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PART A
Answer any two full questions, each carries 15 marks. Marks
1 a) Why transfer function approach need zero initial condition? 3)

b) Write any 2 advantages and any 2 disadvantages of closed loop control systems.  (2)

¢)  Obtain the overall transfer function %from the signal flow graph shown in fig. 1 ~ (10)

2 a) The closed loop transfer function of a second order system is given by (3)

200

————— . Determine the damping ratio and natural frequency of oscillation
s<+20s+200

b) What is the difference between order and type of a system? (2)

c) Evaluate the static error constants for a unity feedback system having a forward (10)

path transfer function G(s) = . Estimate the steady state errors of the

s(s+10)
system for the input r(t) given by r(t) = 1 + 2t + t>
3 a) Obtain the differential equations of mechanical system and hence draw the (8)

electrical analogous circuit based on force current analogy.

’...rrr:ln_ M, 1 M, —“k'%“—!

b) The open loop transfer function of a unity feedback control system is given by (7)

G(s) = where K and T are positive constants. By what factor should the

S(ST+1)



b)

amplifier gain be reduced so that the peak overshoot of unit step response of the
system is reduced from 75% to 25%?

PART B
Answer any two full questions, each carries 15 marks.
For a unity feedback system, the open loop transfer function is given by (10)

G() = mremios

Sketch the root locus for 0 < K <oo
Explain BIBO stability (2)
Find the value of K for which the unity feedback system G(s) = s(erzkm cross ()
the imaginary axis
Construct the Bode plot for unity feedback control system with G(s) = (10)
% . Find its gain margin and phase margin.
Explain Nyquist stability criterion. What is Nyquist Contour? (2)
Explain minimum and non-minimum phase system (3)

The open loop transfer function of a unity feedback control system is given by (7)

K
S(S+2)(S+4)(s2+65+25)"

G(s) = By applying the Routh criterion , discuss the

stability of the closed loop system as a function of K. Determine the value of K
which will cause sustained oscillations in the closed loop system. What are the

corresponding oscillating frequencies?

For the given system G(s) = m ; sketch the Nyquist plot and (8)

determine the value of K so that (i) Gain margin is 20db and (ii) phase margin is

30°.

PART C
Answer any two full questions, each carries 20 marks.
Derive the state space model of armature controlled dc motor. (8)
Compute the transfer function of system represented by (8)

s _[-2 =2 11, v_
X—[4 _8]X+[1]U, Y=[1 0]U
What is a state variable? What are the main advantages of state space (4)

representation?

For a system represented by state equation X (t) = A X(t). The response is (12)

X(t) = [_ez_:_tZt] when X(0) = [_12] and X(t) = [_e; | when x(0) = | 1 |

t -1



Determine the system matrix A and the state transition matrix.

b) Obtain the state model of the electrical network shown. (8)
Rl RZ
e(t)
L —

a) Examine the controllability and observability of the given system X =AX+BU ; (10)

1 1 1 0 2
Y=CX. WhereA=|0 0 1|,B=]|0|,C'=]|1
0 0 -3 1 1
b) A feedback system is characterized by the closed loop transfer function (10)
_ s2+3s+3
1) = Fiaszraort

Construct a canonical state model of the system.
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