ete-time linear (:‘z'utwimfzzrézn
1 statements 1s (are) t

I. Consider a disc
follown
(A) If the system 1s causal, then 1§ has memory.

it system with impulse re

(B) H’/’zf:z} is a right-sided sequence, then it is causal.
(C) A necessary and sufficient condition for the sys
su mm’i le.

(D) I Alnl=uln] (the unit-ste

(6%)

em (o be stable is

p function), then the system is invertible.

v

2. Consider a discrete-time signal x

¥[n].

(A I &fs:} non-periodic, then }Ei?% = A:[ZE:; must be non-periodic.

B x {n; is periodic, then its even part must be periodic.

(CYIf x{n]=cosan with =0, then the signal is periodic when «
JE;? 5 . .

(Y10 xfn]= } then the signal is non-periodic

(67%)

3. Consider the following three

exponential input e’ are specified as
y

A e’ S, gl &

Whi

(AYS
(1) %:, and Sy are

(©) 55,

(D) S5 1s dehnitely
%)

(6

-1} ~y
—y o/ S, e

ch of the following answers is correct?
S15, A;m Sy are definitely not LTI,
definitely not LTL

and Sy are definitely not LTL

not LT

4. Let x(7) be a signal with Nyquist rate ay. Which of the following signal

rate?
(A) x(r)cos(myf)
B) x(n)y+x(r-1
odx(n)
()

eli
(D) (1)

(6%)

is a ration

that A[n] b

Which of the following statements is (are) true?

al number of 2.

e continuous-time systems Sy, 8, and Sy whose responses to a complex

has the highest Nyquist
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5. Which of the following staten £(x} 1s(a n.; correct regarding to a second-order continuous-time

system described by the di i ential equation:
d’ ¥ . f 1) .
- iw— + 20w, + n,« ()= if )
dr’ u”f‘

where x(¢) denotes the input, ¥(r) the output, ¢ the damping ratio, and w, the undamped natural
frequency?

(A) According to the value of damping ratio, the impulse rc%poma: of the second-order system 1s
categorized into three cases: underdamped (0< ¢ <1), critically damped ({=1), and
overdamped (£ >1).

(B) The step response of the system exhibits both overshoot (i.e., the step response exceeds its
final value) and ringing (i.e., oscillatory behavior) in the overdamped case.

(C) The underdamped case gives step response the fastest response (1.e., the shortest rise time)
that is possible without overshoot and thus has the shortest settlil ing time in such case.

(D) The magnitude response [H(jw)| of the system has a peak at some §‘1‘<:q;wm,\, near w, in the
underdamped case. The less damping there is in the system, the sharper is the peak in [H(jw)|.

(6%)

6. Consider a second-order discrete-time causal LTI system described by the difference equation
- ‘

yn)=2rcos@fn—1]+r yn-2]=x{n] w i O<r<land0 =

(A) The frequency response for this system is H (e

corresponding impulse response is Aln]=r"-

(B) The impulse response has a damp =d oscillatory behavior and the step response exhibits
ringing and overshoot for any alue ot dother than zero or m

(C) The magnitude response lf-fu } [ the system has a pszd\ at some | um 2y € near 6 The
closer to 0 the value of r is in the system, the sharper is the peak in ff\t }

(D) If one wishes to use this system to boost the frequency component of an input signa E x[n] near
0. ?,M{, iig: (0.9, 0.257) 1s a better choice than (0.1, 0.25m) io; parameters (#, &) in this case.

{ (} % Q}

7. Determine which of the following statements is{are) true?
(A) The continuous-time signal x(¢) = u(r + 7o) — u(t — Tp) can undergo impulse-train sampling
without aliasing, pri‘wideai that the 53}}‘;;“%%}& period 7" < 27,
(B) The continuous-time signal x(t) with Fourier transform X(jw) = u(w + wo) — u(w — wo) can
szmie-go impulse-train sampling without aliasing, provided that the sampling period 7"< 1t/wy.
(C) The discrete-time signal x[n] = u[n + No] —u[n - No] can undergo sampling sequence
o
pln]= T“@;;g ~ kN1 sampling without aliasing, provided that the sampling period N < 2N

7 fa fa) Y

(D) The discrete-time signal x{n] with Fourier transform X }32‘}} = 1{ 02+ Q) ~ (2 - Qg), 0 < <

{

]
o™ - . M - W O doAa 0 . . I DU FS g I DN .
7,1 Q] <, can undergo sampling sequence pln}= ) &[n—4iN] sampling without aliasing,
; g 291 ] g g
km—a

provided that the sampling period N < n/ (3

(6%) o i
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8. For the fo HC\\

{A "ﬂzés S)S*ﬁ emisa z;:mzs;z% and stable system
(B) Thi

15 system can not be a causal and unstable system
(C) Its inverse system is a causal and stable system
(D) Its inverse system can not be a causal and stable system

f\{? / (‘}

o

9. The z-transform of a discrete-time signal x[n] is given by
oy 302" =162" 42243 ]
X(z) = , ROC: — <z
LS - % 2 K ~ i H
{}z —Z-z “

11
(A) xs*;;}:: ~3zj§§ﬂ ~1]+ {5; Jw*.‘{ﬁ;;rf M} ~ 2068 + 2]+ 38 + 3] + -

(B) x[n] =557n] - —

10. The bilateral Laplace transform of a continuous-time signal x(¢) 1s specified by,
. 544 . N
X(s)= : with ROC : -3 < Re(s) < -2
CEAY . 20 ‘3 VN
(s+2)(s"+065+13)
Which of following answers is (are) correct?

Ay x(f)==e Mu(ty-Ze™ cos(20u(t) + e sin(200u(r)
S = )75 0 ,

2 2 - 3 e
(B x(0)= —e " cos(20)u(1) + —e " sin(20)u(t)
D it
2 2 s : V 3
(©) x()=-—e"u(-1)+~e " cos(Qu(r) -~
’ 5 5 10
. 2 ;e . 3 S I .
(D) x(1)=—¢ cos(20u(—1)— 0 e sm20u(—-1)
) 5 . ' ‘
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11. Consider a linear time-invariant system with impulse response /i

+ 1) . Determine the
output y(1) of the system when the inputis x(£) =sin’r.
{(10%)

12. The Parseval’s relation states that the energy of a discrete-time signal can be determined by integrating thé

energy per unit {requency over a full 2 interval of distinet diserete-time frequencies. . Using Parseval’y
relation, evaluate the following integral

l\ e dw
P S+deosw

(10%)

13. Suppose that x[»] has a Fourier transform X(e"") that is zero for n/3 = [())] n. H x{a] is first
e
sampled by a sampling sequence pin] ( p[n] }M{%i ANTY with sampling period N (sampling
kom—co

ﬁ%qm:m:y Q= 2n/N) to obtained a mnmig d sequence x,{n] = x[n] p[n], and then filtered by a
discret 3»timc ideal lowpass filter H(™) with cutoff frequency Qy
ce x,{n], '

seque

(a) give the maximum value Qf N such that X, {c' )= X(e"7), and under such N
(b)

{

(c)

and gain N to obtain a output

i LW
e;it:z”% ve a formula for X {ff Y in terms of X%\a‘ h,
¢) derive a formula which expresses x,{n] in terms of samples of x[n] in this case

14. Determine the continuous-time signal corresponding to the following unilateral Laplace
transform,

"

Y{ﬁ = 5 é-m; (-
ds™ s
(10%)






