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1)

[25 pts.] Answer the following signal questions

a) (5 pts.) Plot the odd part of the signal x[n] shown

b) (5 pts.) Let the signals be
x[n] = 2cos[5n], y[n] =sin(3nn) +1, z[n] = x[n] + 2y[n]
What are the fundamental period these signals, if they are periodic?

c) (5 pts.) Given
x[n] =4r[n+ 2] — 4r[n] — 4u[n — 2] —4r[n — 4] + 4r[n — 5]
Find and sketch y[n] = x[2n — 4]

d) (10 pts) Ideal low pass filter’s, with cutoff frequency of 1 kHz, output is sampled at 1.5
kHz. Plot magnitude frequency spectrum of the sampler output if the filter input is given
by
i) x1(t) = 2 cos(10007t)

ii) x1(t) = 2 cos(40007t)



2)

[25 pts.] In a round theater where the orchestra is in the middle of two concentric circles and
the walls on one half side are at a radial distances of 15 m (corresponding to the inner circle),
and 30 m (corresponding to the outer circle) on the other side from the orchestra. The speed of
sound is 350 m/s. Assume that the recorded signal is the sum of the original signal y[n], and
attenuated by 0.95e %0032 (d distance wave travels) echo signals from the two walls. Use the
handle.mat Matlab file for the sampling time and raw sound data to illustrate your work.

a) (5 pts.) Let the input of the system be the sound generated by the orchestra and the output
be the total sound recorded at the center of the theater. Find a representation of this
system as an impulse response h[n].

b) (10 pts.) Analyze the linearity, time-invariance, BIBO stability and causality of the system.

c) (10 pts.) Find its step response using the convolution sum,



3) [25 pts.] Find the Fourier series representation of x(t) with the first period signal
x,(t) =4u(t+1) —5u(t—3)+u(t—4)
Show the magnitude line spectrum.



4) (25 pts) Using the Fourier transform pair
FT sin QT

u(t+T)—u(t—-T) & 2T T
And FT properties, compute the Fourier transforms of
a) xqt)=—ult+3)+2ut+1)—u(t—-1)
b) x,(t) =ut —4) —u2t+4)
c) x3(t) =sin(w,yt)/t

Tahle 5.1 Basic properties of the Fourier transform
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5) (25 pts.) DT LTI system with subsystems’ impulse responses
hi[n] = 26[n], hy[n] = 0.2"u[n —2], hz[n] = (=0.5)"u[n]
What is the step response?



