
EE 230 

HW2 Solutions 

Problem 1 

1. A square wave can be represented a sum of an infinite number of sine waves as follows: 
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a. When K=1  , we obtain the fundamental 

b. When K=2,….,7 , we obtain the 2
nd

,3
rd

, …..,7
th

 harmonics respectively 

c. Sum up the 1
st
 7 harmonics 

 
Matlab code for problem 1: 

 

clear all 
close all 

  
f=1000;             % frequency 
t=-1e-3:1e-5:1e-3;  % time 

  
x_out=0; 
for i=1:1000 
    x = (4/pi)*sin((2*i-1)*2*pi*f.*t)/(2*i-1);  % One harmonic at a time 



    x_out = x_out + x;                          % Add up the harmonics 
    if i==1 
        plot(t*1e3,x,'b','linewidth',2.5),  
        xlabel('time(ms)','fontsize',14),ylabel('Voltage(V)','fontsize',14) 
        hold on 
    end 
    if i==2 
        plot(t*1e3,x,'g','linewidth',2.5),  
        xlabel('time(ms)','fontsize',14),ylabel('Voltage(V)','fontsize',14) 
        hold on 
    end 
    if i==3 
        plot(t*1e3,x,'c','linewidth',2.5),  
        xlabel('time(ms)','fontsize',14),ylabel('Voltage(V)','fontsize',14) 
        hold on 
    end 
    if i==4 
        plot(t*1e3,x,'k','linewidth',2.5),  
        xlabel('time(ms)','fontsize',14),ylabel('Voltage(V)','fontsize',14) 
        hold on 
    end 
    if i==5 
        plot(t*1e3,x,'m','linewidth',2.5),  
        xlabel('time(ms)','fontsize',14),ylabel('Voltage(V)','fontsize',14) 
        hold on 
    end 
    if i==6 
        plot(t*1e3,x,'y','linewidth',2.5),  
        xlabel('time(ms)','fontsize',14),ylabel('Voltage(V)','fontsize',14) 
        hold on 
    end 
    if i==7 
        plot(t*1e3,x,'b--','linewidth',2.5),  
        xlabel('time(ms)','fontsize',14),ylabel('Voltage(V)','fontsize',14) 
        hold on 
        plot(t*1e3,x_out,'r--','linewidth',2.5), 
        hold on 
    end 
    if i==1000 
        plot(t*1e3,x_out,'r','linewidth',2.5),  
        xlabel('time(ms)','fontsize',14),ylabel('Voltage(V)','fontsize',14) 
        hold on 
    end 
end 
set(get(gcf,'CurrentAxes'),'FontSize',14) 
grid on 
legend('The fundamental','2nd harmonic','3rd harmonic','4th harmonic','5th 

harmonic','6th harmonic','7th harmonic','Sum of 7 harmonics','Square Wave') 

 

 

 

 

 

 

 

 

 



Problem 2 

 

a. THD = 0.02% 

b. Operating Range = 20Hz-40KHz  

c. Gain deviation = the gain is flat to within -3dB.  That means they are only guaranteeing    

the gain to be within 3dB over the entire frequency range 

 

 

 

 



 

 
 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 



Problem 6 

 

 
 
clear all 
close all 
w=0:0.01:20; 

  
T = (20*sqrt(1+w.^2))./sqrt(w.^4 + 13*w.^2 + 36); 
plot(w,T,'linewidth',2.5) 
grid on 
xlabel('Angular 

frequency(rad)','fontsize',14),ylabel('Magnitude','fontsize',14) 
set(get(gcf,'CurrentAxes'),'FontSize',14) 



 

 

 
 

 
 

 


