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2sindsinB = —cos{A4d+B)+cos(4-5B)
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Question 1 [20pis]:

a) Given a signal g{t} shown in the following figure, express it in terms of singularity signals?
And plot g(-2t+6)7[5pts]
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b) Evaluate the following integral: i~ " (3t2 + 755 (t — 2)dt. [5pts]
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¢) Ifx(t) = 4sin ( ) + cos(— £~ —) Is x(t) periodic? If so, find its fundamental period? What are its
harmonics? [5pts]
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d) Isx(t) in part ¢} above energy or power signal? If it is energy find its energy, if it is power find its
average power? [5pts] :
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Question 2 [20 ptsi:

a) Find impulse response of a system described by the following differential equation: {10pts]

dPy(t)  diy(t) _dy(t) dx(t)
dJ::S iz g < \dt +x(0)
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b} "Let H beaconitinuous-time linear and timelinvariant (LTI} system, such that the system S
response toa pulse input p(t) = u(t) — u(t — 1) is H{p[t}} ¥o(t). Both signals are depicted in

the following figures.

Given only the information above, we want to calculate the system’s response to the input signal
x(t) depicted in the figure above. Let’s break down this problem into two parts:

i) Note that x(t} can be written as a sum of scaled and time-shifted of signal p(t). In particular,
x(t) = ap(t) + bp(t — t,)
find adequate values for a, b and to”f‘ [3pts]
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if) Use what you know about the system and the result of part (a) to plot the system’s response
{output]} to input signal x(t). [7pts]

Question 3 [20pts]:

a} For atime domain signal x(t) and its Fourier transforrn X{w), drive,gnd sta;e
i) The time-scaling property [2pts] { o] z; f” )i(é{)‘igﬁ‘ jj =t 3 iz Cf ¥
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ii) Shift property, where the shift is in the frequency domain [2pts] & % 2
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iii) Using the shift theorem, derive the modulation theorem, which gives the Fourier transform
of x{t)cos(wot) where wy is a constant. [2pts]
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b} Suppose x(t] is periodic signal with period Ty and is specified in the interval 0 < ¢t <

-* as shown
in the figure below.
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i) If Fourier series of this signal has only odd harmonics and x({t) is.even, sketch x(t) in the
period —T, < t < Ty? [3pts] '
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fii) - Ifg(t) is a non-periodic 51gnal defined as the positive half of the first period of x(t), find its
Fourier Transform G(w), if To=24 sec. [6pts]
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Bonus [5Spts]
Find Fourier Transfer of the following signal, x(t), using Fourier transform properties. Finding it

using formal definition of Fourier transform (integral) or using table will not be accepted.
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