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Análisis de Señales
Curso 2021 – Prof. Jorge Runco

Problemas resueltos: Transformada de Fourier en TC
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Ej1)a)   y(t)=rect(t)*cos(πt)

1/2-1/2

cos(πt)       ½[(f-f0)+(f+f0)]

𝑟𝑒𝑐𝑡 𝑡 ↔
𝑠𝑒𝑛 𝜋𝑓

𝜋𝑓
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𝑦 𝑡 = 𝑟𝑒𝑐𝑡 𝑡 ∗ cos 𝜋𝑡 ↔

𝑌 𝑓 = 𝐹 𝑟𝑒𝑐𝑡(𝑡) . 𝐹 cos 𝜋𝑡

= 𝑠𝑖𝑛𝑐 𝑓 .
1

2
𝛿 𝑓 −

1

2
+ 𝛿 𝑓 +

1

2

𝐸𝑙 𝑖𝑚𝑝𝑢𝑙𝑠𝑜 𝑠ó𝑙𝑜 𝑡𝑖𝑒𝑛𝑒 𝑣𝑎𝑙𝑜𝑟 𝑒𝑛 𝑓 =
1

2
→


𝑠𝑒𝑛 𝜋𝑓

𝜋𝑓
𝑒𝑛 𝑓 =

1

2
→

𝑠𝑒𝑛 𝜋/2

𝜋/2
=

2

𝜋

𝑌 𝑓 =
2

𝜋
.
1

2
𝛿 𝑓 −

1

2
+ 𝛿 𝑓 +

1

2

𝑦 𝑡 =
2

𝜋
cos(𝜋𝑡)
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Ej1)b)   y(t)=rect(t)*cos(2πt)

cos(πt)       ½[(f-f0)+(f+f0)]

𝑟𝑒𝑐𝑡 𝑡 ↔
𝑠𝑒𝑛 𝜋𝑓

𝜋𝑓

𝑦 𝑡 = 0
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Ej1)c)   y(t)=sinc(t)*sinc(t/2)

-4  -2   0   2  4

-1/4      0      1/4

2

sinc(t)

sinc(t/2)

𝑠𝑖𝑛𝑐 𝑡 ∗ 𝑠𝑖𝑛𝑐
𝑡

2
↔ 𝑟𝑒𝑐𝑡 𝑓 . 𝑟𝑒𝑐𝑡(2𝑓)
𝑌 𝑓 = 𝑟𝑒𝑐𝑡 𝑓 . 𝑟𝑒𝑐𝑡(2𝑓)
𝑌 𝑓 = 2 𝑟𝑒𝑐𝑡 2𝑓

𝑦 𝑡 = 𝑠𝑖𝑛𝑐
𝑡

2
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2)a) x(t)=4 sinc(t/5)
 Teorema de Parseval

 4 𝑠𝑖𝑛𝑐
𝑡

5
↔ 4. 5 𝑟𝑒𝑐𝑡(5𝑓)

 𝐸 = ∞−׬
+∞

𝑋(𝑓) 2 𝑑𝑓 = 1/10−׬
+1/10

(4.5)2 𝑑𝑓 = 400 .
2

10
= 80

-10  -5   0   5  10

-1/10     0     1/10

4.5

4



Prof. Jorge Runco Curso 2021 7

3)a)  x(t)= 𝛿(t-2)

𝐹 𝑥 𝑡 ↔ 𝑋 𝑓

𝐹 𝑥 𝑡 − 𝑡0 ↔ 𝑒−𝑗2𝜋𝑓𝑡0𝑋 𝑓

𝐹 𝛿 𝑡 − 2 = 1. 𝑒−𝑗2𝜋𝑓2

 𝑋 𝑓 = 1 , 𝑒−𝑗2𝜋𝑓2= cos 2𝜋𝑓2 − 𝑗 sin 2𝜋𝑓2

∅ = tan−1 −
sin 2𝜋𝑓2

cos 2𝜋𝑓2
= −2𝜋𝑓2
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𝑋(𝑓) = 1

𝑓

∅ = −2𝜋𝑓2
𝜋

-𝜋

𝑓

−
1

4
0

1

4

1

2

3

4
1
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3)b) x(t)=u(t) – u(t-1) 

∅ = −𝜋𝑓𝜋

-𝜋

𝑓

−1 0 1 2 3

𝑓

𝑓

∅ = 𝑓𝑎𝑠𝑒 𝑡𝑜𝑡𝑎𝑙

∅ = 𝑓𝑎𝑠𝑒 𝑟𝑒𝑐𝑡(𝑡)

𝑥 𝑡 = 𝑟𝑒𝑐𝑡 𝑡 −
1

2
՞
𝐹

𝑋 𝑓 = 𝑠𝑖𝑛𝑐 𝑓 . 𝑒−2𝜋𝑓 Τ1 2

𝑋(𝑓) = 𝑠𝑖𝑛𝑐(𝑓)

∅ = 𝑓𝑎𝑠𝑒 𝑟𝑒𝑐𝑡 𝑡 − 𝜋𝑓
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5)

