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card.
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you finish the test.

» All questions are equally weighted in grading,
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PROBLEM # 1

Consider the following discrete-time sinusoidal signal:

x{(#) =2cos (ll—ﬂn + EJ
3 4
Specify whether x(n) is periodic or not and if so, determine its pertod.
(a) Periodic with period equal to 12
(b) Periodic with period equal to 6
(c) Periodic with period equal to 3
(d) Periodic with period equal to 4
(e) x(n) is non-periodic
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PROBLEM # 2

Consider again the discrete-time sinusoidal signal, x(n), as in Problem # 1. Let x(n) be
present at the input of an LTI discrete-time system with impulse response given by:

hin)= (éj u(n)
Determine the steady-state output, ys(n), of the system.
(@) y, (1) = (2//3)cos|(1 17/ 3)n + x/ 12]
(b) y,(n) = 4/3)cos|(1 1/ 3+ 77/ 12]
(©) y.(n) ( /w/_)cos[ (117/3)n+ 37/4]
(d) y,(n) = (4/\J3)cos[(1 1/3)n + 57/12]
(@) y,(m)=(1/3)cosl( 1z/3)n + 11/ 12]

PROBLEM #3

Consider the following linear and time-varying discrete-time system:

y(n)=T[x(n)]=a" x(n)
Let the system input, x(n), be given by

x(n)y=>5" u(n)
Determine the output, y(n), of the system.

(@) y(n)=(a/b) u(n) (b) y(n) ={(ab)"u(n)
(c) y(n)=(b/a) u(n) (d) y(n)=(a)"u(n)
(e) y(n)=(b)"u(n)

PROBLEM #4

Consider again Problem # 3. Determine first the impulse response, h(n), of the considered
system. Then, perform the convolution of the system input x(n)=b"u(n) with h(n). Obtain
the result of this convolution; i.e., y.(n)=x(n)+h(n).

(@) y, (n)=b"u(n) (B)y.(m)=a"u(n)
() y.(n) = (ab)" u(n) (d) y.(n)=(a/b) u(n)
(e) y.(n)=(b/a) u(n)
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PROBLEM # §
Consider the following transfer function, H(s), of a causal and stable analog system:
s—1
H(s)=
(s +2)s +5)

Use the method of impulse invariance; i.e., h(n)=h(t) at t=n, and determine the transfer
function, H(z), of the causal and stable discrete-time system. Use @ = e?and b=¢,

@HE= = CLER e

@A=L @HE -
_Z’+(2a+b)z

(e) H(z)= G —a)G—b)

PROBLEM # 6

Determine the Z-transform, X(z), of the sequence x(n), as given below, and specify the
region of convergence of X(z).

x(my=au(n-1)+b"u(n-2)

@x)== 22 g

b xw-22o02e )
©x@-Z2 ),

(D x@= zz(: i(f)zz]:)a L
@x@)=Z 0D s+ )
PROBLEM # 7

Consider the following sequence:
x(m)=a""u(n~-1)
Let x(n) be present at the input of an LTI discrete-time system with impulse response
given by:
h(n)=a" u(n)
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Determine the output, y(n), of the system. You may use the convolution or Z-transform
method, whichever is easier for you.

(@) y(n)=(n+Da""u(n-1) ®) y(n)=(n+Da"™u(n-1)
(c) y(n) =na""u(n-1) (@) y(m)=na""u(n-10

(e) y(n)=(n—Da""u(n—1)

PROBLEM # 8

Consider a discrete-time LTI system with impulse response, h(n), given by:
h(ny=(a" +b")u(n)

Determine the condition under which the system is stable.

(e)|a]<lor |p<1

PROBLEM # 9

Consider the block diagram shown in the figure below and representing an LTI analog
system. Determine the system differential equation.

ft)
L 3
()dg(” Le)- LA (”)+12f(r) (b)ﬁwg(r)::zi@wf(t)

() %2V g(‘) 4g(1) = 8"’;( vi20) (@)%Y dg(’) Le)= 2"f 204310
(e)%—{g(n 10,

> f()
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PROBLEM # 10
Consider again the block diagram in Problem # 9. Obtain the system transfer function,

H(s), and tell if the system is or is not stable. Note that H(s) can be obtained directly from
the block diagram without using the system differential equation.

(a) H(s )_ﬁ unstable (b) H(s) = (25 3. stable
(1/2)s+1/3 _ 8s+12
(c)H{(s)= —( 5 stable (d)H (s)————-(S s unstable

8s+12

; unstable

H(s)=
(e)()(



