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PART A 

Answer any three questions. Each carries 10 marks. 

 

1. a) What is a control system? What are the major types of control systems? (2) 

b) Explain the specific objectives of process control systems. (3) 

c) Explain PID controller with the help of an example. (5) 

2. a) Compare open loop and closed loop control systems. (4) 

b) Develop the differential equations governing the mechanical system shown 
below by drawing the free body diagrams and determine the overall transfer 
function. 

(6) 

  

3. a) What are the properties of signal flow graph? (2) 

b) Explain Mason’s gain formula. (4) 

c) Explain with a neat figure the working of a pneumatic actuator. (4) 

4. a) Define transfer function. (2) 

b) 
Develop the overall transfer function of the system whose block diagram is 
given below. 

(8) 
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PART B 

Answer any three questions. Each carries 10 marks. 

 

5. a) Differentiate between transient and steady state response of a system? (2) 

b) How second order systems are classified depending on the value of damping? (4) 

c) What do you mean by step response of a system? (4) 

6. 
 

Apply Routh criterion to determine the stability of a control system whose 

characteristic equation is given as 
 

a) s7+12s6+12s5+8s4+9s3+2s2+10s+10=0 (5) 

b) 2s4+s3+12s2+8s+2=0 (5) 

7. 
a) Explain the different types of electronic compensators used in control systems? (5) 

b) Explain the different rules for the construction of root locus. (5) 

8. a) Why compensation is necessary in feedback control system? (2) 

b) Sketch the root locus of the unity feedback control system whose open loop 

transfer function is given by, G(s) =
�(���)

�(��������)
 

(8) 

   
PART C 

Answer any four questions. Each carries 10 marks. 

 

9. a) What are the advantages of Bode plot? (2) 

b) Sketch the Bode plot for the transfer function G(s) =
��(���.���)

�(����������)
and 

determine the phase margin and gain margin. 
(8) 

10 a) What are the advantages of frequency response analysis? (2) 

b) Find the open-loop transfer function for a unity feedback second order control 
system for which resonant peak is 1.1 units and resonant frequency is 11.2 
rad/sec. 

(4) 

c) Differentiate between gain and phase cross over frequencies. (4) 

11. a) Define the following terms 

(i) Resonant Peak                     (iii)     Cut-off Rate 

(ii) Bandwidth                           (iv)      Resonant Frequency 

(8) 

b) Explain corner frequency. (2) 

12  Construct the Nyquist plot for a system whose open loop transfer function is 

given by    G(s) =
�(���)�

��
. Find the range of K for stability. 

(10) 
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13  The open loop transfer function of a unity feedback control system is given 

byG(s) =
�

��(���)(����)
. Sketch the polar plot and determine the gain margin and 

phase margin. 

(10) 

14 a) What is a Polar plot? (2) 

b) What is a Nyquist diagram? Why it is called a frequency response method? (4) 

c) Explain Gain margin and Phase margin as applied to Polar plot. (4) 

**** 


