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Problem 4.1

(a) H(jω) = 2
5jω−(2ω2+3)

(b) (i) ya(t) = A cos(3πt + B)
A = 2√

(15π)2+(18π2+3)2

B = π + tan−1
(

5π
6π2+1

)

(ii) yb(t) = A sin(3π
4 t + B) + C cos(πt + D)

A = 2q
( 15π

4 )2+( 9π2
8 +3)2

B = tan−1
(

30π
9π2+24

)
C = 2√

(5π)2+(2π2+3)2

D = π
3 + tan−1

(
5π

2π2+3

)

(c) bk = H(j 2π
T k)ak = H(jω0k)ak

Problem 4.2

(a) H(ejω) = 2
2+5e−jω−3e−2jω

(b) (i) ya[n] = A cos(π
3 n + B)

A = 2√
39

B = tan−1
(√

3
6

)

(ii) yb[n] = A sin(3π
4 n + B) + C cos(π

4 n + D)
A = 4√

(4−√
2)2+(6+5

√
2)2

B = tan−1
(

6+5
√

2
4−√

2

)
C = 4√

(4+
√

2)2−(6−5
√

2)2

D = π
3 − tan−1

(
6−5

√
2

4+
√

2

)

(c) bk = H(ej 2π
T k)ak = H(ejω0k)ak
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Problem 4.3 y(t) = 8
3 + 2

√
3 cos(π

3 t)

Problem 4.4 bk =

{
0, k = −1 + 10m, 10m, 1 + 10m, where m is an integer
ak, otherwise

Problem 4.5

(a) L
R

d2

dt2 y(t) + d
dty(t) + 1

RC y(t) = d
dtx(t)

(b) H(jω) = RCjω
1−LCω2+RCjω

(c) H(jω) = RCjω
1−LCω2+RCjω (the solution is verified)

(d) This is a bandpass filter

(e) y(t) = A(2V )cos(3πt + B)
A = 3RCπ√

(1−9LCπ2)2+(3RCπ)2

B = 5π
6 − tan−1

(
1−9LCπ2

3RCπ

)

Problem 4.6 y[n] = A sin(2π
3 n + B) +

[
1− 1

2
n−1

1− 1
2

]
u[n − 2]

A = 2√
7

B = − tan1
(√

3
5

)

Problem 4.7 The transform is X(jω) = 2π sin ω
ω

Problem 4.8

(a) θ(jω) = ω + π
2

(b) X(ω0) = 0

(c)
∫ +∞
−∞ X(jω)dω = 2π

(d)
∫ +∞
−∞ |X(jω)|2 dω = 8π

82



(e)

−1−2−3 1 2 3

1

−1

x(t)

t
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