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Abbreviations:

emf: electromotive force

KVL: Kirchhoff's voltage law

N2L: Newton's second law of motion

EEM/EEE314 Automatic Control Systems

Exam-style questions with solutions

Part 3: Electromechanical systems



Question 1: Consider the schematic of an rotational electromechanical system 
(DC motor) depicted below, consisting of a resistor and an inductor 
(with parameters R and L) for the electrical part, and a rotating object with
a moment of inertia of J and a viscous friction element with constant B,
for the mechanical part. The motor torque constant Km is equal to the back
electromotive force constant Kb, and is given as K (that is, K = Km = Kb).
Angular velocity of the mass is denoted as ω(t).
An external voltage is being applied to the system, 
denoted as v(t). An external load torque is being applied to the system, 
denoted as d(t). There are no other forces or torques acting on the system. 
Find the differential equation model of the system relating v(t), d(t) and ω(t).








