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Chapter 5: 
 

 
P5-2: 

 
Figure 5-2 
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By using the Routh method: 
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P5-3: 
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Now, none of these 
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must not be more than 0.5 sec 
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then the three poles can be found. 
 
P5.4: 
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It has 4 positive poles. 
 
P5.6 
By calculate the closed loop transfer function and using the Routh method, it is clear 
that  
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P5.7: 
After calculating the c.l. transfer function and using Routh method, one of the array in 
the first column of Routh table will be  
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so the numerator will be positive. It must be greater than -2.96. 
 
P5.8: 



 
Figure 5.8 

 
a) 

[ ]11
1
0

10
32

32

21

22

211

=







=







 −−
=⇒









+=
+=
−−=

CBA ,,
xxy
uxx
xxx

&
&

 

b) 

2
1

21
1

2
3

1
1

1
+

=
+−

−
=

+
−

−
=

s)s)(s(
s

)
s

(
s

)s(G  

c) 
yes, system is stable. 
d) 
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system is not observable. 
 
P5.12: 
By using the Routh method it will clear that  
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and then 75516 573 .k,.n ==ω the system is always stable. 
 



P5.15: 
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in steady state con. 
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then the characteristic equation is  
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By using the Routh method 
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P5.17: 
By simplifying the block diagram, the characteristic equation will be 
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