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Anna University Exams Nov / Dec 2017 – Regulation 2013 
Rejinpaul.com Unique Important Questions – 5th Semester BE/BTECH 

IC6501 CONTROL SYSTEMS  
Unit -I 

1. Write the differential equations governing the Mechanical system shown in fig.and 
determine the transfer function.  

 

2.. Obtain the closed loop transfer function C(S)/R(S) of the system whose block 

diagram is shown in fig.  

 

3. Find the overall gain of the system whose signal flow graph is shown in fig.  
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4.Explain the working principle of synchro transmitter, receiver and synchro control 

transformer.And also explain How synchro works as an error detector in servo system.  

5. Explain the working of AC servomotor in control systems and derive the transfer function of AC 

servo motor.  

6.  Write the differential equations governing the mechanical  rotational system. Draw the F-V and 

F-I   analogous circuits. 

 

UNIT - II 

1 .Consider the unity feed back closed loop system where the forward transfer function is 
G(s)=25/s(s+5). Obtain the rise time, Peak time, Maximum overshoot and the settling time when 
the system is subjected to a unit-step input. 
 

2. The open loop transfer function of a unity feedback system is given  by G(s) = K/s(sT+1), where K 

and T are positive constant. By what factor should the amplifier gain K be reduced, so that the 

peak overshoot of unit step response of the system is reduced from 75% to 25%.  

3. A unity feed system has the forward transfer function G(s) =    K1(2s+1)    . 
                                                                                                                          S(5s+1)(1+s)2 

The input r(t) = 1+6t is applied to the systems. Determine the minimum value of K1 if the steady  

error is to be less than 0.1. 

4.The open loop transfer function of a unity feedback system is given  by G(s) = A/s(sT+1). By what 

factor should the amplifier gain A be multiplied so that the damping ratio is increased from 0.2 to 

0.6. 

  

 

 

 

5. Derive the expressions and draw the response of first order system for unit step input.  
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6. Derive the response of second order system for under damped case and when input is unit step. 

7.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)]. 

8.For a closed loop system with G(s)H(s)=10/[(S+1)(S+2)(S+3)] find the dynamic error constants 

and steady state error if r(t)=1+2t+3t2.  

9.Explain the effect of P,PI,PID controllers in feedback control systems 
 

Unit - III 
 

1.Sketch the bode plot of the open loop transfer function  G(s) = s2(s+10)/(s+5)2(s+0.1) and from 
the plot determine the phase margin and gain margin. 
 

2.The open loop transfer function of a system is given by G(s) = K/s(1+0.5s)(1+0.2s). Using bode 
plot find the value of K so that (i) The gain margin of the system is 6db and (ii)The phase margin of 
the system is 25o. 
 
3.The open loop transfer function is given by G(s) = K/s(s2+s+4). Using polar plot, determine the 
value of K, so that phase margin is 50o. What is the corresponding value of gain margin? 
 
4.Sketch the polar plot of the transfer function G(s) = 10 (s+1)/(s+10)2 and from the plot, 
determine the phase margin and the gain margin. 
5. (i)Obtain the relations for Mr and ῳr in terms of damping factor 
   (ii)Determine the closed loop bandwidth, peak magnitude, gain & phase margin for 

G(s)=4/[s(s+1)].and Obtain the correlation between time response and frequency response 

specifications. 

UNIT - IV 

1. Using Routh criterion determine the locations of the roots of the characteristic equations is 

S6+3S5+5S4+9S3+8S2+6S+4 = 0 and comment on the stability of the systems. 

2.Explain in detail the realization of lag ,lead, lead-lag electrical networks 

3.Draw the Nyquist plot for the system whose open loop transfer function is G(S)= K / S 
(S+2)(S+10).Determine the range of k for which closed loop system is stable.  
 

4.Design a lead compensator such that the system having G(s) H(s) = 5 / [(1+s)(1+0.5s)2] open-loop 

transfer function will have a phase margin of about 40o. 
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5.The open loop transfer function of a unity feedback control system is given by 

G(s)=K/[s(1+0.2s)]. Design a suitable compensator such that the system will have Kv = 10 and 

P.M. = 50o. 

6. (i)Explain the procedure for designing  a Phase lead /lag/lead-lag compensator network using 

Bode plot.   

        (ii) State and explain Nyquist Stability Criterion. 

UNIT - V 

1. Explain briefly about the controllability and observability test for time varying and time 

invariant continuous time systems. 

2.Determine whether the system described by the following state model is completely 

controllable and  observable 

 

3. With a neat block diagram derive the state model and its equations of a linear multi input multi 

output system.  

4.(i)Explain the effect of state feedback.  

  (ii)Obtain the diagonal canonical form of the state model by a suitable transformation matrix for 

the given system.  
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5.Obtain the time response of the system described by

 

 

With the initial conditions 
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