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III/IV B.Tech. DEGREE EXAMINATION, OCT./NOV. - 2013
(First Semester)

EC/EE/EI
Linear Control Systems

(w.e.f 2007 - 08)
Time : 03 Hours Maximum Marks : 70

Answer Question No.1 compulsory (14 × 1 = 14)
Answer ONE question from each unit (4 × 14 = 56)

Q1) a) Define closed loop control system.

b) Define types of feedback in control systems.

c) What is transfer function?

d) Define linear time invariant system.

e) What is synchro?

f) Write the analgon quantum of capacitance, resistance in voltage-force anology.

g) Why step-test signal best suited for all types of systems?

h) What is meant by absolute stable?

i) Define settling time.

j) What is bode plot?

k) Define gain margin, phase margin.

l) Define observability.

m) State condition for controllability.

n) Define state transition matrix.

UNIT - I

Q2) a) Explain the term ‘feedback’. What are the advantages due to negative feedback in a
closed loop control system.

b) Using block diagram reduction technique find the transfer function.

OR
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Q3) a) Explain Mason’s gain formule with necessary expressions.

b) Explain synchro transmitter and receiver pain with neat sketch and derive necessary
expressions.

UNIT - II

Q4) a) Explain the transient response of second order control system with neat sketch. What
are time domain specifications.

b) Determine different error coefficients of following unity-feedback system with open

loop transfer functions 
0.5s)(10.1s)(1s

100
)s(G

++
= .

OR
Q5) a) Explain Routh - Hurultz criteria for stability of system.

b) A unity feedback system with open-loop transfer function 
10)(ss

K
(s)G

+
= .

Determine gain ‘K’ it will have  = 0.5 also determine settling time, peak time, and

peak over shoot for a unit steep input.

UNIT - III

Q6) a) Write the advantages of Bode plots? How will you determine the system is stable by
using Bode plots?

b) Sketch the Bode plot for a unity feedback control system with 
6)  (s2)(s

24
 (s)G

++
= .

OR
Q7) Draw the Nyquist plot for the open loop system G (s) = K (s + 3)/s (s – 1) and find its

stability. Also find the phase margin and gain margin.

UNIT - IV

Q8) Plot the root locus of 
8)4s  (s2)(ss

K
 (s)H(s)G

+++
=  and calculate the break qway

points?
OR

Q9) a) Write note on advantages and limitations of state variable approach?

b) Obtain the state model of the given electrical system.
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Q1) a) What are the controlled component blocks of closed loop control system.
b) Differentiate the poles and zeros of open loop transfer function.
c) Differentiate rotational and translational system.
d) What are the advantages of block diagram representation of a system.
e) What is meant by servo mechanism.
f) Differentiate steady state and transient response.
g) What is the effert of damping factor on the peak time of the transient response of a

system.
h) Define absolute ‘stability of a system.
i) What is the difference between type and order of a system.
j) Define phase margin of a system.
k) What is meant by inverse polar plot.
l) What is meant by Compensation.
m) Define state transition matrix.
n) What is meant by controllability of a system.

UNIT - I

Q2) a) Compare open loop and closed loop systems and discuss the effert of feedback an
overall gain of system transfer function.

b) Write the differential equations describing the dynamics of the system shown in figure 1

and find 
2X (s)

F(s) .
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OR

Q3) a) Obtains the block diagram representation of a armature controlled dc motor.

b) For the signal flow graph given in figure 2, find C/R.

UNIT - II

Q4) a) Obtain the time response of first order system with unit ramp input.

b) Discuss the effert of location of poles an stability of a system.

OR

Q5) a) A system in fig(3) oscillates with frequency w, if it has poles at s = ±jw and no poles
in the right half’S-plane. Determine the value of ‘K’ and ‘a’ so that the system oscillates
at a frequency of 2 rad/sec.

b) The open loop transfer function of the unity feed back system is given by

50
G(s) =

(1 0.1s)(s 10)+ +

Determine the static error coefficients Kp, kv and Ka.
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UNIT - III

Q6) a) Discuss the correlation between time domain and frequency domain responses.

b) Sketch the polar plot of G(s) = 20/s (s+1) (s+2) and determine the stability of the
system.

OR

Q7) Draw the bode plot of the system G(s) =1000 (1+0.1s) (1+0.001s)  and determine the

stability of the system.

UNIT - IV

Q8) Explain the rules of constructing a root locii with a suitable example.

OR

Q9) a) Explain the types of compensation systems.

b) A system is described by the differential equation

3 2

3 2
6 11 10 8 ( )

d y d y dy
y u t

dtdt dt
+ + + = . where y is the output and μ is the input the

system. Obtain state - space representation of the system.
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