
Fall 2005 EE595S  
Homework Assignment Number 4 

 
Note:  Since this will not be collected, there is no due date.   It is recommended that this 

be completed before we start the next set of lecture notes. 
 
Problem 1 
 
Our state vector will be 
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The state equations for r

qsi , r
dsi , and rmω  are unchanged.  Thus 
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Problem 2 
Derive a linearized model similar to (15.6-1) of the text [1]. 
 
Our input vector will be  
 

[ ]TLv Tmu φ=  
 
Linearizing our result from problem 2, we have 
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Problem 3 
 
We start with 
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Since the capacitor current is zero in the steady-state, 
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Thus 
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Note that (15.4-14) still holds, thus 
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Expressions (15.5-7), and (15.5-8) still hold.  Substitution of these into the above and 
manipulating yields 
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Problem 4 
Calculation of the q- and d-axis voltages is straightforward.  Numerical values are 
attached.  To find the dc voltage 
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We also have that 
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Solving the above yields 
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The negative root gives the most reasonable answer.  See mathcad sheet for numerics. 
 
 
Problem 5 
See mathcad sheet (attached). 
 


