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14EC/EI502 

Scheme- Linear Control Systems 
 
 

        III/IV B.Tech (Regular) DEGREE EXAMINATION 

November, 2019 Electronics and Communication Engineering Fifth Semester 

  
 

 a) State the effect of feedback on stability, gain 

The effect of negative (or degenerative) feedback is to “reduce” the gain. ... Because 

negative feedback produces stable circuit responses, improves stability 

 

 b) Define linear control systems 

which follow the principle of homogeneity and additivity 

 

 c) Match the following in F-V analogy 

(a) Mass  --- (ii)                             (i) reciprocal of resistance 

(b) Spring constant ---1/c              (ii) inductance 

 

 d) Give the equation of a second order system with unit step input. 

 

 

 e) Define the percentage of peak over shoot. 

maximum value minus the step value divided by the step value 

 

 f) Give the formula for velocity error constant.  

 

 

 g) A system has a transfer function (1-s)/(1+s) is called____ 

_All Pass system 

 

 h) What is gain cross over frequency? 

The frequency at which the gain plot intersects 0dB line. 

 

 i) Define bandwidth. 

The bandwidth, or response time, of the system is a measure of how fast it responds to the 

changing input command 

 

 j) What is observability? 

observability is a measure of how well internal states of a system can be inferred from 

knowledge of its external outputs 

 

 k) Define state variable.  

A state variable is one of the set of variables that are used to describe the mathematical "state" 

of a dynamical system 

 

 l) What is centroid?  

The point where the asymptotes meet. 

 

UNIT I 

2. a) What do you mean by open loop system? Give an example of open-loop system. Discuss the 

advantages of open loop system. 

 
 

 

The function of any electronic system is to automatically regulate the output and keep it within 

the systems desired input value or “set point”. If the systems input changes for whatever 

6M 



reason, the output of the system must respond accordingly and change itself to reflect the new 

input value. 

Likewise, if something happens to disturb the systems output without any change to the input 

value, the output must respond by returning back to its previous set value. In the past, electrical 

control systems were basically manual or what is called an Open-loop System with very few 

automatic control or feedback features built in to regulate the process variable so as to 

maintain the desired output level or value. 

For example, an electric clothes dryer. Depending upon the amount of clothes or how wet 

they are, a user or operator would set a timer (controller) to say 30 minutes and at the end of 

the 30 minutes the drier will automatically stop and turn-off even if the clothes where still wet 

or damp. 

 b) Find the transfer function for the given 

mechanical system.          

    

The differential equation at x(t) can be written 

as 

F(t)= Md2x/dx2+Bdx/dt+ K x(t) 

F(s)= MS2x(s)+Bs x(s)+K x(s) 

F(s)=x(s)[MS2+Bs+K] 

T(s) = x(s)/f(s) = 1/ Ms2+Bs+K        

                                                            

 

6M 

(OR) 

3. a) Obtain the transfer function of the given block diagram.  
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 b) Find the transfer function of a parallel RLC circuit by taking the output across the capacitor 
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UNIT II 

4. a) Find (i) wd (ii) Tr (iii) Ts (iv) Mp  for a system having transfer function 
𝐶(𝑆)

𝑅(𝑆)
=

25

𝑠2+6𝑠+25
 

 

wn=5, δ=0.6 
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 b) Mention the necessary and sufficient conditions for stability of a system.  

 

4M 

 

(OR) 

5. a) Determine the step, ramp, parabolic error constants of the following feedback control 

system. 𝐺(𝑆) =
10(1+4𝑠)(1+6𝑠)

𝑠2(𝑠2+2𝑠+1)
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    Answers ∞, ∞, 10 

 b) For the unity feedback system with 𝐺(𝑆) =
𝐾

(𝑠+1)3(𝑠+4)
, determine the range of K for the 

system to be stable and the frequency of oscillations. 

 
All the first column elements are positive to find the range of K. 

