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1. [10pt] True or False. Circle “True” if the statement is correct, and circle “False” if the
statement is not correct. Justification is NOT needed.

) If g(t) is a periodic signal with period Ty, its average power can be computed as

(a
=7 [, 9 (t)dt.
False

(b) A periodic signal can be expressed by a trigonometric Fourier series, but can NOT be

expressed by exponential Fourier series.

(c) If g(t) is a real function of t, then G(—f) = G*(f).

False
(d) If the LTI system has frequency response H(f). Then energy spectral density (ESD)
f

of its input and output has the relationship U, (f) = |H(f)|?T.(f).

False
(e) Consider a LTI system that maps any input z(¢) to an output y(t) = x(t) + z(t — T),
where T' is a delay constant. Then the system response is given by h(t) = §(¢) + 6(t — T).

False

By



2. [10pt] Find the Fourier transform of the signal g(t) = e~'u(t)sin 27 f.t, where u(t) is
the step function. (Hint: Express sin 27 f.t in terms of exponentials. You may directly use
the Fourier transform for the function e™u(t), and the frequency shifting property.)
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3. [10pt] Find the inverse Fourier transform of G(f) given below by Direct Calculation.

eI/, -B< f<0
G(f)=qe7?  0<f<B

0, otherwise
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4. [10pt] Suppose G(f) is the Fourier transform of g(t).

(a) What is the inverse Fourier transform of G(f — fo) + G(f + fo)? (Hint: Use frequency
shifting property.)

(b) What is the inverse Fourier transform of the following frequency domain representa-
tion?
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5. [20pt] Consider a baseband signal m(t) = cos5007t. In your plots, please mark the
amplitude of each impulse.

(a) Plot the spectrum of m(t).
(b) Plot the spectrum of the DSB-SC signal 2m(t) cos 45007t.

(c) Now suppose the DSB-SC signal in (b) is multiplied by a sinusoidal signal 2 cos 50007¢.
Sketch the spectrum now.

(d) Suppose the signal in (c¢) is passed through the following low pass filter centered at
origin with bandwidth 300 Hz. Sketch the spectrum now.

H(/f)

300 o 300  f—

(e) In (d), you do not recover m(t). Why?

(@) TE. 1? Ly

2% O 2%

(b) 33 mw(ff.f?;wgi mlt) el 2t 450, the s/aéd‘m«« @f,mhc)
2o shifted Gft aud vight by 2250 He

Lo b
—25‘[:;0 ,Zovo o va 27\500 > £

(C) 53 Wa-l/a%mj éianu[ ,m[b) [93 2@350007({,, <As sl'md’nm% ,
5uf%a( Cvf% coel Yight 173 215049 Hz

[ S G I A

-4ooy —Y45vo0 -5v0 O 400 | 4Loo 5‘«9@;«7(
@) /}\l

G s o f

(&)  Not veoverivsy mit) | This w5 becruse duwwdidibion wies a e pinty
25vo Hz c?/uck 5 w{' Hee carney me% 7@r olw/a:f;m ,



6. [20pt] The baseband signal m(t) whose spectrum M(f) is shown in the figure is passed
through the system shown in the same figure. The frequency response of H;(f) and Ha(f)
are also given below. Assume that fy >> W.

(a) Plot the spectrum of z(t).
(b) Show that

. 1 1
y(t) = m2(t) + 5 + 5 cos 47 fot + 2m(t) cos 27 fot.

c) Plot the spectrum of y;(t). (Hint: Find Fourier transform for each term of y;(t) given
in (b). The spectrum of m?(t) + 1 is given in the figure below.)

(
(d) Plot the spectrum of y,(t).
(e) Plot the spectrum of ys(t).
(

f) Plot the spectrum of y(t).
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