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LINEAR CONTROL SYSTEMS
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(Answer all Five Units 5 x 12 = 60 Marks)

UNIT-I
1 For the mechanical system shown in below figure draw the force - voltage and 12M
force - current analogous circuits.
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2 Using Mason’s gain formula find the transfer function for the signal flow graph 12M
shown in below figure.

] <
UNIT-I1
3 List the various time domain specifications and derive the expressions for Rise 12M
time, Peak time and Peak overshoot.
OR

4 a A For servo mechanisms with open loop transfer function given below what type 6M
of input signal give rise to a constant steady state error and calculate their values.

. I0i(s+D)
G(SH(E) = S(5+1)(5+3)
b Consider a unity feedback control system with a closed loop transfer function 6M

ﬂ = f”b . Determine the open loop transfer function G(s). Obtain the steady
R(5) S5%+aS+b

state error for unit ramp signal.
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UNIT-III
a The open loop transfer function of a unity feedback system is given by 8M
G(S) = KD Determine the value of ‘K’ and ‘a’ so that system oscillates

(5% +as2 +25+1)
at a frequency of 2 rad/sec.
b Explain the effect of adding poles and zeros to characteristic equation on stability — 4M

of the root loci.

OR
Sketch the root locus of the system whose open loop transfer function is 12M
_ K
G(S) H(S) = S(5+4)(5% #+45+20)
UNIT-1V|
Draw the Bode plot for the following Transfer Function 12M

G(S) H(S) = 35(0.154+1)

52025+ 1)(0.025+1)
From the bode plot determine (a) Gain Margin (b) Phase Margin (¢) Comment on the

stability.

OR
Draw the Nyquist plot for the system whose open loop transfer function is given by 12M

G(S) H(S) = Determine the range of K for which closed loop system is

stable.
UNIT-V

a State the properties of state transition matrix. AM

b For the state equation X = [i 2]X +[2]U; X(0) = [;] &M

Find the solution of state equation for unit step input.
OR
a Find the state model of differential equation ¥ +2¥ +3¥ +4Y = 4. 6M
b Diagonalize the following system matrix 6M
0 & -5
1 0 2 ]

3 2 4

s(E+2)is+10)

A=

**k* END **k*
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