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 Marks 
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CO RBT 

1 To determine the rise time, Peak time, Peak overshoot and settling time of a unity 

feedback system with open loop transfer function 𝐺(𝑠) =
𝐾

𝑠(𝑠+10)
 so that the system 

will have a damping ratio of 0.5. Compare theoretical and Practical values. 

 

 

10 CO3 L3 

2 The open-loop transfer function of a unity feedback control system is given by 

𝐺(𝑠) =
𝐾

𝑠(𝑠𝑇+1)
. 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 70% to 20%. 

 

10 CO3 L3 



 

 
 

 

 
3 A unity feedback system with open loop transfer function 𝐺(𝑠) =

0.4𝑠+1

𝑠(𝑠+0.6)
. 

Determine its transient response for unit step input. Evaluate the maximum 

overshoot and the corresponding peak time, Rise time, Settling time.  
 

10 CO3 L3 



 

 
 

 
 

 
4 The forward path transfer function of a unity feedback type-1, second order 

system has a pole at -2. The nature of gain K is so adjusted that damping ratio 

is 0.4. Evaluate the steady state error when the input is 𝑟(𝑡) = 1 + 4𝑡. 
 

10 CO3 L3 



 

 
 

5 Use the Routh-Hurwitz stability criterion to determine the location of roots on 

the S-plane and hence the stability of the system represented by the 

characteristic polynomial                                                                              𝑠7 +
5𝑠6 + 9𝑠5 + 9𝑠4 + 4𝑠3 + 20𝑠2 + 36𝑠 + 36 = 0. 
 

 
 

10 CO3 L3 



 

 
 

 
6 The open loop transfer function of a unity feedback system is given by 𝐺(𝑠) =

𝐾(𝑠+1)

𝑠3+𝑎𝑠2+2𝑠+1
. Determine the value of K and a so that the system oscillates at a 

frequency of 3rad/sec. 
 

 
 

10 CO3 L3 



 

 
7a The characteristic equation of a feedback control system is given by                                            

𝑠4 + 20𝑠3 + 15𝑠2 + 2𝑠 + 𝐾 = 0. (a) Determine the range of values of K for 

the system to be stable. (b) Can the system be marginally stable? If so, find the 

required value of K and the frequency of sustained oscillations. 
 

 
 

5 CO3 L3 

7b Use the Routh-Hurwitz stability criterion to determine the location of roots on 

the s-plane and hence the stability of the system represented by the 

characteristic polynomial 𝑠6 + 2𝑠5 + 𝑠4 + 2𝑠3 + 3𝑠2 + 4𝑠 + 5 = 0. 
 

5 CO3 L3 
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