
 

 

Answer on Question #57025 – Math – Differential Equations 

The response x(t) of system to an input u(t) is given by the differential equation 
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Find the transfer function of the system and draw the pole-zero plot. 

Solution 

The differential equation: 

𝑥̈ + 6𝑥̇ + 13𝑥 = 2𝑢̇ + 4𝑢 

 The equation in the operator form using differential operator s: 

(𝑠2 + 6𝑠 + 13)𝑥 = (2𝑠 + 4)𝑢 

 Find the transfer function of the system: 

𝑊(𝑠) =
𝑥

𝑢
=

2𝑠 + 4

𝑠2 + 6𝑠 + 13
 

 Pole: value of s that makes 𝑇. 𝐹.→ ∞ 

 Pole: 𝑠2 + 6𝑠 + 13 = 0 

  𝐷 = 𝑏2 − 4𝑎𝑐 = 62 − 4 × 13 = 36 − 52 = −16 

  𝑠 =
−𝑏±√𝐷

2𝑎
=

−6±√−16

2
=

−6±4𝑖

2
= −3 ± 2𝑖 

 Zero: value of s that makes 𝑇. 𝐹.→ 0 

 Zero: 2𝑠 + 4 = 0 

  𝑠 = −2 
Pole-zero plot: 

 

Answer:  the transfer function of the system is 𝑊(𝑠) =
2𝑠+4

𝑠2+6𝑠+13
, pole: 𝑠 = −3 +

2𝑖 and  𝑠 = −3 − 2𝑖, zero: 𝑠 = −2. 
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