
EE 3610 Signals and Systems Spring 2006

Homework No. 5 Solution

Due 11:10am, May 4, 2006

3.50 (c) (10%)

(d) (10%)

x(t) = | sin(πt)|

T = 1

ω0 = 2π

X[k] =

∫ 1

0

sin(πt)e−jk2πtdt

=
1

2j

∫ 1

0

[ejπt − e−jπt]e−jk2πtdt

=
1

2j
[

1

jπ(1 − 2k)
(ejπ(1−2k) − 1) −

1

jπ(1 + 2k)
(e−jπ(1+2k) − 1)]

=
4k

π(1 − 4k2)
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3.51 (c) (10%)

(d) (10%)

3.54 (c) (10%)
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(d) (10%)

3.67 (b) (10%)

(f) (10%)

X(ω) =
1

2 + jω

Y (ω) =
2

(2 + jω)2
e−j2ω

⇒ H(ω) =
2

2 + jω
e−j2ω

⇒ h(t) = 2e−2(t−2)u(t − 2)
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3.77m (a) (4%)∫
∞

−∞
x(t)dt = X(ω)|ω=0 = 1

(b) (4%)∫
∞

−∞
|x(t)|2dt = 1

2π

∫ 1

−3
|X(ω)|2dω = 8

3π

(c) (4%)∫
∞

−∞
x(t)e−jtdt = X(ω)|ω=1 = 2

(d) (4%)

X(ω) is real and even shifted by 1 to the left.

⇒ X(ω) = Xe(ω + 1)

Since Xe(ω) is real and even, so is xe(t), thus x(t) = xe(t)e
−j(1)t = |xe(t)|e

−j(1)t.

⇒ arg{x(t)} = −t

(e) (4%)

x(0) = 1
2π

∫
∞

−∞
X(ω)ejω(0)dω = 2

π
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