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Exercise 1

Recall from Lecture-3:



Now, consider:

(i) Find its closed-loop transfer function H(s) 5 minutes



Now, consider:

(i) Find its closed-loop transfer function H(s)

Answer:

(ii) Find:   5 minutes

𝜎 = ? 𝜔𝑑 = ? 𝜁 = ? 𝜔𝑛 = ?



Now, consider:

(i) Find its closed-loop transfer function H(s)

Answer:

(ii) Find:   

𝜁 = 𝐵 +
𝐾𝐾ℎ

2 𝐾𝐽
, 𝜔𝑛 =

𝐾

𝐽

Answer:



Given a transfer function from input to output:

𝐻 𝑠 =
2𝑠 + 1

𝑠2 + 3𝑠 + 2

(i) Fins the partial-fraction expansion of H(s) 5 minutes

Exercise 2



Given a transfer function from input to output:

𝐻 𝑠 =
2𝑠 + 1

𝑠2 + 3𝑠 + 2

Answer:

𝐻 𝑠 = −
1

𝑠 + 1
+

3

𝑠 + 2

(ii) Find the impulse response h(t) (use Table)

(i) Fins the partial-fraction expansion of H(s)

5 minutes



Given a transfer function from input to output:

𝐻 𝑠 =
2𝑠 + 1

𝑠2 + 3𝑠 + 2

(i) Partial-fraction expansion of H(s)

Answer:

𝐻 𝑠 = −
1

𝑠 + 1
+

3

𝑠 + 2

(ii) Find the impulse response h(t) (use Table)

Answer:

ℎ 𝑡 = ቊ−𝑒
−𝑡 + 3𝑒−2𝑡 𝑡 ≥ 0

0 𝑡 < 0



(iii) Find h(0) = ?

ℎ 𝑡 = ቊ−𝑒
−𝑡 + 3𝑒−2𝑡 𝑡 ≥ 0

0 𝑡 < 0
𝐻 𝑠 =

2𝑠 + 1

𝑠2 + 3𝑠 + 2

5 minutes



(iii) Find h(0) = ?

ℎ 𝑡 = ቊ−𝑒
−𝑡 + 3𝑒−2𝑡 𝑡 ≥ 0

0 𝑡 < 0

Answer: h(0) = lim
𝑠→∞

𝑠𝐻 𝑠 = 2

𝐻 𝑠 =
2𝑠 + 1

𝑠2 + 3𝑠 + 2

(iv) Find h(∞) = ? 5 minutes



(iii) Find h(0) = ?

ℎ 𝑡 = ቊ−𝑒
−𝑡 + 3𝑒−2𝑡 𝑡 ≥ 0

0 𝑡 < 0

Answer: h(0) = lim
𝑠→∞

𝑠𝐻 𝑠 = 2

𝐻 𝑠 =
2𝑠 + 1

𝑠2 + 3𝑠 + 2

(iv) Find h(∞) = ?

Answer:
ℎ ∞ = lim

𝑠→0
𝑠𝐻 𝑠 = 0



ℎ 𝑡 = ቊ−𝑒
−𝑡 + 3𝑒−2𝑡 𝑡 ≥ 0

0 𝑡 < 0

h(0) = lim
𝑠→∞

𝑠𝐻 𝑠 = 2

𝐻 𝑠 =
2𝑠 + 1

𝑠2 + 3𝑠 + 2

ℎ ∞ = lim
𝑠→0

𝑠𝐻 𝑠 = 0

(v) Sketch ℎ 𝑡 , 𝑡 ≥ 0 10 minutes



ℎ 𝑡 = ቊ−𝑒
−𝑡 + 3𝑒−2𝑡 𝑡 ≥ 0

0 𝑡 < 0

h(0) = lim
𝑠→∞

𝑠𝐻 𝑠 = 2

𝐻 𝑠 =
2𝑠 + 1

𝑠2 + 3𝑠 + 2

ℎ ∞ = lim
𝑠→0

𝑠𝐻 𝑠 = 0

(v) Sketch ℎ 𝑡 , 𝑡 ≥ 0

Answer:

−𝑒−𝑡 + 3𝑒−2𝑡 = 0

 𝑡 = 𝑙𝑛3 = 1.1

num = [2 1];
den = [1 3 2];
impulse(num,den); 



END