𝑎) 𝐻 𝑓 = 𝑠𝑖𝑛𝑐 𝑓 ↔ ℎ 𝑡 = 𝑟𝑒𝑐𝑡 𝑡

𝑡𝑖𝑒𝑛𝑒 𝑣𝑎𝑙𝑜𝑟 𝑝𝑎𝑟𝑎 𝑡 < 0 → 𝑛𝑜 𝑐𝑎𝑢𝑠𝑎𝑙

𝑏) 𝐻 𝑓 = 𝑟𝑒𝑐𝑡 𝑓 ↔ ℎ 𝑡 = 𝑠𝑖𝑛𝑐 𝑡

𝑡𝑖𝑒𝑛𝑒 𝑣𝑎𝑙𝑜𝑟 𝑝𝑎𝑟𝑎 𝑡 < 0 → 𝑛𝑜 𝑐𝑎𝑢𝑠𝑎𝑙
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7)
 𝑥 𝑡 =

𝑑

𝑑𝑡
(2 𝑡𝑟𝑖

𝑡

2
)

 𝑈𝑡𝑖𝑙𝑖𝑧𝑎𝑛𝑑𝑜 𝑝𝑟𝑜𝑝𝑖𝑒𝑑𝑎𝑑 𝑑𝑒 𝑒𝑠𝑐𝑎𝑙𝑎𝑚𝑖𝑒𝑛𝑡𝑜

 2 𝑡𝑟𝑖
𝑡

2
՞
𝐹

4 𝑠𝑖𝑛𝑐2 (2𝑓)

 𝑈𝑡𝑖𝑙𝑖𝑧𝑎𝑛𝑑𝑜 𝑝𝑟𝑜𝑝𝑖𝑒𝑑𝑎𝑑 𝑑𝑒 𝑑𝑖𝑓𝑒𝑟𝑒𝑛𝑐𝑖𝑎𝑐𝑖ó𝑛

 𝑥 𝑡 ՞
𝐹

𝑗8𝜋𝑓 𝑠𝑖𝑛𝑐2 (2𝑓)

 𝑆𝑖 𝑎𝑝𝑙𝑖𝑐𝑎𝑚𝑜𝑠 𝑒𝑠𝑐𝑎𝑙𝑎𝑚𝑖𝑒𝑛𝑡𝑜 𝑦 𝑑𝑒𝑠𝑝𝑙𝑎𝑧𝑎𝑚𝑖𝑒𝑛𝑡𝑜

 𝑥 𝑡 ՞
𝐹

− 2
sin 2𝜋𝑓

2𝜋𝑓
𝑒−𝑗2𝜋𝑓.1 + 2

sin 2𝜋𝑓

2𝜋𝑓
𝑒+𝑗2𝜋𝑓.1

 = 2.2𝑗
sin 2𝜋𝑓

2𝜋𝑓
(
𝑒−𝑗2𝜋𝑓.1 −𝑒+𝑗2𝜋𝑓.1

2𝑗
)

 = 4𝑗
sin 2𝜋𝑓

2𝜋𝑓
.
sin 2𝜋𝑓

2𝜋𝑓
. 2𝜋𝑓

 = 𝑗8𝜋𝑓 𝑠𝑖𝑛𝑐2(2𝑓)

𝑡

𝑡

𝑥(𝑡)

න𝑥(𝑡) 𝑑𝑡

-2           +2

-1

2

1

-2               +2
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8)

 𝑥′ 𝑡 = 𝑥 𝑡 . cos 2𝜋𝑓0𝑡

 𝑆𝑖 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑐𝑎𝑚𝑜𝑠 𝑒𝑛 𝑢𝑛 𝑑𝑜𝑚𝑖𝑛𝑖𝑜

 𝑐𝑜𝑛𝑣𝑜𝑙𝑢𝑐𝑖𝑜𝑛𝑎𝑚𝑜𝑠 en el otro

 𝑋′ 𝑓 = 𝑋 𝑓 ∗
1

2
[𝛿 𝑓 − 𝑓0 + 𝛿(𝑓 + 𝑓0)]

 𝑈𝑠𝑎𝑟𝑒𝑚𝑜𝑠 𝑋 𝑓 = 𝑠𝑖𝑛𝑐(𝑓)

 𝐴𝑝𝑙𝑖𝑐𝑎𝑛𝑑𝑜 𝑝𝑟𝑜𝑝𝑖𝑒𝑑𝑎𝑑 𝑑𝑒 𝑚𝑜𝑑𝑢𝑙𝑎𝑐𝑖ó𝑛

 𝑋′ 𝑓 =
1

2
[ 𝑠𝑖𝑛𝑐(𝑓 − 𝑓0) + 𝑠𝑖𝑛𝑐(𝑓 + 𝑓0 )]

𝑠𝑖𝑛𝑐(𝑓 − 𝑓0) 𝑠𝑖𝑛𝑐(𝑓 + 𝑓0 )]

−𝑓0 𝑓0

𝑓

𝑋′ 𝑓


