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Part 1. Electrical systems

Abbreviations:
KVL: Kirchhoff's voltage law
KCL: Kirchhoff's current law

LHS: left-hand side (of the equation)



Question 1: Consider the schematic of an electrical circuit depicted below,
consisting of a resistor, an inductor, and a capacitor

(with parameters R, L, and C, respectively). The charge accumulated

on the capacitor is denoted as q(t). An external voltage is applied

to the circuit, denoted as v(t). Find the differential equation model

of the system relating v(t) and q(t).
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Question 2: Consider the schematic of an electrical circuit depicted below,
consisting of a resistor, an inductor, and a capacitor

(with parameters R, L, and C, respectively). The voltage drop across the resistor
is denoted as v2(t). An external voltage is applied

to the circuit, denoted as v1(t). Find the differential equation model

of the system relating v1(t) and v2(t).
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Question 3: Consider the schematic of an electrical circuit depicted below,
consisting of a resistor, an inductor, and a capacitor

(with parameters R, L, and C, respectively). The current flowing through the
inductor is denoted as iL(t). An external current is supplied

to the circuit, denoted as i(t). Find the differential equation model

of the system relating i(t) and iL(t).
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