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(Regulations 2013)

me : Three Hours ' . Maximum + 100 Marks

Answer ALL qu_estion_s
PART-A - (10x2=20 Marks)
Distinguish between open loop systein and closed loop systems.
Define transfer, function and mentipn its applicability in control system. =

What are the standard test signals used for time domain analysis ?

. What are the generahzed error coefﬁments ?

What are called constant M and N circles ?
Why compensation is necessary in feedback control systems ?

What will be stabihty of the system when the roots of characterlstlc equatlon are
lymg on 1magmary axis ?

What is Nyquist stablhty criterion ?”
Write the state model of nt order system.

State Shannon’s sampling-theorem. ‘
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PART - B . (5x18=65 Marks)

11. a) Write the dlﬂ‘ereninal equatlons govermng the mechanlcal system shown in
figure and determine the transfer function V ,BYF(s). (138)
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(OR)

b) Obtain the closed loop transfer functlon of the system, by usmg masons galn

formula L e el (13) -

12. a) A unity feedback control system is charactenzed by the followmg open loop

4s+1 G ‘ s i
~ transfer function G(s) s(s+ 6) Determme 1ts tranment response for umt step

input and sketch the response Evaluate the maxnnum overshoot and

-,thecorrespondmgpeaktlme ST g e e (13)
b) State and explain the effects of P, PI and PID controllers on the system o
dynamics. - PR @
K
13. a) Aunity feedback control system has G(S) = S(S " 4)(S +10) . Draw theBode .
plot. I | S '(13)
(OR) | | o
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- b) The open loop transfer function of a unity feedback system is G(s)= EG,';T) b

is desired to have the velocity error constant K, =12sec™ and phase
margin as 40°, Design a lead compensator to meet the above specifications. (13) -

K(s?-4s+20) _
14, a) Sketch the root locus plot for G(s)H(s) = (512)(5+4) ' Find the gain, K at

the point where the locus crosses the imaginary axis. (13)
(OR)
b) Draw the Nyquist plot for the system, whose open loop transfer function is
K(1+0.58)(1+s)
G(s)H(s) = (10s+1)(s-1)

loop system is stable.

_Determine the range of K for which closed

as)

15. a) The state model of the system is given by

0 0 1yx 0
={-2 -8 0%, {+ 2iu;
0 2 -3|ix, 0

=11 0o o*

X3

Determine whether the system is completely controllable and observable. (13)

(OR)

b) What are sampled data control systems ? With an aid of a block diagram show
basic elements of a sampled data control system and give functioning
of these elements. (13)

PART -~ C : (1x15=15 Marks)

16. a) Analyze onlead, lag and lead-lag compensators with neat diagram. Also explain
their importance.
(OR)
b) Define stability, With an example, explain the steps to be followed for
Routh-Hurwitz criterion.




