
 136

Chapter 7     Energy Storage Elements 
 
Exercises 
 
Ex. 7.3-1 
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Ex. 7.3-4 
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Ex. 7.4-1 
 
 
 
 
Ex. 7.4-2 
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Ex. 7.5-1 
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Ex. 7.6-1 
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Ex. 7.7-2 
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Ex. 7.10-1 
 
 
 
 
 
 
 
 
Ex. 7.10-2 
 
 
 
 
 
 
 
Problems 
 
 Section 7-3:   Capacitors 
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P7.3-4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P 7.3-5 
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P 7.3-6 
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Section 7-4:  Energy Storage in a Capacitor 
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These plots were produced using three MATLAB scripts: 
 
capvol.m function v = CapVol(t) 

   if t<2  
      v = 0; 
   elseif t<6  
      v = 0.2*t*t - .8*t +.8; 
   else  
      v = 1.6*t - 6.4; 
   end 

 
capcur.m 

 
function i = CapCur(t) 
   if t<2  
      i=0; 
   elseif t<6  
      i=.2*t - .4; 
   else  
      i =.8; 
   end 

 
c7s4p1.m 

 
t=0:1:8; 
for k=1:1:length(t) 
  i(k)=CapCur(k-1); 
  v(k)=CapVol(k-1); 
  p(k)=i(k)*v(k); 
  w(k)=0.5*v(k)*v(k);  
end 
 
 plot(t,i,t,v,t,p) 
 text(5,3.6,'v(t), V') 
 text(6,1.2,'i(t), A') 
 text(6.9,3.4,'p(t), W') 
 title('Capacitor Current, Voltage and Power') 
 xlabel('time, s') 
 
% plot(t,w) 
% title('Energy Stored in the Capacitor, J') 
% xlabel('time, s') 
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P7.4–3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P7.4-4 
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P7.4-7 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Section 7-5:  Series and Parallel capacitors 
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Section 7-6:  Inductors 
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Section 7-7:  Energy Storage in an Inductor 
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Section 7-8: Series and Parallel Inductors 
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Section 7-9: Initial Conditions of Switched Circuits 
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Section 7-10: The Operational Amplifier and RC Circuits 
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P7.10-2 
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Verification Problems 
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The equation for the inductor current indicates that this current changes instantaneously 
at t = 3s. This equation cannot be correct. 

We need to check the values of the inductor current at the ends of the intervals. 

The equation for the inductor current indicates that this current changes instantaneously 
at t = 4s. This equation cannot be correct. 
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Design Problems 
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