
 





 
 4. (15 points)    Consider the following systems: 
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For each system, find ALL poles for each system, sketch ALL poles in the complex number plane, 
and determine each system’s stability.  Scale and label each axis. 
 
 
 
Answers 
____________________________________________________________________ 
      
Eq. 3             Im 
 
Poles: at  and  j2.1± j3±
 
 
 
 
                  Re 
 
 
 
 
 
Stability: stable, but not asymptotically stable 
____________________________________________________________________ 
 
Eq. 4           Im 
 
Poles: double pole at –1 on the real axis 
 
 
 
 
                  Re 
                -1 
 
 
 
Stability:  asymptotically stable 
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5. (20 points) Given: the electrical LC circuit shown. The input variable is the battery voltage, Vin(t). 
Find the differential equation or transfer function (your choice) describing the dynamic relationship 
between input Vin(t) and output Vout(t). 
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The easiest approach is Kirchhoff Impedance analysis: The complex impedances are: 
LS and 1/(Cs).  Thus 
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Answer 
Differential Equation or transfer function 
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