Consider the linear time-invariant system that has the discrete-time impulse response

sho»;/n below. (Assume h[n|=0 for |n|>9).
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Suppose you have determined in part a) that

b)
H(Q) = 2 + 4sin(2Q) + 2cos{(6Q2).
Find the output y[n] corresponding to the input

x{nj =4+ SCos(gn).
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Consider the LTI system with impulse response

hin] = (h!"!
and input x[n] depicted below:
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a) Find the Fourier coefficients of x|n].
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b) Find the transfer function H(£2) of the system.
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c) Find the Fourier coefficients of the system output y[n].
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d) Draw a graph of the system output y[n] versus n.
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Consider the LTI DT system with impulse response A[n] = e—|"| . The input to the system

x[n] is shown below.
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a) Find the transfer function H{(w) of the system.
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b) Find the Fourier coefficients a; of x[n].
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c) Find the Fourier coefficients b, of the system output.
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d) Find a time-domain description (graph or formula) of the output y[n].
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Consider the DT signals x[n] and h{n] shown below.
Let y[n] = x[n] * h{n}.
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a) Find y[n] by using time-domain methods exclusively.
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b) Find y[n] by using frequency-domain methods exclusively.
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Find the Laplace transform of each of the following signals. In each case, identify the
region of convergence.

a) x(t) = e'u(—t)
et wﬁ“ | (1-3)t (lw-S)T)e;
Ko = Sﬁ@ u-rle i :MLQ T )
)2\ oL - Y{* e {1820 Gy Q e § < \
| | {
Cors Aol - 25

sint || <7
|t| >T
'i

A ) \ g
- ’L(J/“) +te ) )
= Z,.)’ ) L O...(.‘g T
. - *WS.) «-(D“’('S)T (J+§")T)
- (W(& " )+ (e ‘
g AS\‘ J‘T \ ( sV @ST))
> 6
' TN o _lﬂ))
e = )( y 8 ‘)«es
) (" J
— 3T ST
e — e
- 1
[



) x(t)= Y (-D"8(-n)

n=0
{;’g ..... ' \‘k ‘
X(s/ = S 5. (,'“““%)W(X("‘NM Jo it M
- w WYY

L%

Sovowpe ot
L0

v
Al
&

P

3

Z

X
! N

¥
Ng
|
®,
“
<




Consider the LTI system governed by the differential equation
Yy +y=X -2X +x
and initial conditions

y(0) =y(0) =0

(i.e. assume the system is initially at rest). Let the input function be

x(t) = tu(t).
a) Find the transfer function H(s) of the system.
SR
Heg- e
S

b) Find the Laplace transform X(s) of the input x(t).



¢) Find the Laplace transform Y(s) of the output y(t).

d)  Find y(1).
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Using partial fraction expansion techniques, find the impulse response of the LTI
system governed by the differential equation

v 14y L7y 16y 42y = 3% + 6x + 4x.

(Hint: s*+4s71752465+2 = (s+1)2(s2425+2))
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Consider the causal LTI system governed by the differential equation

y+2y+y=xtx.

a) Find the transfer function H(s) of the system.
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b) Determine whether the system is BIBO stable.
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c) Using partial fraction expansion, find the impulse response A(f) of the system.
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Using partial fraction expansion, find the impulse response of the causal LTI system
described by the differential equation

y® 1y = x.
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Let x(t) be the CT signal shown. Let X(s) be the Laplace transform of x(t).
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a) Find X(s). (Be sure to identify the ROC.)
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