Fondamenti di comunicazioni elettriche (Ing. Elettronica - A.A.2011-2012)

Esercizio 1 [**]
g,(t) = A(l —t)rect(t —1/2) — A(L+ t)rect(t +1/2)

1.0

Soluzione

g,(t) = —Arect(t / 2) + 245(t)
727 fG (f) = —2Asinc(2f) 4+ 24
1 — sinc(2f)

g f
G,(0) = f Z g,(t)dt =0

G(f)=A4A

Esercizio 2 [**]

g,(t) = t* sign(t) rect(t / 2)

05F

-1.0r
Soluzione

g)(t) = 2trect(t —1/2) — 2trect(t +1/2) — &(t — 1) = 8t + 1)

g)(t) = 2rect(t —1/2) = 26(t — 1) — 2rect(t +1/2) + 26(t + 1) — §'(t — 1) — &'(t +1)
—47° f*G,(f) = 2sinc(f)e ™ — 2¢*7 — 2sinc(f)e’™ + 2e”* — jomfe T — j2m fe*
G,(f) = —sinc’(f) + 2sinc(2f) — cos(27f)

Jrf
G,(0) = f g, (t)dt =0




Esercizio 3 [**]
g,(t) = (t = Drect(t —3 /2)
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Soluzione
g:(t) = rect(t —3 /2) — 6(t — 2)
27 fG,(f) = sinc(f)e *V — e
_ sine(f)e Y — et
G,(f) = 7
G,(0)= [ g0t =1/2

Esercizio 4 [*#]
g9,(t) = Cos(ﬁt>[rect(t -1/ 2) —rect(t +1/ 2)]
10
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Soluzione

1 1 el o i e
56(f—1/2)—|—§6(f—|—1/2) [smc(f)e I — sinc(f)e f}

G,(f) =

%6(]‘— 1/2) +%6(f+1/2) *[ g2 sine (1)

= —jw[(f—1/2)sinc2(f—1/2)+(f+1/2)sinc2(f+1/2)}




Esercizio 5 [*]

Soluzione
1 1 1 1 1

GS(f):l—l—jQWf 1t 20 2 jong

+
= j27TfQ

Esercizio 6 [***]
g,(t) = sinc(t)sinc(2t)

Soluzione

G, () = rect(f) * xect(f /)
Gi(f) = rect(£) * S(6(f +1) = 8(7 ~1)

= %rect(f—i—l) —%rect(f—l)

0 f<—=3/2
, (f+3/2)/2 fe(-3/2-1/2)
G(N = [ Glledp=1{1/2 fe(1/21/2)
- ~(f-3/2)/2 fe(1/23/2)
0 f>3/2

:%(f—i—3/2)rect(f—|—1)+%rect(f)+%(3/2—f)rect(f—1)






Esercizio 7 [*]

A
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Soluzione
gt)y=e"
g,(t)=e "™ *u(t)
S | 1 1 2 1

G e (——+=6 =——¢e" 42§
)= ot g = e o)

Esercizio 8 [*]

g,(t) = u(t — 1)+ trect(t —1/2)
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Soluzione




Esercizio 9 [**]

2

g,(t) = te™™
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Soluzione

Esercizio 10 [**]

—_

Soluzione
g.(t)= lsin(ﬂ't) - L(em B 677’”)
10 - o
1 1
Gio(f) = ——8(f =1/ 2) = —=8(/ +1/2)
J2m 2



Esercizio 11 [*#%%*]
g,,(t) = rect(sin(t))
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1)

8-
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R S s
Soluzione
[sin(t) <1/2 < t € (—7 /6 +km,7 /6 + k)

Gu(f) = %Sinc(fﬂ- / 3)2 2R _

k

:%gmgﬁ/$Z}%&f—k/ﬂ=

Esercizio 12 [*]

Soluzione

1 1
9,(t) = 5 ECOS(Qt)

Gulh) =58 =8 1/ m) = L8/ +1/ )



Esercizio 13 [*%*]

g(t) = te"
03
o.zé

0.1F

Soluzione

et = et u(t) + €' u(—t)

[ L} 1 1 2
Fle | = — + : =
1+ 2nf 1—327f 14 4x°f
1 d 2 8
G, (f) !

S —Rmdf1tanf LAY
Esercizio 14 [**]

i

g9,t)=¢e " cost

1.

Soluzione
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Esercizio 15 [*#]
g,.(t) = At’ rect(t —1/2) + A(t — 2)* rect(t — 3/ 2)
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Soluzione

g, (t) = 2Atrect(t —1/2) + 2A(t — 2)rect(t —3 / 2)
gl (t) = 2Arect((t —1) / 2) — 4A6(¢ — 1)
—47° f*G(f) = 4Asinc(2f)e ™ — 44e M
_ g ienr L= 8INC(2f)
G.(f) = Ae 7r2—f2
G.(0)=24/3
Esercizio 16 [**]
9,,(t) = Arect(t —1/2) 4 A2 — t)rect(t — 3/ 2)
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-1 1 2 3
Soluzione

9,,(t) = AS(t) — Arect(t — 3/ 2)
j27TfG16 (f) —A—A Sinc(f)e*j:;ﬂ'f
Glﬁ(f) = A 1— SiIlC(f)e*-i?ﬂrf

jorf
G, (0)=34/2




Esercizio 17 [##%%%]

Soluzione

_sinc(?)
1+¢°

9,.(t)

1+t =0=1t==j

1 A B A+ B-—jAt+ jBt
1+t 1+t 1-—jt 1+t
A+B=1

A—-B=0

1 11 11
1+t 2144t 21—t

1
— =27 u(—
o (1)
§——] = 2re " u(f)
1—7t
5 1 :gl 1‘+1 1.:
1+t 214+t 21—t

727r‘f‘

= [7r62”f u(—f) + me > u(f)] = Te

1
g..(t) = sinc(t
() ()1+t2

G,.(f) = rect(f)* me
rect(f) = u(f +1/2)—u(f —1/2)
re Meap) = [ e Mo = e w4 - Seulp)
e’ sinh(r) f<-1/2
G.(f)={1—e"cosh(2rf) fe(-1/21/2)
e ™ sinh(r) f>1/2
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