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EE3032 - Dr. Durant - Quiz 8 

Fall 2017, Week 8 

1. (3 points) Recall that the inverse Fourier transfonn is given by x(t) = l/(2rc) f X(Q) eA(jQt) dQ.
State the fonnula for the (forward) Fourier transfonn. Hint: there are 21,\differences between the
forward and inverse Fourier transforms. 'feV2. (4 points) x(t) has Fourier transform X(Q). y(t) = 2x(t-3) + 5. SgiJ.t: Y(QJ in tenns ofX(Q).

3. (3 points) In your own words, �glg}n what the time-frequency duality of the Fourier transform
allows you to do. (You do not need details such as where the 2rc factor goes. Note also that
duality is different than the time-frequency inverse relationship. Partial credit will be given if you
describe the inverse relationship instead of the duality relationship.
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Table 5.1 

Basic Properties of Fourier Transform 

Time Domain Frequency Domain 

Signals and constants x(t), y(t), z(t), a, /3 A(UJ, Y{UJ,Z(D) 

Linearity ax(t) + /Jy(t) 
Expansion/contraction in x(at),a;,, 0 
time 
Reflection x(-t) 
Parseval's energy relation Ex = .t-°00 l.t(l)l;t dt

Duality X(t) 

aX(U) + /H(U) 

...!..X (!!)lal a 

X(-UJ 

Ex
= i,, .f� IX('2)12d'2 

211'.t(-O) 

Time differentiation ,t�L0 , 11 ::: I. integer (iO)"X(O) 

Frequency differentiation -jtx(t) dX(D) 

Integration .t: 00 .t(/ )dt' !J81 + ,r X(O).S('2) 

Time shifting x(t- a) e-JauX(O)
Frequency shifting /Uf1.t(I) X(U-Do) 

Modulation .X(/J COS(U.,IJ O.S[X(O - n.,) + X(O + n,.)]

Periodic signals .x<t> = Ltxt;t uor X(O) = l:t2,rXtcSCO - kDo) 

Symmetry x(t) real IA(llJI = IA(-UJI 

LA('2) = -LX(-0) 
Convolution in time z(t) = [x • y](t) L.:(UJ = X(UJT(UJ 

Windowing/Multiplication x(t)y(t) i,, IX * Y]('2) 
Cosine transform x(t)even X(O) = J�x(t)cos(Ot)dt, real 
Sine transform x(t)odd X(O) = -j J� .t(t) sin('2t)dt. imaginary 

Table 5.2 

Fourier Transform Pairs 

Function of Time Function of n 
(1) cS'(t) 1 

(2) 6(t - ,) e-i

(3) u(t) /n + 11'c5(n> 

(4) u(-t) ;� + nacn> 

(5) sign(t) = 2[u(t) - 0.5]

(6) A, -co< t < co 211'A!(O) 

(7) Ae-atu(t), a> 0 Jfl+u 

(8) Ate-"tu(t), a > 0
(i0+u)2 

(9)
e-altl, a> o u2+nl 

,I), -00 < I < 00 ,r 


