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Problem 1: 
The equations that describe the dynamics of a motor control system are 
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a) Assign the state variables as )()(1 ttx mθ= , dttdtx m /)()(2 θ= , and )()(3 titx a= . 
Express the state space representation in the form of 

)()(),()()( tCxttBtAx
dt

tdx
mr =+= θθ . 

b) Find the transfer function )(/)()( sEssG mΘ=  when the feedback path from )(smΘ  
to )(sE  is broken. Find the closed-loop transfer function, )(/)()( sssM rm ΘΘ= . 
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Problem 2: 
For the matrices 
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determine the functions of matrices tAe 1  and 99
2A . 
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Problem 3: 
Derive a state space representation of the system given in the state diagram shown below 
in the form of )()(),()()( tCxtytBrtAxtx =+=& , 
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Problem 4:  
Find an “equivalent” Jordan-canonical-form dynamical equation of 
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Problem 5:  
Show that two equivalent systems through similarity transformation are  
a) zero-state equivalent (i.e., )()( )()( τδτδ ττ −+=−+ −− tDBeCtDBCe tAtA ), and 
b) zero-input equivalent (i.e., )()( 0

)(
0

)( 00 txeCtxCe ttAttA −− = ). 


