
EE3114 Tutorial (Week 11) 

1.  Transfer Function from the State Description 

Use  ( )  
 ( )

 ( )
  (    )      to find the transfer function of the system described by 
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2. Control Law for a Second-Order System 

Suppose you have an undamped oscillator with frequency ω0 and a state-space description given 

by 
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Find the control law, K =[K1 K2], that places the closed-loop poles of the system so that they are 

both at -2ω0. In other words, you wish to double the natural frequency and increase the damping 

ratio from 0 to 1.  

3. How Zero Location Can Affect the Control Law 

A specific system is described by 
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With a zero at s = z0. Find the state feedback gains necessary for placing the poles of this system 

at the roots of            
 . 

4.  An Estimator Design for a 2
nd

 Order System 

Design an estimator for a simple pendulum with equations of motions: 
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Compute the estimator gain matrix that will place both the estimator error poles at -10ωn. 


