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B.E./B.TECH. Degree Examination, December 2020 
Third Semester  

EE18304 – CONTROL SYSTEMS 
Regulation 2018 

Time: Three hours                                                                                                        Maximum : 80 Marks 
Answer ALL questions 

PART A - (8 X 2 = 16 marks) 
1. Feedback control system is referred to as loop systems. 

a. Open                                c.    Continuous  
b. Closed                             d.    Discrete 

2. The output of the feedback control system must be a function of: 
a. Reference input                   
b. Output and feedback signal 
c. Input and feedback signal 
d. Reference output 

3. Which of the following transfer function will have the greatest maximum overshoot? 
a. 9/(s2+2s+9) 
b. 16/(s2+2s+16) 
c. 25/(s2+2s+25) 
d. 36/(s2+2s+36) 

4. The main objective of drawing root locus plot is: 
a. To obtain a clear picture about the open loop poles and zeroes 
b. To obtain a clear picture about the transient response of feedback system for various values 

of open loop gain K. 
c. To determine sufficient condition for the value of ‘K’ that will make the feedback system 

unstable 
d. Both b and c 

5. How the roots of characteristic equation are related to stability? 
6. What is the principle of argument in Nyquist stability criterion? 
7. What are the characteristics of lag-lead compensation? When lag-lead compensation is employed? 
8. Discuss the effect of adding a pole to open loop transfer function of a system. 

PART B - (4 X16 = 64 marks) 
09. (a) Derive the transfer function of field controlled DC motor. (16 ) 

(OR) 
 (b) Determine the differential equations governing the mechanical system shown in 

figure. Draw force-voltage and force-current electrical analogous circuits and verify 
by writing mesh and node equations. 

(16) 
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10. (a) Analyze the response of positional control system with velocity feedback for unit 

step input,  

 

( 16 ) 

(OR) 
 (b) Sketch the root locus for the unity feedback system whose open loop transfer 

function is  
G(s)H(s) = K/[s(s+4)(s2+4s+20)] 

( 16 ) 

 
11. (a) The open loop transfer function of a unity feedback system is given by 

G(s) = 1/ [s2 (1+s) (1+2s)]. Sketch the polar plot and determine the gain and phase 
margin. 

( 16 ) 

(OR) 
 (b) (i) Using Routh criterion, determine the stability of the system represented by the 

characteristic equation s4+8s3+18s2+16s+5=0. Comment on the location of roots 
of characteristic equation. 

( 06 ) 

  (ii) Construct the Nyquist plot for a system whose open loop transfer function is 
given by G(s)H(s) = K(1+s)2. Find the range of K for stability of the system. 

( 10 ) 

 
12. (a) (i) Determine the realization of compensator that improves the transient response 

of the system using electrical network. 
( 08 ) 

  (ii) Design a suitable compensator that improves steady state response of the 
system using bode plot 

( 08 ) 

(OR) 
 (b)  Consider the unity feedback system whose open loop transfer function is 

G(s) = K/[s(s+3) (s+6)]. Design a lag-lead compensator to meet the following 
specifications. (i) Velocity error constant, Kv = 80. (ii) Phase margin, greater than or 
equal to 35 degree. 

( 16 ) 


