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Choose any four out of five problems.  

Please specify which four listed below to be graded 

: 

1)_____; 2)_____; 3)_____; 4)_____; 
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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 m , dttdtx m /)()(2  , and )()(3 titx a . 

Express the state space representation in the form of 

)()(),()(
)(

tCxttBtAx
dt

tdx
mr   . 

b) Develop a corresponding state diagram.  

c) Find the transfer function )(/)()( sEssG m  when the feedback path from )(sm  

to )(sE  is broken. Find the closed-loop transfer function, )(/)()( sssM rm  . 
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Problem 2: 

Write the equation of motion for the linear translational system shown below. Draw the 

state diagram using a minimum number of integrators. Write the state equation from the 

state diagram. Find the transfer functions )(/)(1 sFsY  and )(/)(2 sFsY . Set 0Mg  for 

the transfer function. 
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Problem 3: 

For the system described by input-output differential equation given below, 

uuuybyyayc   2)1( , 

find the state space representation in the form of 
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where input is )(tu  and output is )(ty . 
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Problem 4:  

For the state variable description,  
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if )()( 3 tuetu s

t , where )(tus is the unit step function and initial conditions are all zeros, 

find )(ty . 

 

 



Page 6 

Problem 5:  

Derive the state space representation of the system in the state diagram shown below 

      )()(),()()( tCxtytBrtAxtx  . 

Please note the initial conditions are ignored here. 

 
 

 

 


