2704: Signals and Systems

Homework #5
Solutions
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X(f)= Ttri(t)e‘“”“dt = [(-[)e"dt = | (l|t|{cos(27zft) jsin(zzzft)Jdt
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Since sin’(x) = , we know X (f)= =sinc?(f)
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(b) x(t)= 5(t . Ej . 5(t _ 5)

X(f)= T{%%}‘é{t—%ﬂe”mdt = —e " = j2sin(f)
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X(t) = Asin(@t) = X (jo) = lim [ A sin(e,t)e
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X(jo)=A 1in01+ Ie""m sin(@,t)cos(at)dt — j J.e""'t' sin(@,t)sin(et)dt
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cos[(a)o — a))t] - COS[(G)O + a))t]}dt

X (jo)=~j2Alim j e 7" sin(w,t)sin(wt)dt = — j2A lim j e“”{ 5
o 0 o> 0

X(jw)=~jA lim Te"“' {cos[(@, — @)t]-cos|(e, + w)t]}dt
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X(jo)=-]A lirn{ir S ° ~(@ sin[(w, F @)t]- o cos|(w, T a))t])}
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X (io) = —iAl 1 o T o
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When o, # @, lim g >=0, and when o, # —w, lim g =0
-0 57 + (@, — o) o0 57 + (@, + )
The area under these functions can be found as:
Area = lim d do = lim [—Z _di=x

o—0" _wo_z + (a)o + a))Z Oy to=1 5—0" _waz N (ﬂ,)

Therefore,

X (jw) =—jAzé(0 - w,)- 760+ w,)| = jA6(0+ a,)- 50—, )]

From Appendix E, we see that the CTFS is

Acos(Zﬂfot)&)g(ﬁ[k 1]+ 5[k +1))

Similarly, the CTFT is

Acos(27zf0t)<i>§(§(f —f,)+o(f + f,))= X[115(f = f,)+ X[-116(F + f,)

X(t) = comb(t)
The CTFS is found from

To 1

1 Z . 12 )
X[k]=— | comb(t)e **dt = — | S(t)e™**"'dt =1
ol ]
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The CTFT is found from
X(f)=comb(f)= Y 8(f —k)y= 3 X[KIS(f —kf,)
k=—o0 k=—o0

Finally observation and deduction reveals a general formula is,

X(f)= 3 X[KIS(f —Kfy)
K=o
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In general, the slope of the line is -2xf times the delay



9) X(t) = 2sinc (2t 229" +2sinc (2t Je 122" =4sinc (2t )cos(40t)

X(t)=4sinc(2t)cos(40xt)
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(c) y(t) =sinc(t)*sinc (;}L rect(f )2rect(2 f )= 2rect(2 f )«"<" sinc [;J
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(d) X ( f ) = 1041_ jf 2z 10 " ljzﬂﬂl < ICTFT (Zﬁ)e—lo(let)u(t) — Zﬂe—ZOﬂtu(t)
(e) X(f)= ot =3+o(f+3) _15(1=3)+(f+3) il >lcos(27z(3)t) = lcos(67zt)
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