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1-a) Find the signal flow graph of the system shown in Figure 1 Use the given 

variables as nodes. List all loops. 
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Figure 1 

Solution 

 
1-b) 

The SFG is given by: 
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Solution 

 

 

 
 

2-a) 

We want the transfer function of 
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The system is reduced to 

 

 

 

 
 

 

2-b) Hand sketch the root locus of   1 + KG(s) = 0 as K varies from 0 to +∞, where  
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Intersection of Asymptotes on the real line 
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                                                    The root locus  

3-a) 
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3-b) 

4-a) 
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                                                                        Figure 4 

 
ii) The closed loop system as stable when applying Niquest Criteria 

As GM is positive, the polar plot does not contain the critical point. 

All required values are above 

4-a) 3-b) For the characteristic equation of feed back system given by: 
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Determine the range of k so that the system is stable. 

 
 

 
 
 

4-b) For the system given below in figure 5, estimate the values of K and Kt so that a 

maximum percentage overshoot of 9.6% and a settling time of 0.05 sec for a tolerance 

band of 1% are achieved. 
 

 

 
  

                                                         Figure 5 

The system is reduced to 
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5) Consider the standard feedback system shown below in figure 6. 

 
Figure 6 
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