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Q.1 is Compulsory Marks 
OBE 

CO RBT 

1. 

 Sketch the bode plot for the following transfer function and determine 

phase margin and gain margin. G(s) =
50

𝑠(1+0.5𝑠)(1+0.05𝑠)
 [10] CO5 L3 

2. 

a. Make use of the response curve of second order underdamped system to define 

and derive the expression for (i) Peak time  

b. For a unity feedback system G(s) = 
20(𝑠+2)

s(s+3)(s+4)
  , find the steady state error for 

r(t)=3u(t) + 5tu(t) 

[06] 

 

 

[04] 

 

CO3 

 

L2 

 

3. 
Determine the ranges of k such that the characterstic equation is 𝑠3 + (2𝑘 + 3)𝑠2 +

(6𝑘 + 7)𝑠 + (7𝑘 + 8.5) = 0 has roots more negative than s=-1.   

 

[10] 

   

CO3 
L3 

4. 

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

(s+2)(s+4)(𝑠2+ 6s+25)
. Determine the range of values of k for the system stability. 

What is the value of k which gives sustained oscillations and what is the oscillation 

frequency. 

[10] CO3 L3 

5. 
Sketch the root locus for a negative feedback control system with G(s)H(s) = 

𝐾

S(s+4)(𝑆2+ 4S+20)
 

[10] 

 

 

CO4 

 

 

L3 

 

6 

a) Analyze the Bode plot shown in Fig below to estimate the transfer function of a 

control system:                             

 

[10] CO5 L3 

7. 

a. Develop a state model for the electrical network shown such that e1(t) and e2(t) are 

inputs and output is taken across the resistor R. 

                                    . 

 

b.  Find state transmission matrix for[
0 1

−3 −4
] 

 

[06] 

 

 

 

[04] 

 

CO5 L3 
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CO3 
L3 
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a) Analyze the Bode plot shown in Fig below to estimate the transfer function of a 

control system:                             

 

[10] CO5 L3 

 

Sol: 

 



 

7. 

a. Develop a state model for the electrical network shown such that e1(t) and e2(t) are 

inputs and output is taken across the resistor R. 

                                    . 

 

b.  Find state transmission matrix for[
0 1

−3 −4
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