1. Consider a LTI system with input x[#] and an impulse response

H[n]= {(0-5) n= 0,1,?
0 otherwise

a) (3 points) Find H(z).

b) (3 points) Find the unit step response (i.e., when x[n]=u[n])

¢) (2 points) What is the region of convergence?

d) (2 points) Where are the poles located? (Tell me how many and their values)
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2. An aperiodic signal x(¢) is sampled between 0< ¢ <5 seconds. Samples are taken
every 20 milliseconds to construct an N-point DFT.

a) (3 points) What is the sample frequency in Hz?
b) (3 points) The DFT harmonic C[4] corresponds to what frequency in Hz?

¢) (4 points) You want to zero-pad this signal so the number of samples is an integer
power of two. What is the minimum number of zeros that you would add to the
sample sequence?

Q) SoHZ
b) S
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Suppose h[n]=36[n]-&[n—1]. Find y[n] via convolution for n=0, 1, 2, 3, 4, 5.

MEDT:3, Wtl=-1 hi{ed=e ¥ e#o, |
‘3{,0]: h[oJk[oJ+ h[ljxf—lj =
= e+ (-1 = - |
(}[‘] :_MLO]X&]-F H:t]écio] = 0O
4= b GGl WOJEET =
7~ gl xis] ¢hp12B] = -3
‘3 -2 &
¢z bLoT2& T+ w0 253 =
LN L:E:Z;r&j = o
na[s] : b[b]oﬂcﬂfj + ’




4. ALTI system with input x[»] and output response y[n] is described by the
difference equation

yln]+2y[n-2]=x[n)
(a) (3 points) Find H(z)
(b) (4 points) Find the impulse response. (Give values for all 7.)

(c) (3 points) Does this system have a DTFT? (You must justify your answer to get
any points on this portion of the problem.)
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5. Let x(w)={°°s(‘°) ol < /2

0 otherwise
(a) (6 points) Find x(r)

(b) (4 points) Find X(w) for x(z+3).

Yy
&) xlL) = fz"T’u S x(w)e™ A

—o®o
TT/& Ju)t
z‘TS aw £ dw

-T2

Svpme Hee twf’&ﬁwo@ -l"a.g-QzA
f@ejwt(ﬁint& + 3tmw>
z -7,

@”'7 a3 )

W =Tz

| -t* Kt
'(,L_’ (Lﬁlf‘t
M) 1—¢*



(a) (4 points) Find H(6).

(b) (2 points) Assuming the sample frequency is 1.0 KHz, what frequency (in Hz)
corresponds to 6=7/47

(c) (4 points) Does this system have a DTFT? (You must justify your answer to
receive credit for this part)
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