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M.E. / M.TECH. DEGREE EXAMINATIONS, DEC 2020 (Held during April, 2021) 

First Semester 

MS18104- Control Systems Design 

(Mechatronics) 

(Regulation 2018 ) 

Time: Three hours                                                                                            Maximum : 80 Marks 

Answer ALL questions 

PART A - (8 X 2 = 16 marks) 

1. Output of feedback control system should be function of  

i. Input signal  

ii. Feedback signal 

iii. Output and feedback signal 

iv. Input and feedback signal 

2. Process always require some degree of control action to achieve set point 

i. Integrating, derivative 

ii. Self-regulating, proportional 

iii. Runaway, linear 

iv. Self-regulating, Integral 

3. Which principle specifies the relationship between enclosure of poles and zeros by s-plane 

contour and the encirclement of origin by q(s) plane 

i. Argument 

ii. Agreement 

iii. Assessment 

iv. Assortment 

4. Which one of the following statements is not true? 

i. The phase lead network increases the phase margin of the system and thus proves 

additional stability. 

ii. When the design specifications include an error constant, the design of a phase 

lead network is more readily accomplished on the Bode diagram. 

iii. When an error constant is not specified but the settling time and overshoot for a 

step input are specified, the design of a phase lead network is more readily carried 

out on the s-plane. 

iv. Phase lead compensation decreases the system bandwidth, whereas the phase lag 

compensation increases the system bandwidth.  

5. Define process variable. 

6. Why the controllers of open loop transfer function tuned? 

7. An amplifier with resistive negative feedback as two left half-plane poles in its open-loop 

transfer function. Comment on the stability of the system. 

8. List some of the tuning methods used for tuning PI controller.   
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PART B - (4 X16 = 64 marks)* 

9. (a) What is the necessity of deriving mathematical modeling? With suitable diagram 

write the mathematical modeling of mechanical, electrical and pneumatic 

systems. 

(16) 

(OR) 

 (b)  Using the block diagram reduction technique, find the closed loop transfer 

function of the system whose block diagram is shown in fig. 

 

(16) 

 

10. (a) Describe briefly the characteristics of ON/OFF, P, PI and PID controller. (16) 

(OR) 

 (b) A system was designed to operate in closed loop, in order to obtain desired output 

values; it is required to tune the controllers. Name the controllers that can be used 

for closed loop control and briefly write about the features and characteristics of 

controllers with necessary equations. 

(16) 

 

11. (a) A technique used as stability criterion in the field of classical control theory 

developed by Walter R. Evans that can determine the stability of the system. 

Using this technique obtain the locus for the unity feedback system whose open 

loop transfer function is G(s) = k / [s (s+2) (s+4)]. Find the value of k so that the 

damping ratio of the closed loop system is 0.5.

 

(16) 

(OR) 

 (b) Identify the graphical design technique designed by Hendrik Wade Bode that 

shows gain margin and phase margin required to maintain stability under 

variation in circuit characteristics caused during manufacturing or during 

operation. Sketch the graphical plot for the following open loop transfer function 

and determine phase margin and gain margin. 
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(16) 

 

12. (a) Explain the procedure for the design of lead-lag compensator using bode plot. (16) 

(OR) 

 (b) Design a lead compensator for a unity feedback control system with open loop 

transfer function, G(s) = k / [s (s+4)(s+7) to meet the following specifications 

(i) % Peak overshoot = 12.63%,  (ii) natural frequency of n,  

oscillation = 8 rad/sec, (iii) Velocity error constant,  Kv >= 2.5. 

(16) 


