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Instructions:  1. Answer any FIVE full questions, choosing one full question from each unit. 

          2. Missing data, if any, may be suitably assumed.  
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  UNIT - I CO PO Marks 

1 a) Discuss the requirements of a good control system. CO1 PO1 06 

 b) For the electromechanical system shown in Fig. 1, find the 

transfer function Y(s)/E(s). The coil has a back emf of                

eb = Kb (dy/dt) and the coil current produces a force of F=kmi on 

the mass m. 

 

Fig. 1 

CO2 PO2 14 

  OR 
   

2 a) 

 

Fig. 2 

CO2 PO2 08 

U.S.N.           



 

 
 

For the mechanical system shown in Fig. 2, draw the equivalent 

mechanical network and obtain differential equations of 

equilibrium. 

 b) Derive the expression for Transfer Function of field-controlled 

DC motor. 

CO2 PO1 08 

 c) List out the differences between Open loop and Closed loop 

control systems. 

CO1 PO1 04 

  UNIT - II 
   

3 a) Derive an expression for the first order response for unit step 

input. 

CO3 PO1 10 

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

given by  𝐺(𝑆) =  
10(𝑆+2)

𝑆2(𝑆+1)
    Find (a) Position, velocity 

and acceleration error constants  (b) Steady state error when the 

input is 𝑅(𝑆) =  
3

𝑆
−  

2

𝑆2 +  
1

3 𝑆3  

 

CO3 PO2 10 

  OR 
   

4 a) Applying Routh-Hurwitz criterion, find the range of k for 

stability of a system with open loop transfer function 

𝐺𝐻(𝑆) =  
𝐾

𝑆(𝑆 + 4)(𝑆2 + 2𝑆 + 2)
 

Also determine the stability of the system when k=12 

CO4 PO2 10 

 b) A unity feedback system has the open loop transfer function 

𝐺(𝑆) =  
25

𝑆(𝑆+5)
 

Determine the following for a unit step input 

(a) Maximum Overshoot (b) Peak time  (c) Rise time (d) Settling 

time  

CO3 PO2 10 

  UNIT - III 
   

5  Draw the root locus and find the range of k for a un ity feedback 

system with tranfer function  

𝐺(𝑆) =  
𝐾(𝑆 + 6)

𝑆(𝑆 + 1)(𝑆 + 2)
 

CO4 PO2 20 

  OR 
   

6  Construct the Root Locus for a unity feedback system with 

𝐺(𝑆) =  
𝐾(𝑆+1)

𝑆2(𝑆+3)(𝑆+5)
 and find the range of k for system 

stability. 

CO4 PO2 20 

  UNIT - IV 
   

7  Draw the Bode plot and determine gain margin, phase margin, 

gain cross over frequency and phase cross over frequency for a 

system having open loop transfer function   

CO4 PO2 20 



 

 
 

GH(S) = 
80

𝑆 (𝑆+2)(𝑆+20)
   

  
 OR 

   

 

 
8  Draw the Bode plot and determine the value of k for which the 

system is marginally stable, the transfer function of the unity 

feedback system being  

GH(S) = 
𝑘

𝑆 (𝑆+4)(𝑆+10)
 

CO4 PO2 20 

   
UNIT - V 

   

  9 a) Investigate the stability of a system with open loop transfer 

function Sketch the Nyquist plot of    

G(S)H(S) =  
𝐾

(𝑆+1)(𝑆+2)(𝑆+3)
 

Find the range of K.      

CO4 PO2 12 

  b) 
Draw Polar plot for transfer function   G(S) =  

12

𝑆2(𝑆+1)(𝑆+2)
 

CO4 PO1 08 

   
OR 

   

 10 a) Using Nyquist stability criterion, determine the value of k for the 

stability of system with open loop transfer function  

G(S) =  
𝑘 (𝑆+3)

𝑆(𝑆−1)
 

CO4 PO2 12 

  b) 
Draw Polar plot for transfer function      G(S) =  

12

𝑆(𝑆+1)(𝑆+2)
 

CO4 PO1 08 
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