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Problem 1 (9 points, 3 each)

Are these functions periodic? If so, what is the period?
a sint+sin2t YES, with period T = 2n.
b. sin5t+cos(7t+w/4) YES, with period T = 2n.
C. sin5t + cos 7t NO. The ratio of the periodsis not arational number.

Problem 2 (15 points, 3 each)

Spring 1999

Determine whether each is a power signal, energy signal, or neither. Also calculate the power or energy for each.

a sin(t)-cos(t) =0.5sin 2t is periodic with period T, = n. Thisisa POWER signal.

. 1 1 . 2
P, = l'rfl?ﬁ) sin( t) cos(t) "t

To
1.

To

1 2 1" 1 1
-sin(2-t)) =— 1-cos(4t)dt=—7==.
2 81mJg 8T 8

0

oo
b. Z /7<t3'n> is periodic with period T = 3. ThisisaPOWER signal.
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C. Z ¢(t- n)-sin(7rt) =0. Thisisan ENERGY signal with E,, = 0.
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Thisisan ENERGY signal.
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Problem 2 cont’d.

e (t)* n(tl/2)

Thisisan ENERGY signal.
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Problem 3 (10 points)
oo

y(H) = et u(t) * Z Xt—n)
n=0

Find the value of y(0), y(1), y(2), and y().
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Problem 4 (13 points, 3/6/4)

x(1) = sin2(t) —|hy(D=eu(®) = y(1)

a. Find the Fourier series expansion of x(t).
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a =0 for al other k.

b. Find the Fourier series expansion of y(t).
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Recall for LTI system with input of forma eli«t | the output is the product of the input and H(« ), where
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Thus, for the expansion of y(t) = Z b k-ej'k'z't , the coefficients of expansion are

k=- o
b= Hw) g, where « = kwy:
1
b = =
072
b= =173 - L g
4 1.2 2
p_1=_t1t2 :,i.(1+2j)
4 1+22 20

by =0 for al other k.



EE120: Signals & Systems

Problem 4 cont’d.

c. Sketch the 2-sided amplitude and phase spectrum of x(t) and y(t). Label salient features.

x(t) Amplitude
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X(t) Phase
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y(t) Amplitude
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