
 VELALAR COLLEGE OF ENGINEERING AND TECHNOLOGY 

 (An Autonomous Institution, Affiliated to Anna University, Chennai) 

Model Question paper  Regulations-2016 

Programme: B.E. - BME Semester: 5 Max. Marks: 100 Duration  3  Hrs 

Course Code & Title:  16BMT53 BIOCONTROL SYSTEMS 

Class:16BM5A&5B Date:  Time:  

Knowledge 

Levels (KL) 

K1 - Remembering K3 - Applying  K5 – Evaluating 

K2 - Understanding K4 – Analysing  K6 – Creating 

  

                                        Part A - Answer ALL Questions.                    10  x 2 = 20 Marks 

No. Question KL 

1 Differentiate open and closed loop system. K4 

2 Draw and write the integro differential equation for a series RLC circuit excited by a voltage 

source. 

K3 

3 Find the transfer function of the system having unit step response of a linear time 

invariant (LTI) system is given by y(t) = (1 − e−2t)u(t), assume zero initial conditions. 

K3 

4 Define settling time and write its expression. K1 

5 State Routh-Hurwitz criterion. K1 

6 A loop transfer function is given by:   

 

The point of intersection of the asymptotes of on the real axis in the s-plane is at 

__________. 

K3 

7 Find resonant peak for the second order system having damping ratio 0.5 and natural 

frequency of oscillation is 8 rad/sec. 

K3 

8 Define M and N circles. K1 

9 Difference between Engineering and Physiological control systems. K4 

10 List the different types of mathematical modeling in biological control system. K2 

  

                           Part B - Answer ALL Questions.                                          5 x 16 = 80 Marks 

 

No               Question 
Marks KL 

11. (a)   Write the differential equations governing the mechanical rotational 

system shown in fig. Draw the torque-voltage and torque-current 

analogous circuits and verify by writing mesh and node equations.   

  

 

16 K3 

 

 

OR 



 

(b)  Find the transfer function Y(s)/R(s) for the system represented by 

signal flow graph. 

 

16 K3 

  

12. (a) (i) A unity feedback system has G(s) = 

 
 

Determine the response of the given second order system.  

Obtain settling time, peak overshoot, time to peak overshoot for a 

unit-step input. 

10 K3 

  (ii) Determine steady state error, when the input signal is unit ramp 

signal. 

6 K3 

  

OR 
 

 (b) (i) Find unity feedback system has G(s) =  

 

 

Determine i) Type and order of system, ii) Static error constants 

and iii) Steady state error for parabolic input. 

8 K3 

  (ii) 
A unity feedback system has G(s) = 

 

 Find generalized coefficient and steady state error for r(t) = t
2
. 

8 K3 

      

13. (a) (i) Using Routh-Hurwitz criterion for the unity feedback system with 

open loop transfer function G(s) = 

 

i) Find k range for stability 

ii) Find k value for marginally stable 

iii) Find actual location of closed loop poles when system is 

marginally stable 

16 K3 

    

OR 
  

 (b)  Consider unity feedback control system with transfer function  

G(s) = 

 
 

Sketch the root locus for the system 
 

16 K3 

      



14. (a)  Sketch Bode plot for a unity feedback system having      

              G(s) =       

 

Determine gain margin, phase margin, gain crossover frequency, 

phase crossover frequency 

16 K3 

                                                         OR   

 (b)  Consider the open loop transfer function of a closed loop control 

system     G(s)H(s)=  

 

Draw the polar plot for this control system.  

16 K3 

15. (a)  Explain in detail about the muscle stretch reflex with the neat block 

diagram  

16 K2 

   
                                                      

OR 

  

 (b)  Explain in detail about linear model of respiratory mechanics 16 K2 
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