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Instrumentation Engineering) 
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Time : Three hours Maximum : 100 marks 

Answer ALL questions. 

PART A — (10 × 2 = 20 marks) 

1. What are the advantages of signal flow graph method? 

2. Why negative feedback is preferred in control system? 

3. List the standard test signals used in analysis of control system? 

4. Define steady state error of a system. 

5. What are the advantages of frequency response analysis? 

6. Define gain crossover frequency. 

7. What is effect of adding zeros? 

8. State Nyquist stability criterion. 

9. What is the need for compensation in feedback control system? 

10. What is the transfer function of lead compensator and draw its pole-zero plot? 
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PART B — (5 × 16 = 80 marks) 

11. (a) Write the differential equations governing the behavior of the mechanical 

system shown in Figure.1 Draw the force voltage and force current 

electrical analogous circuits and verify by writing mesh and node 

equations.     (16) 

 

Figure.1 

Or 

 (b) Using block diagram reduction technique finds the transfer function C/R 

for the system shown in Figure.2 and verify it by using signal flow graph 

method.    (16) 

 

Figure.2 
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12. (a) (i) Derive the expressions for time response of a under damped second 

order system.    (8)  

  (ii) A unity feedback control system has an open loop transfer function   

   G(s) = 5/s(s+1). Find the rise time, percentage overshoot, peak time, 

settling time for a step input of 10 units. Also determine the peak 

overshoot.   (8) 

Or 

 (b) (i) Write short notes on   (8) 

   (1) PI controller 

   (2) PID controller 

  (ii) A unity feedback system has G(s) = 1/s(s+1). The input to the 

system is described by r(t) = 4+6t+2t3. Find the generalized error 

coefficients and steady state error. (8). 

13. (a) Sketch the Bode plot for the following transfer function and obtain gain 

and phase cross over frequencies. 

  G(s) = 
0.1s)(1 0.4s) (1 s

20

++

   (16) 

Or 

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

G(s) = 
2s)(l s)(l s

1
2

++

. Sketch the polar plot and determine the gain 

margin and phase margin.   (16) 

14. (a) (i) The characteristic equation of a feedback control system is given by 

 s4 + 20s3 + 15s2 + 25 + K = 0  (10) 

   (1) Determine the range of values of K for the system to be stable. 

   (2) Determine the value of K which will cause sustained 

oscillations in the closed loop system. What are the 

corresponding oscillating frequencies? 

  (ii) Using Routh criterion, determine the stability of the system 

represented by the characteristic equation  

s5 + s4 + 4s3 + 24s2 + 3s + 63 = 0. Comment on the location of the 

roots of characteristic equation.  (6) 

Or 

 (b) Sketch the root locus of the system whose open loop transfer function is 

  G(s) =  
3)(s ) 1(s s ++

K
. Determine the value of K for damping ratio equal 

to 0.5     (16) 
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15. (a) Design a lead compensator for a unity feedback system with open loop 

transfer function, G(s) = 
5)1)(ss(s ++

K
 to satisfy the following 

specifications  

  (i) Velocity error constant , 50≥
v

K   

  (ii)  Phase margin is ≥  20°.   (16) 

 

Or 

 (b) Write the design procedure for lag lead compensator using Bode plot. 

Derive the transfer function of a lag-Read compensates based on 

electrical network.    (16) 

————––––—— 
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