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2- For the system below:



· Find the system transfer function
· Find the system eigen values and eigen vectors
· Diagonalize matrix A
· Obtain the system response y(t)

3- For the system below:




· Find the system transfer function
· Find the system eigen values and eigen vectors
· Diagonalize matrix A
· Obtain the system response y(t)

4- A system is described by


Where


a) Find y(t) when x(0)=0 and u(t) is a unit step input
b) Find the matrix A of the system.

5- Given the following state equation


Obtain the corresponding differential equation of the above system in terms of y and u

6- Obtain the state space equation for each of the following systems:
a) 
b) 
c) 
d) 
7- [image: ]Write down the state space equation for the system shown below in which x1, x2 and x3 constitute the state vector.








8- Given the following state equations:

· 

· 

Obtain the corresponding scalar differential equations in terms of y.

9- Consider the system:


Show that the system is completely controllable and completely observable
10- Consider the system:


Show that the system is not completely observable
11- Consider the system:

Find the conditions on b1, b2 and b3 that makes the system completely controllable.
12- Consider the system:

Design a state feedback control system so that the system damping ratio ζ=0.5 tp=1.8sec and a pole at s=-10
13-  Given:

Find the state feedback  [f1   f2] such that the closed loop system has -1 and -2 as its eigenvalues
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