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Answer (j).

We are asked to find the Fourier transform X of

x(t) =
∫ 5t

−∞

e−τ−1u(τ −1)dτ.

We begin by rewriting x(t) as

x(t) = v3(5t),

where

v1(t) = e−tu(t),

v2(t) = v1(t −1), and

v3(t) =
∫ t

−∞

e−2v2(τ)dτ.

Taking the Fourier transform of both sides of each of the above equations yields

V1(ω) =
1

1+ jω
,

V2(ω) = e− jωV1(ω),

V3(ω) = e−2

[

1

jω
V2(ω)+πV2(0)δ (ω)

]

, and

X(ω) = 1
5
V3(ω/5).

Combining the above results, we have

X(ω) = 1
5
V3(ω/5)

= 1
5
e−2

[(

1

j(ω/5)

)

V2(ω/5)+πV2(0)δ (ω/5)

]

= 1
5e2

[(

5

jω

)

V2(ω/5)+πV2(0)δ (ω/5)

]

= 1
5e2

[(

5

jω

)

e− jω/5V1(ω/5)+πV1(0)δ (ω/5)

]

= 1
5e2

[(

5

jω

)

e− jω/5

(

1

1+ j(ω/5)

)

+πδ (ω/5)

]

= 1
5e2

[(

5

jω

)(

5

5+ jω

)

e− jω/5 +πδ (ω/5)

]

= 1
5e2

[(

25

j5ω −ω2

)

e− jω/5 +πδ (ω/5)

]

.

Edition 2020-04-11 Copyright c© 2012–2020 Michael D. Adams