Routh’s table     ,        

     Range of K   (-4<K<20.41)       

    Frequency of oscillations    1.3628 rad/sec 
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UNIT III 

6. a) Mention the advantages of frequency domain analysis 

 

6M 

 b) 
Find the frequency domain specifications of a system having 𝐻(𝑆) =

36

𝑠2+8𝑠+36
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Mr=1.006, wr=1.99 rad/sec, BW=6.34 rad/sec 

 
(OR) 

7. a) 
A unity feedback control system has 𝐺(𝑆) =

20

𝑠(𝑠+2)
 Draw the Bode plot. 

Closed loop transfer function is 20/S2+2S+20 

Sub s=jw 

20/(jw)2+2jw+20 

Magnitude equation 

Phase angle equation 

Plot Mag vs logw 

Plot Phase angle vs logw 
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 b) 
For the (𝑆)𝐻(𝑆) =

12

𝑠(𝑠+1)(𝑠+2)
 , draw the Nyquist plot and determine the stability. 

Calculate gain margin also. 

 

 
Section C1 equivalent is a simple polar plot. 

Section c2 equivalent is a semi-circle or circle 

Section C3 equivalent is a reverse polar plot 

Section C4 equivalent is a circle or semi-circle. 

Comment stability (unstable)      

Gain margin (-6.20dB) 
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UNIT IV 

8. a) 
A feedback system having open loop transfer function 𝐺(𝑆)𝐻(𝑆) =

𝐾(𝑠+2)

(𝑠+3)(𝑠2+2𝑠+2)
 

Sketch the root locus of the system. 
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 b) 
Sketch the root locus of the system whose open loop transfer function is 𝐺(𝑆) =

𝑘

𝑠(𝑠+2)
. 

 

 

4M 

(OR) 
9. a) Obtain the state transition matrix for the given state matrix          

                                                           𝐴 = [
0 1

−1 −2
]   
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 b) The state and output equations of a SISO system are  

[
𝑥1̇

�̇�2
] = [

1 0
1 1

] [
𝑥1

𝑥2
] + [

1
1

] 𝑢 

𝑦 = 𝑥1(𝑡) = [1 0] [
𝑥1

𝑥2
] 

Determine the controllability and observability. 
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Scheme of Evaluation 

1.             12X1=12M. 

   

a) gain reduces, stability reduces  

 b) satisfies homogeneous property 

 c) a-ii, b-i 

 d) Equation of c(t) 

            e) Mp definition 

 f) formula for Kv 

 g) all pass system 

 h) Wgc definition  

 i) Bandwidth definition 

 j) Observability definition 

 k) State variable definition 

 l) meeting point of asymptotes 

2. a) definition of open loop system       ------ 2M 

     Example for open loop system       ------ 2M 

      Advantages of open loop system       ------ 2M 

 b) Differential equations        ------ 4M 

     Diagram for F-V analogy        ------ 4M 

3. a) Transfer function of the block diagram      ------ 6M 

 b) ) Parallel RLC circuit         ------ 2M 

        Equations          ------ 2M 

        Transfer function         ------ 2M 

4.  a) Formulas          ------ 4M 

     Answers          ------ 4M 

b) Conditions for stability        ------ 4M 

5. a) Formulas          ------ 3M 

     Answers ∞, ∞, 10        ------ 3M 

 b) Routh’s table     ,         ------ 2M 

     Range of K   (-4<K<20.41)        ------ 2M 

    Frequency of oscillations    1.3628 rad/sec      ------ 2M 

6. a) Advantages of frequency domain specifications     ------  6M 

 b) Mr=1.006, wr=1.99 rad/sec, BW=6.34 rad/sec     ------ 6M 

7. a) Bode Plot          ------ 4M 

 b) Drawing Nyquist plot        ------ 4M 

     Comment stability (unstable)        ------ 2M 

     Gain margin (-6.20dB)        ------ 2M 

8. a) Formulas of rules to construct root locus      ------ 4M 

     Drawing the root locus        ------ 4M 

 b) Drawing root locus before and after adding a zero    ------  4M 

9. a) State transition matrix        ------ 6M 

 b) Controllability         ------ 3M 

     Observability         ------ 3M 

 

 

       

        


