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Lecture 2: Solution to ODEs via Laplace Transform

Modeling Electrical and Mechanical Systems
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Lecture Outline

▪ ODE Solution using Laplace transform
▪ Modeling electrical and Mechanical 

Systems
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Summary

▪ Solution procedure to ODE’s
▪ Laplace transform
▪ Partial fraction expansion
▪ Inverse Laplace transform

▪ Modeling
▪ Modeling is an important task
▪ Mathematical model
▪ Transfer function
▪ Modeling of electrical and mechanical systems
====================================

▪ Next
▪ Modeling of electromechanical systems
▪ Stability of linear control systems
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Assignment

1) Solve the differential equation𝑑2𝑥(𝑡)𝑑𝑡2 + 5𝑑𝑥(𝑡)𝑑𝑡 + 4𝑥 𝑡 = 10𝑢(𝑡)
with the following initial conditions:𝑥 0 = ƴ𝑥 0 = 0

2) For the following 𝐺(𝑠), transform the relation 𝐶 𝑠 = 𝐺 𝑠 𝑅(𝑠) into the differential equation.

𝐺 𝑠 = 60𝑠2 + 10𝑠 + 60
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Assignment

3) For the following circuit, find the transfer function from 𝑉1 𝑠 to 𝑉2 𝑠 . If we 

input a constant voltage 10V, what is the steady state value of the output 

voltage? 

(Hint: Use 𝑣1 𝑡 = 10➔𝑉1 𝑠 = 10/𝑠 then find the final value theorem for 𝑣2 𝑡 )
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Assignment

4) For the following mechanical systems, obtain the transfer function from the 

input force 𝑓 to the mass displacement 𝑦
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End of Lecture 2
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