PART C -~ (1x 15 =15 marks) -

‘-16._ (a) (® Determine the transfer function C(s)/R(s) for the ﬁgule shown -

below : o . _ ' (M

R{s)

| (i) Determine the positive values of K and a so that the system shown
below oscillates at a frequency of 2 rad/sec. . . (8

R(s) . K(s+1) Y(s)
= S ras+ 2+ 1 T

. , Or '
(b)) @ Determme the transfer function of the system for the magnitude
plot shown below.- . : ‘ (7)_
dB ' .
"0 dB/dec
32 . + :
’ 20 dB/dec
~20 dB/dec
40 dB/dec /
: o Y ) $ ©
(i) - - For the circuit shown in figure, choose state variables x,,x,,%; to
be ir,(®), ch(t): lLs(t) N ' _ - 8 |
2(} - 14 40 v

Determine the state équation

% % B
%y | = Al %5 |+ Ble()].
A% ] %
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PARTA—(10x 2= 20 marks)

Define-closed-loop control system with a suitable example.

Write the force-voltage analogous of a mechanical spring and dash pot.
What will be the response of a ﬁ'rst’-order system with unit step input?
Discuss the effect of adding a pole to open loop'tl'ans%er funetion of a system

In a Bode plot of a unity feedback control system, the value of phase of G( ja))
at the gain cross over frequency is -125°. What is the phase margin? .

Differentiate phase lead and phase lag compensator?

Find the range of K for stability of a closed loop system with chalacterlstlc o
: equatlon St 85’3 +365%? +80S + K 20 using Routh stability cutermn S

The Nyqulst plot of G( Jo)H(jw) for a closed loop contlol system, passes

thmugh (-1, 70) point in the GH plane, What is the gam malgm of the system
in dB? _

Lls_t any four advantages of state — variable analysis?

Draw the block diagr'am of state space model.

Maxnnum 100 marks ‘




" PARTB —(5x13=65 marks)

11. (a)
: translational mechanical systems -shown in Figure 1 and hence

find X;(s). C (13)

Kz=86

-
2|
T
w.
0

. Mi3 Jr-xz_(o_
3

fa(t) =6 sin 5¢ 7

Figure 1
(b) A system is represented by signal flow graph shown in Figure 2, obtain
the overall gain of the system using Mason’s gain formula. '

' G- - Gyo

 Figure 2
12. (a). @) :
. ' .. 0.8 and natural undamped frequency is 5 rad/sec. Obtain the rise

time tr,-peak time tp, maximum overshoot Mp, and settling time 2%
and 5% criterion ts when the system is subjected to a unit-step

input. R )
R fARED [ 2 Cs)- -
(s + 2t0p) "
. : Figulre,?, ‘ ‘
~ @i]) Derive the expression for peak time and ' settling time for the
. underdamped gecond order system with unit step input. (N
' ' ' Or . - ' '

2 _.'25075-

Write the differential .e(II-l_atiOILlS “governing .the beha.vior of the"

13

Consider the ‘system ‘shown “in Figure 3, where damping ratio is ;

®)

18. (a)

()

14, (a)

(b)

<

15 @) o
el To 17w 0], o [m@]_f0]
' ?1 = My 0 [u] with -%1(, ) ={ 1.
X, -2 -3jlx,| (2 | x,(0) 1]

‘Where u is unit step function. Find the state transition matrix and there

from find the state response, i.e.. x(f) for £>0. o (13)

(b)

. R(s) sS+4sP+3s+3

given by G(s) H(s) = Eg%ﬂm . Determine the range of K for stability.

20 '
0 and r()=2¢

() For a unity feedback < system G(s) =
- : o os(s+8) 7
determine steady state error. If it is desived to reduce this existing
error by 5% find the new gain of the system. S (7

(i1) . Expiain in detail about PID conti*olle‘ré used in control systems. (6) -

The opén loop ftransfer‘ function with " unity feedback given by
o1 | o

G(s) = s+ O‘..I_s) (1+s)

.. From the ’b_ode_ plot, determine the gain crossover

| frequency, ph'ase crossover f.reciuency, gain margiﬁ and phase mérgin.(lS)

" Or

The open loop transfer function for a unity feedba_ck system is given by,
. x .

(S = . _____. Sketch the polar'piot and'determine the .

S (1+0.28)(1+0.065)

value of K 50 that gain margin is18dB. - S (13')

Sketch the root locus of th.evsystem whose transfor function is giveﬂ by

e YICE S

"R(s) s‘(s+4)(s'2+s+1j+ff' _.

| Or .
Sketch the Nyquist plot for the folldwing open loop transfer functidn' is

a3

A system is-given by

Or 7
Find the staté"equa.tion and output equation for fhe system given by

Y(s) . s +5s" +6s+1

. Also chec\k.for controllability and obse‘r\?abiﬁfy.
(13)
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