ECE301, Summer 2016 Exam 1 June 29, 2016

1. Use the system equation to show the following properties. Show all of your work when
proving/disproving properties.

[n]— 0 n<?2
Y= gmal >0

(a) (5 points) Linearity
(b) (5 points) Time invariance

d) (5 points) Causality

)
)
(c) (5 points) Memory
(d)
(e) (5 points) BIBO stability
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2. Use the system equation to show the following properties. Show all of your work when
proving /disproving properties.

y(t) = tan(z(t + 1))
a

(
(b
(

5 points) Linearity
5 points) Time invariance
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) (5 points) BIBO stability
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3. Use the following system equation to answer the questions below.

y(t) =/_ @+ 1) — alr — D)dr

(a) (8 points) Calculate the impulse response, h(t).

(b) (3 points) Plot h(t).
If you were not able to find h(t), use h(t) = e 2u(t) for the rest of the question.
Do not give two answers! Only use if you do not have an answer to part a.

(c) (3 points) Is the system causal? Show all of your work.
(d) (3 points) Is the system BIBO stable? Show all of your work.

et 0<t<?2

(e) (8 points) Calculate y(t) = z(t) * h(t) for z(t) = {0 lse
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The signals z; [n] and z,[n] pass through a discrete LTI system, giving the outputs y:[n]

and yo[n).
x,[n] y4In]
2 3F
2
1 *
]
0 s - & % L 0k 2
0 2 4 0 2 4
x,[n] y,In]
0 P & & 0% l = 3
.05+ - 8 -1 L &
1 ® > 2 L
0 2 4 0 2 4

(a) (7 points) Calculate and plot the impulse response, h[n], of this system.

(b) (5 points) Is this system causal? Show all of your work.

If you did not find hin], use h|n] = yi[n] for the rest of this question. Do not give
two answers! Only use if you do not have an answer to part a.

(c) (5 points) Is this system BIBO stable? Show all of your work.
(d) (8 points) Calculate and plot the output if the input is z[n] = n(u[n] — u[n — 4]).
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3. Use the following system equation to answer the questions below.

)= [ Galr+1)=a(r-2)dr

(a) (8 points) Calculate the impulse response, h(t).
(b) (3 points) Plot h(t).

If you were not able to find h(t), use h(t) = e~*u(t) for the rest of the question.
Do not give two answers! Only use if you do not have an answer to part a.

(c) (3 points) Is the system causal? Show all of your work.

(d) (3 points) Is the system BIBO stable? Show all of your work.

~t

(e) (8 points) Calculate y(t) = z(t) * h(t) for z(t) = {e 0<t<?2
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The signals z;[n] and xs[n] pass through a discrete LTI system, giving the outputs y; [n]

and ys[n].
x,[n] y4n]
2 3
2
1 ®
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a) (7 points) Calculate and plot the impulse response, h[n], of this system.

(
(b) (5 points) Is this system causal? Show all of your work.

If you did not find h[n], use h[n] = yi[n] for the rest of this question. Do not give
two answers! Only use if you do not have an answer to part a.

(c) (5 points) Is this system BIBO stable? Show all of your work.
(d) (8 points) Calculate and plot the output if the input is z[n] = n(u[n] — u[n — 4]).
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