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1. Find the inverse Z-transform of the following:

(a) 3z−3

(1− 1
4
z−1)2

, |z| < 1/4.

(b) sin(z).

(c) z7−2
1−z−7 , |z| > 1.

2. Find y[n] = h[n] ∗ x[n], using Z-transforms, where:

x[n] =

{
n n ≥ 0
0 n < 0

h[n] =

{
(−1)n n ≥ 0
0 n < 0

3. Consider the signal x [n] = {−3, 1,−2,
↓
0, 2,−1, 3} with DTFT X (ejω). The arrow denotes

the n = 0 location. The signal is zero outside. Compute the following quantities, without
explicitly computing X (ejω):

(a) X (ej0)

(b) Give the possible values for ∠X (ejω)

(c)
∫ π

−π
X (ejω) dω

(d) X (ejπ)

(e)
∫ π

−π
|X(ejω)|2dω

4. Two systems with impulse responses

h1[n] =
4

7
2n−1u[−n] +

11

7

(
1

4

)n−1

u[n− 1] h2[n] = δ[n]− 3n−1u[−n]

are connected in cascade. For each of the individual systems, as well as for the cascade,
determine whether it is causal and/or BIBO stable.

5. The input x[n] = 2n(u[n]− 3u[n− 1]) to an unknown LTI system produces the output y[n] =
(3n − 2n)u[n].

(a) Determine the unit-pulse (impulse) response {h[n]}∞n=−∞ of the system.
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(b) Is the solution unique? What if the system is known to be unstable? What if it is causal?

6. The correlation between x[n] and y[n] is defined as

RXY [n] =
∞∑

k=−∞
x∗[k]y[n + k].

Let the Fourier transform of RXY [n] be SXY (ejω). Show that,

SXY (ejω) = X∗(ejω)Y (ejω).

Further, show that SX(ejω) := SXX(ejω) = |X(ejω)|2.
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