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1. Solution to Q1 

 

 

 



 

2. Solution to Q2 

 

Simulink Model 

 

Output response 

3. Solution to Q3 

(Just for verification, you need to know how to draw nyquist plot for simple transfer functions) 

 



 

4. Solution to Q5 

 



  

(a) Original system                                       (b) Transformed system 

There is an uncontrollable unstable mode 𝜆 = 2 

 

 

 

5. Solution to Q6 

 



 

 

If K = 0.15; a = 2; b = 0.3; then T(j1) = 0.0664 

Loop-shaping:  

open-loop and closed-loop transfer function 



 

Sensitivity transfer function 

 

Step-response 

 

If  K = 0.15; a = 3; b = 1;  then T(j1) = 0.0702 

Loop-shaping:  

open-loop and closed-loop transfer function 



  

Sensitivity transfer function 

 

Step-response 

 

Solution to 8 



 

0.22 

 


