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Problem 1: (20%)

Consider the parallel form LTI system depicted below.
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System 1 is defined by the difference equation v[n] = x[n]− x[n− 6]

System 2 is defined by the system function H2(z) = z−2 +
1
3
z−3 + z−6.

(a) Determine the system function H1(z) associated with System 1 and plot the zeros of H1(z).

H1(z) =

Re   z

Im   z{  }

{  }

(b) Determine the impulse response of the overall parallel form system. That is, find h[n] such
that y[n] = x[n] ∗ h[n].

h[n] =



Problem 2: (20%)

Let x(t) = −u(t) + u(t− 3).

(a) Sketch d
dtx(t). Carefully label your plot.

t

(b) Sketch x(−3− t). Carefully label your plot.

t

(c) If x(t) ∗ x(t− 2) ∗ δ(t− T ) = x(t− 4) ∗ x(t− 7), determine the numerical value of T .

T =



Problem 3: (20%)

Consider the LTI System whose output is y(t) = x(t) ∗ h(t), where h(t) = u(t)

and x(t) is given by
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(a) Determine y(0), the value of y(t) at t = 0.

y(0) =

(b) You should be able to see that y(t) = 0 in two regions: T1 ≤ t ≤ T2 and T3 ≤ t ≤ T4.
Determine T1, T2, T3, and T4. Explain carefully to receive full credit.

T1 = , T2 = , T3 = , T4 =

(c) Is this system stable? yes or no (Circle one)



Problem 4: (20%)

Let h(t) = δ(t + 4) + 3δ(t) + δ(t− 4).

(a) Find H(jω).

H(jω) =

(b) Let y(t) = h(t− 5). Find the phase of Y (jω), the Fourier transform of y(t).

6 Y (jω) =

(c) If x(t) =
sin 80πt

πt
+

sin 40πt

πt
, plot X(jω). Carefully label your plot.

ω



Problem 5: (20%)

Assume that x(t) is the periodic function given by

x(t) =
∞∑

k=−∞
δ(t− 45k) =

∞∑

k=−∞

1
45

ejω0kt.

(a) Determine the value of the fundamental frequency ω0.

ω0 =

(b) Suppose that x(t) is the input to an LTI system with the frequency response illustrated below.

H(jω) =
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Give an equation for the output of the system, y(t), that is valid for −∞ < t < ∞. Your
answer should be expressed in terms of only real quantities. (Hint: Plot the spectrum of x(t)
on the plot of the frequency response.)

y(t) =












