Wednesday, October 23, 2024 A

EE 313 Signals and Systems (Fall 2024) Quiz #4

Name Kf/{/ /?

Instructions: Closed book, notes & homework. Place answers in indicated spaces & show all work for credit.

a) Find a mathematical expression/equation for the signal whose frequency spectra is shown below.
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b) Find the time-domain signal whose frequency spectra is X(®) (i.e., find inverse Fourier transform).
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¢) Find the Fourier transform of the signal v(¢) = 12 sinc(3¢) cos(10¢). -
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Continuous-Time Fourier Transform
X(w)= J:x(t) e’ dt, —w<w<o and x(1) :QJ;IZX(Q)) e’ do, —w<t<o

Continuous-Time Fourier Transform Properties

Linearity ax()+bv(t)y <> aX(w)+bV(w)
Right/left time shift x(t—c)o X(w)e '™
Time scaling x(at) L X (2), a>0
Time reversal x(=t) > X(-0) =X (o)
Multiplication by #" o x(t) o () & ;( @ 1,
@
Multiplication by e’ x(1) e’ > X (v -w,), o, real
Multiplication by sin(@,t) x(1)sin(@, 1) & L[ X (0 +0,) - X (0 -0,)]
Multiplication by cos(@,t) x(1) cos(@, 1) > [ X (0 + @)+ X (0 -]
Differentiation wrt time ddx’(’t) < (ja))" X(w) n=12,..
i
Integration [ x(W)di oL X (@) +7X(0)5()
Convolution in time-domain x(t)*v(t) > X (w)V(w)
Multiplication in time-domain x(Hv(t) & = X(o)* V(o)
Parseval’s theorem J‘_w x(t)v(t) dt = 2_1/{_]‘_” X()V(o)do
Special case of Parseval’s theorem J‘_w ) de= #Jﬁ IX(a))|2 do
Duality X () 2nx(—o)
Continuous-Time Fourier Transform pairs [ i.e., x(f) < X(@)]
I, —o<t<we270(w) —O.5+u(t)e—>_L
Jj
u(t)<—>7r5(a))+_L o)1
jo
S(t—c)e e, creal eu(t) & — : , b>0
jo+b

e’ <271 5(w-w,), o, any real number

p.(t) rsinc(ﬂ) Tsinc (—1) <27 p ()
27z 2
A )= (1 —M] p.(1) &  sinc? (E) L sinc? (T—t) o 27{[1 —MJ p.(0)=27 A\ ()
T 2 4 2z 4r T
cos(@,1) > 7[5 (0 +0,)+5 (0 -,)] cos(w,t+0) <> ﬂ[e"’95(a) +a,)+e”’5(o —wo)]

sin(w,1) > jz[8(0+a,)-5(0-,)] sin(w,t+0) <> jz I:e‘-’gé(co +a,)-e"’6(0-w, )]
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EE 313 Signals and Systems (Fall 2024) Quiz #4
Name /éefg/

Instructions: Closed book, notes & homework. Place answers in indicated spaces & show all work for credit.

a) Find a mathematical expression/equation for the signal whose frequency spectra is shown below.
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b) Find the time-domain signal whose frequency spectra is X(w) (i.e., find inverse Fourier transform).
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¢) Find the Fourier transform of the signal w(t) = 16 sinc(4¢) cos(81).
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Continuous-Time Fourier Transform

X(o) = j’; x(t) e’ dt, —o<w<ow and x(f)= ﬁj: X(w) e do, —oo<t<ow

Continuous-Time Fourier Transform Properties

Linearity ax(t)+bv(t) > aX(w)+bV(w)
Right/left time shift x(t=c) & X(w)e '™
Time scaling x(an) >+ X(2), a>0
Time reversal x(=t) > X(-0)=X(w)
Multiplication by #' " x(t) > (/) %, n=12,..
1)
Multiplication by e’ x(t) e’ & X(w-w,), o, real
Multiplication by sin (@,t) x(t)sin (@, 1) © L[ X (0 +0,) - X (0 -0,)]
Multiplication by cos (@) x(t) cos(w, 1) & L X (0 +w,) + X (0 -w,)]
Differentiation wrt time % o (o) X@) n=12,.
Integration J‘_/mx(/l) dl < Tlm-X(a))+7rX(0)5(a))
Convolution in time-domain x(t)*v(t) & X(w)V (o)
Multiplication in time-domain x(v(t) & =X (w)* V(w)
Parseval’s theorem j_”’ x(t) v(t) dt = ﬁj” X(@)V(0)do
Special case of Parseval’s theorem f w1y dt = ﬁf ]X(a))l2 dw
Duality X(t) © 2nx(—w)
Continuous-Time Fourier Transform pairs [ i.e., x(¢) < X(®)]
1
I, —w0<t<o <> 276(w) —0.54+u(t) o —
jw
1
u(t)y > ro(w)+— o)1
Jj
o(t—c)e> e, creal e"u(t) & - ] , b>0
jo+b
e’ < 2r5(w-w,), w, any real number
p. (1) < rsinc(ﬂ) TSinC(T—tJ 27 p. (@)
2 2
2|t 2w
A (1)= 12l p.(1) <> Zsinc? {ﬂ) ? sinc? 1[—) 27 1—-—|—‘ p.(0) =27 A (@)
T 2 4 2 4r T
cos(w,t) <> ﬂ[§(a)+a)0)+5(a)—a)0)} cos(w,t+0) < ﬁ[e""HJ(a)+a)o)+e’ed(w—a)o)]

sin(wyt) & jz[S(0+0,) -8 (0-,)] sin (@, +6) & jﬂ[e"”&(a) +w,)-e"’(0-0, )}



