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(b) Each impulse in w inverts to a complex exponential
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Use derivative property : xfﬂ — jw X (jw)
FT. a{: sin (200xt) .
is a rectawgle __,_]i
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(b) X(jw) = yw ( 5 :—ju) vse derivative le:erhj

X()= &9 €¥utn] = € é(f) ~2& % lt)
eval Q t=0
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(&) Simce Hhe -5:,54&..-.. ie LINEAR, the +wo 'Fi\F\JI"'j can be
treated sapqm}c.lj omd Hhew combined.

. For +he cosine [“F""ti +he output will be a cesine worth
A hew maﬂnihﬂe aud phase. We e valvate H (jw) at He
mpvt fr%ﬂﬂma‘ w= 2o0n radfs.
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H(jacor) = 10 € = J0€
Call +his ovtput Y02y, (¢)= IO cos (00wt —a)

» For the “sinc" input, take the F.T. & the inpot, thew

wmo lHiply bj H{jw) awd then inverse tramsform.

FT: z;‘ ﬁin{:mnrf)g _ Recfﬂ-gvldr Shape : width of 4o00m rad4 .
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we have uvsed SULPERPOs|TION) to do +his part.
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(b) VDse SUFPERPOSITION again . Two of +he I’H]:Juh'. ars
He ssme, so we dow't have o rework them. We m'j
heed o cowsidan he ru]::ut‘ X3 ()= cos(3o000mt).
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H{j3e00mr) =0 => No ouTPUT, €. ys)=o.
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(¢) Again, vsc SUPERPOSITION . We already know the

ovtpot  for X, (V)= cos(2eomt)
Yi[¥) = 10 cos (Qo00mt ~T/a )

we weed to find the ﬂ-UI'Ft.H' 'For &{*}‘23{{')
Thos we need +he impvise response
But Hhis is just Hhe invesse F.T. S Hyw)
And we already knows Hat is a shifred "sinc”
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i s very iﬁ:lﬂfﬁh'nj to see that zll +hree
Paa:ls have the same Fnswea. whj? Because
the GHea is an ideal LPF, se Only t+he FM,-I

5&, He iuPU'I' Sijha.l betueen —l000T amd +looon
malters . For e,x:w.PIEJ_ A Fwd (c) +he F.T- 5&
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(d.) SUP-ETFOSf'Hﬂu_ il‘MP“'Fl'E.i Hhe work.
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The periodic input to the above system is defined by the equation:

a,= 4r
k£0  ay= Yar
k=0 Q= /1

8= /i

(a) Determine the Fourier transform of the periodic signal z(t). Give a formula and then plot it

on the graph below.
I(EJ:)= i RFGHQ(M- 200x k) 6&; RGﬂD

K=—4

X (jw)
P ¢ ¢ i PP P
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I(t} = Z ﬂﬁszmﬁk’t, Where ai = {

(b) The frequency response of the LTI system is given by the following equation:

" 10 w| < 3007
HL"*’]:{ 0 L:I;amx '

Plot this function on the graph below using the same frequency scale as the plot in part (a).
Note carefully what type of filter (i.e., lowpass, bandpass, highpass) this is.
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(c) Write an equation for y(t).
Y(jw'}:' H [j-.-:‘] I(jw): 2A0x S(u) + J:S(m-znar) + X8 (w+ 2oox)
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x(£) is real => xT(&) = x(¢)
If x(& —> X (), thew ¥¥(&) — X *(-jw)

= Xw) = X (W)

E)(Pm:s K()h)) in fermes 53 ts neal amd
imaﬁimaarj P3r+5:

X () = A(w) + ) Blw)
Thea I*(—Jw-) = A(-w) —) B(w)
= A(w)= A(-w) awd -Blw) = B(-w)

a)  The wagnitude (s eve:
| X ()] = \rA7*w) 1-B“‘c-m;'
= [A%w) xy B = | X))
b)) The phase is odd "
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Define s) = u(®) -%
=>  S(w) = U(jw) — i (W)

Since s5(t) is om odd ‘F)Hckm'- s(-t) = -s(t)
omd  s(-t) T S(-jw)

S(-jw) = -S(jw)

> Ul-w) ~mé(-w) = ~U(jw) + w&(w)
\.._,..--"‘?""'-—-"
= &(w)

U(-jw) = —U(jw) + 2m§(w)
Thus, (£ we assume U(jw)=ﬁ+K&w)

:j; y K {Cw) = —J—I“: — K&(w) + 2 &)

=) ngftﬁ-ﬂ:‘ Qﬂgfu)
& K=T
Note : S(~w)=8(), i.e. §() is even



