Problem 1 (15 points)

Given the signal
x(¢)=0.5cos(27x10t + 7w/ 2) + Im{ej(2”1°’+”/3)}

Write x(t) in the form of Asin(wt + ¢).
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Problem 2 (15 points)

Consider the signal
x(t) = cos(2710t + 7/ 5) + 3 cos(2mw45¢)sin(2710¢)

22) Compute the fundamental frequency in Hertz.

2b) Calculate and plot the two sided spectrum of x(t). ‘
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Problem 3 (15 points)

Calculate the Fourier series decomposition of the periodic signal (with period Tg)
x@t)=e 0<t<T]
Plot the magnitude and phase spectrum (only for k=0, k = £1). Show all your work.
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Problem 4 (20 points) M (l»vq—““"ﬁ
A periodic signal x(t) with gf/ﬁd 50 Hz has the following magnitude spectrum

1 k=0
k +1,+2
=51
0 otherwise

Now you still do not know the phase spectrum. Knowing that x(t) is a real signal, choose
a non-zero phase spectrum and write a simplified equation for x(t). Justify your choice.
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Problem 5 (20 points)
Given the signal
x(t)= cos(0.1xnt)[u(t+5)-u(t-5)]

5a) Plot x(t) in the time domain

5b) Evaluate its Fourier transform

5c¢) Plot the signal y(t)=cos(0.1nt)[u(-t-5)+u(t-5)] in the time domain
5d) Determine the Fourier transform of y(t)
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Problem 6 (15 points)

Consider the signal x(z) = 2sin(2780¢) .

The signal x(t) is supposed to be sampled according to the Shannon Nyquist theorem.
The A/D converter has the following sampling frequencies available: 80, 150, 200Hz.

6a) Choose the appropriate sampling frequency and write an equation for x[n]. Sketch the
magnitude spectrum of the discrete time signal, and label appropriately the digital
frequency axis.

6b). Write an equation for the discrete time signal x[n] when the sampling frequency is
fs =80 Hz. Plot both x[n] and the corresponding spectrum.

R6
6c}2tate the frequency of the reconstructed version of x[n], X(¢), when you use the
ideal D/A converter. Justify your answer.
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