(25 marks) Q(1): Consider the following period signal.

f x(t)
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(a) (10 marks) By direct integration find and plot the double-sided Magnitude and Phase
spectrum (up to the fourth harmonic).

Hint: Note that
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(b) (10 marks) Use this result to obtain the Fourier series for the signal y(t) shown in the Figure

below. (Do not use integration)

y(t)
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(¢) (5 marks) Determine the power in the third harmonic.
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(25 marks) Q(2): For the systems shown below.

z(t)

v

x(t) —¥  hy(t) =45t +2) ha(t) = %e'Ztu(t -2) /> y(@®

(a) (10 marks) Determine and plot the impulse response h(t) between input x(t) and output

y(@).

(b) (10 marks) If x(t) = rect (t_ ) —re ct( ) then get y(t) graphically. (4 )
(c) (5 marks) Given that z(t) = 0.5tri ( ) then find x(t). '
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(25 marks) Q(3): Assume the periodic signal x(t) with the Fourier series representation

[ee]

%) = Z iy Bt

n=-—0oo

is the input to an LTI system described by the differential equation
y(@) +ay(t) = bx(t —c)

Since the system is LTI the output will be periodic with Fourier series representation

y(6) = i Bre et

I e
2, g‘w
“‘(a) Determine an algebraic relationship between a;, and f3,.
~. (b) Determine the (continuous frequency) transfer function H (w) relating the input and output.
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(25 marks) Q(4): The Fourier coefficients of the periodic signal x(t) with period T, are given by

. T
= m7
C, = e’ 2 then:
n n241

(a) (5 marks) Is x(t) complex-valued signal? (show your work)
(b) (5 marks) Is x(t) even of odd signal? (show your work)
(¢) (5 marks) Evaluate ;1- f_T;o x(t) dt

(d) (5 marks) Find the Fourier series of y(t) = f_tw x(1t)dt
() (5 marks) If it is possible to express x(t) in the trigonometric form, then find a,,, and b,
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