
 
    ECE300    Aut08         Homework 4. 
 
Initial Problems for quiz preparation. 
 
1. Chp6   - Problem 66 
 
2. Compare your answers from Problem 1 to the speaker circuit frequency response 
shown in the figure below from the book:    Electrical Engineering Uncovered by D. 
White and R. Doering. 
 
C1=2.7uF     L1=190uH     C2=12uF  L2=0.9mH 
 
In particular, compare the corner frequencies for the tweeter and woofer frequency 
response.     Also estimate the midrange speaker response. 
 
3. Chp 4. – Problem 47.     Solve for the steady state response across the inductor and 
across the capacitor and for the difference voltage between them. 
 
4a. In the circuit below, calculate the steady state solution for the voltage across C:   
vc(t).                R1 = 2  L = 2mH C = 2mF V1 = 10*cos(1000t) 
 
4b.  Change the input frequency to be at resonance (maximum voltage magnitude across 
C) and find vc(t). 
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4c.    Repeat 4b. for L = 2H and C = 2uF and compare to the answer in 4b. 
 
5a-c.   Using the 3 speaker circuits in the figure below, find the differential equation for 
each of the speaker voltages and write the natural (or homogeneous) solutions. 
 
5d. For the tweeter speaker circuit in the figure, find the differential equation for the 
voltage across the capacitor C1 and write the natural solution. 



Note:    An easy way to find linear circuit differential equations is to use the transfer 
function form of the complex amplitude calculation:    Vr(s) = V1(s)*N(s)/D(s) to yield  
    
D(s)*Vr(s) = N(s)*V1(s)  
 
Write a derivative for each s in D(s) and N(s).     This is called the operator method, each 
s represents a derivative operation. 
 
Complete the algebra so that D(s) and N(s) don’t contain denominators with s and the 
size of the power of s is the order of the derivative.   For example, s^2 produces second 
order derivative, s^3 produces third order derivatives, etc.  
     
The natural solutions of the differential equations come from factoring  D(s) into first 
order and second order factors.    Each factor produces a natural solution of the form 
Ai*exp(si*t), where si are the roots of D(s)=0 from the first order and second order 
factors.    The first order factors always produce real si (almost always negative), but the 
second order factors can produce complex si.    This is the connection between using 
imaginary numbers to factor a polynomial in algebra and imaginary numbers in the 
exponents of exponentials for linear differential equations – these equations reduce to 
polynomials when eigenfunctions ( in this case – exponentials) are used for the inputs.     
 
 

 


