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eI f rect(g)

h(f)
Use the space below for your intermediate work and show your final answer on the provided

graphs. Show all phase values in the range of [—m, 7] only.
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1. (3 Points) Sketch the magnitude and phase of the following signal, for —2 < f < 2:

ol

Phase of h(f)




2. (3 Points) Find the analytical answer to the following DT convolution and show the result
on the graph provided. Indicate the values of n and y[n| clearly on the graph

y[n] = rect[n] * combyo[2n]
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3. The input-output relationship of a CT system is given: (z(t):Input, y(¢): Output)

e a)(2 Points) Is this system “time invariant”? Why?
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e b)(2 Points) Is this system “stable”? Why?
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c)(2 Points) Is this system “invertible”? Why?
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4. (3 Points) Consider the following cascade connection of two LTI systems, where the impulse

response of each sub-system is given:

z[n] System 1 System 2 ylnl
(ha[n])

(ha[n]) j L"J

hiln] = " uln] ha[n] = sin(8n)

What is the response of the system to z[n] = d[n| — ad[n — 1]?
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5. The block diagram of a CT-LTT system is given below, where d/dt represents a differentiation
module.

a(t) y()

—= 4/t x1/2 ()
ﬁ»/ (~1/2) d/dt

e a)(2 Points) What is the differential equation corresponding to this systems?

Y(E) = %m'(é)—}zf Yy'(¢)
= Y+ 29 (8) = 2 '(k)

b) (3 Points) What is the impulse response of the system?
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6. (5 Points) Use the properties of CTFS and the formula given below:

t 1 t
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to find the CTFS representation of:

2(£) = 5tri(t — 1) — tri(t + 1)] * %comb(i) Ty =14

Try to simplify your answer as much as possible.
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