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Parallel RLC Circuit  



Parallel RLC Circuit  

Damping coefficient 

resonant frequency 



Series RLC Circuit  



Series RLC Circuit  



Series & Parallel RLC: Solution 



RLC Solution: Over-damped 



Example 9.2 
Find an expression for vC(t) valid for t > 0 in the circuit. 

The circuit for t > 0, in which the 150 V source and the 300  resistor have been 
shorted out by the switch, and so are of no further relevance to vC 



Example 9.2 (Cont.) 

The equivalent circuit at t = 0− 
equivalent circuit at t = 0+, drawn using ideal 
sources to represent the initial inductor current 
and initial capacitor voltage 



Example 9.2 (Cont.) 

equation for the capacitor voltage 

we know the initial capacitor voltage 

We have two unknowns, so we need an additional equation 

We have two unknowns and two equations 



Example 9.3 
The circuit below reduces to a simple parallel RLC circuit after t = 0. 
Determine an expression for the resistor current iR valid for all time. 

Equivalent circuit for t = 0−. Equivalent circuit for t = 0+. 



Example 9.3 (Cont.) 

The circuit is overdamped 

Equivalent circuit for t = 0−. 

The circuit at t = 0− 



Example 9.3 (Cont.) 
The circuit at t = 0+ 

Equivalent circuit for t = 0+. 

We can calculate iR , vR=vC 

to find the second initial condition 

dvR /dt, vR=vC 

second equation 

first equation 



RLC Solution: Critically Damped 



Example 9.5 
Select a value for R1 such that the circuit will be characterized by a 
critically damped response for t > 0, and a value for R2 such that 
v(0) =2 V. 



Example 9.5 (Cont.) 



RLC Solution: Under-damped 

natural resonant frequency 



Example 9.6 

Determine iL(t) for the circuit, and plot the waveform. 



Example 9.6 (Cont.) 

[28] 



Example 9.6 (Cont.) 
for the other constant 

we know that 

if we multiply Eq. [29] by L = 10 H and setting t = 0 



Example 9.7 
Given the series RLC circuit in which L = 1 H, R = 2 kΩ, C = 1/401 μF, 
i(0) = 2 mA, and vC(0) = 2 V, find and sketch i(t), t > 0. 



Example 9.7 (Cont.) 



Example 9.7 (Cont.) 



Example 9.7 (Cont.) 



Example 9.8 
Find an expression for vC(t) in the circuit, valid for t > 0. 



Thévenin equivalent resistance 

Example 9.8 (Cont.) 



Example 9.8 (Cont.) 
We see from figure that 



Summary of Relevant Equations for Source-Free RLC Circuits 



THE COMPLETE RESPONSE OF THE RLC CIRCUIT 



Example 9.9 
There are three passive elements in the, and a voltage and a 
current are defined for each. Find the values of these six quantities 
at both t = 0− and t = 0+. 

The circuit for t  = 0−. The circuit for t  > 0 



Example 9.9 (Cont.) 

The circuit for t  = 0−. 



Example 9.9 (Cont.) 

The circuit for t  > 0 



Example 9.10 
Complete the determination of the initial conditions in the circuit, 
by finding values at t = 0+ for the first derivatives of the three 
voltage and three current variables defined on the circuit diagram. 

Figure 9.31 



Example 9.10 (Cont.) 



Example 9.10 (Cont.) 


