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Calculate the inductance current (IL).

This is a first-order transient circuit (presence of the switch) containing a 5mH inductor. The switch is 
open at t = 0 such that the 20V DC source is connected to the inductor. After the switch is flipped (closed), the 
20V source and 5 kΩ resistor no longer have current going through them and can be, at that point, ignored as 
the inverted 12V DC source is connected to the inductor.

Motivation: The differential equation approach has more application than the step-by-step method of solving 
transient circuits, as it can be applied to second and higher order LRC Circuits whereas the step-by-step method 
only applies to first order RC or RL Circuits.

Steps to Transient Circuit Analysis:

1. Short the inductor (or capacitor in an RC circuit) and find the current in the appropriate (pertinent) 
part of the circuit through node or loop analysis at t =0- (i.e. the instant before the switch is flipped)

2. Again short the inductor and find the current in the appropriate parts of the circuit at t = ∞ (i.e. a 
long time after the switch has been flipped a.k.a. steady state)

3. Derive a differential equation from the furthest simplified t = 0+ circuit (will be denoted as t > 0 
hereafter); the instant after the switch has been flipped, to describe the behavior of the current or 
voltage in the circuit. The general equations are:

  , where L is the nominal value of the inductor in henrys, C is the value of 
the capacitor in Farads, x is the charge on the capacitor (x’ = I, current in Amperes), and V(t) is 
the function of an AC voltage source, or a constant number (e.g. 20V) if a DC source. V(t) = 0V 
results in a homogeneous Ordinary Differential Equation (ODE) if the circuit lacks a voltage 
source. If the Circuit lacks any component (is only first order as in this case), such as an inductor 
or resistor or capacitor, that corresponding value is zero in the general V(t) function.

    This equation is the derivative of the V(t) function above. 

Depending on what the problem asks, either or both of these may be used to find the voltage or 
currents in any given circuit.





Solve using Undetermined Coefficients Method

Note: since the circuit lacks 

a capacitor, there is no  

term in the differential 
equation


