determine which system(s) has(have) oscillatory step-response(s). The following are 7 possible
answers: (A) only Hi(¢'®), (B) only Ha(¢/®), (C) only Hi(e'®), (D) only H,(¢'*) and H(¢/), (E) only Hy(¢')

and Hx(¢'“),(F) only Hy(¢/®) and Hy(¢'*),(4) all of them. Which one of the above 7 is the correct answer?
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