MODULE 6
STABILITY ANALYSIS IN FREQUENCY DOMAIN

1. What is frequency response? List out the different frequency domain specifications.
2. What is Bode plot? What are the main advantages of Bode plot?
3. What are the three types of compensators? Explain uses of all three compensators.
4. What does an octave line represent in a Bode plot?
5. Define phase cross over frequency and gain cross over frequency.
6. Define Phase margin and Gain margin of a system.
7. Define resonant frequency, cut-off rate and bandwidth of a system.
8. Plot the Bode diagram for the following transfer function and obtain the gain and phase cross over frequencies G(S) = 10/ S (1+0.4S) (1+0.1S)
9. Sketch the Bode plot and hence find Gain cross over frequency, Phase cross over frequency, Gain margin and Phase margin G(S) = 0.75(1+0.2S)/ S(1+0.5S) (1+0.1S)
10. Sketch the Bode plot and hence find Gain cross over frequency, Phase cross over frequency, Gain margin and Phase margin. G(S) = 10(S+3)/ S(S+2) (S2+4S+100)
11. Plot the Bode diagram for the following transfer function and obtain the gain and phase cross over frequencies G(S) =KS2 / (1+0.2S) (1+0.02S). Determine the value of K for a gain cross over frequency of 20 rad/sec
12. Plot the Bode diagram for the following transfer function and obtain the gain and phase cross over frequencies. G(S) = 10/ S (1+0.4S) (1+0.1S)
13. The open loop transfer function of a unity feedback system is G(S) = 1/ S (1+S) (1+2S). Sketch the Polar plot and determine the Gain margin and Phase margin.
14. Sketch the Bode plot and hence find Gain cross over frequency, Phase cross over frequency, Gain margin and Phase margin. G(S) = 0.75(1+0.2S)/ S (1+0.5S) (1+0.1S)
15. Sketch the Bode plot and hence find Gain cross over frequency, Phase cross over frequency, Gain margin and Phase margin G(S) = 10(S+3)/ S(S+2) (S2+4S+100)
16. Plot the Bode diagram for the following transfer function and obtain the gain and phase cross over frequencies G(S) =KS2 / (1+0.2S) (1+0.02S). Determine the value of K for a gain cross over frequency of 20 rad/sec.
17. Sketch the Nyquist diagram for the system shown in the following figure, and then determine the system stability using the Nyquist criterion.
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18. Draw the Nyquist plot for the system whose open loop transfer function is 
G(S) H(S) =K/S (S+2) (S+10)
Determine the range of K for which closed loop system is stable.
19. Construct Nyquist plot for a feedback control system whose open loop transfer function is given by G(S) H(S) =5/ S(1-S)
Comment on the stability of open loop and closed loop transfer function.
20. Sketch the Nyquist plot for a system with the open loop transfer function
G(S) H(S) =K (1+0.5S) (1+S) / (1+10S) (S-1)
Determine the range of values of K for which the system is stable.
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