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CONTROL SYSTEMS
(Electrical and Electronics Engineering)

PART-A

(Answer all the Questions 10 x 2 = 20 Marks)
What is Control Systems? Define Closed loop control system.
Write the Mason’s gain formula.
Name the test signals used in control systems.
What is steady state error?
Define the Root locus.
Describe the characteristic equation.
List the frequency domain specifications.
What is a Bode plot?
Write the properties of state transition matrix.
What is state diagram?
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PART-B
(Answer all Five Units 5 x 10 = 50 Marks)

Write the differential equations governing the mechanical rotational system
shown in the figure and find transfer function.
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OR
a Give the block diagram reduction rules to find the transfer function of the
System.
b List the properties of signal flow graph.
UNIT-11
Obtain the time response of un-damped second order system for unit step
input.
OR
a A For servo mechanisms with open loop transfer function given below
what type of input signal give rise to a constant steady state error and

. _ __20(s+2)
calculate their values. G(s)H(s) = ST
b Consider a unity feedback system with a closed loop transfer function

C(S) _ _ KS+b .
RG) = GRrasts) Calculate open loop transfer function G(s). Show that
steady state error with unit ramp input is given by @.
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UNIT-111
With the help of Routh’s stability criterion find the stability of the following
systems represented by the characteristic equations
() S*+853+1852+165+5=0
(ii) S© + 28° + 85* + 125% + 2052 + 165 + 16 = 0
OR
Develop the root locus of the system whose open loop transfer function is

K
G(S) = S(S42)(5+4)

UNIT-1V]
Develop the Bode plot for the following transfer function and determine the
system phase and gain cross over frequencies.

_ 10
GS) = S(14045)(140.15)°

OR
Sketch the polar plot for the open loop transfer function of a unity feedback

system is given by G(S) = Determine Gain Margin & Phase

S
S(1+5)2°
Margin.

UNIT-V
Determine the Solution for Homogeneous and Non homogeneous State
equations.
OR
State whether the system is controllable and observable for the linear time
invariant system characterized by the state model.
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