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Taking Laplace Transform, we have

𝑠2𝑌 𝑠 − 𝑠𝑌 𝑠 − 6𝑌 𝑠 = 4 × 1

𝑠2 − 𝑠 − 6 𝑌 𝑠 = 4

𝑌 𝑠 =
4

𝑠 + 2 𝑠 − 3

Taking invers Laplace Transform, we have ∴ 𝑦 𝑡 =
4

−3 − 2
𝑒−2𝑡 − 𝑒3𝑡 =

4

5
𝑒3𝑡 − 𝑒−2𝑡
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(a) Taking Laplace Transform, we have 𝑠2𝑋 𝑠 + 7𝑠𝑋 𝑠 + 6𝑋 𝑠 = 3 × 1

𝑠2 + 7𝑠 + 6 𝑋 𝑠 = 3 ∴ 𝑋 𝑠 =
3

𝑠2 + 7𝑠 + 6
=

3

(𝑠 + 1)(𝑠 + 6)

Taking invers Laplace Transform, we have
∴ 𝑦 𝑡 =

3

6 − 1
𝑒−𝑡 − 𝑒−6𝑡 =

3

5
𝑒−𝑡 − 𝑒−6𝑡
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(b) Taking Laplace Transform, we have

2𝑠𝑋 𝑠 + 𝑋 𝑠 =
1

𝑠2

∴ 𝑋 𝑠 =
1

𝑠2 2𝑠 + 1



Dr Kenneth LO

Sem 2, 2022/23

(b) 𝑋 𝑠 =
1

𝑠2 2𝑠 + 1

By partial fraction, 𝑋 𝑠 =
𝐴

𝑠2
+
𝐵

𝑠
+

𝐶

2𝑠 + 1 ∴ 𝐴 2𝑠 + 1 + 𝐵𝑠 2𝑠 + 1 + 𝐶𝑠2 = 1

Put 𝑠 = 0, 𝐴 2(0) + 1 + 𝐵 0 2(0) + 1 + 𝐶 0 = 1, 𝐴 = 1

Put 𝑠 = −
1

2
, 𝐴 2 −

1

2
+ 1 + 𝐵 −

1

2
2 −

1

2
+ 1 + 𝐶 −

1

2

2

= 1, 𝐶 = 4

𝑃𝑢𝑡 𝑠 = 1, 𝐴 2 1 + 1 + 𝐵 1 2 1 + 1 + 𝐶 1 2 = 1,𝐵 = −2

𝑋 𝑠 =
1

𝑠2
−
2

𝑠
+

4

2𝑠 + 1
=

1

𝑠2
−
2

𝑠
+

2

𝑠 +
1
2

Taking inverse Laplace Transform, we have

𝑥 𝑡 = 𝑡 − 2 + 2𝑒−
1
2𝑡


