50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN

|

¢

and list its advantages 5?{3 disadvantages with examples.

S Y & (04 Marks)
b. For the mechanical system shiﬁvn in Fig.Q.1(b), % & 1) The mechanical network ii) the
equations of motion a@d" Em) the force-current alaalcéﬁ)gm electrical network. (08 Marks)
2
[
- d)

by signal flow graph techmque
x(t) = xu1(t) + Bau(t) éf
x,(t) =—a,x, +Xx, +B, t«)g

Xlz (t)=-a,x, + Blu(t) (08 Marks)

y
shown in Fig.Q.2(a) are analogous
(08 Marks)

C,-T-

& Flg Q.2(a)

&

b. For the block di i‘arh shown in Ei w% Q. 2(b) determine the transfer function C(S)/R(S) using

block dlagrmﬁductlon techm@g.h (08 Marks)

Fig.Q.2(b)
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¢. Define the following terms in connection with signal flow graph:
i) Node
ii)  Forward path gain
iii) Feedback loop P
iv)  Non-touching loops. ’“% ;

(04 Marks)

Module;@ ‘f% j

a. Define the following time response spemﬂcagog&for an underdamped second order system:
i) Rise time, t; @2‘% ¢w£$ ,

ii)  Peak time, t;, %@\ 3

iii)  Peak-overshoot, M,

iv)  Settling time, t; &N ¢ (04 Marks)
b. A system is given by the dlffe@géﬁﬁml equation y"(t)+y’ Qx y,(t) x(t), where y(t) in the
output. Determine all time do; "“ § spemﬁcatlons for unit g‘f@pf nput. (08 Marks)

K
cg;oi’di&iy of a unity feedback}s%;sfem is given by G(s) = _(_ST_+15

. multiplied in order that the damping

c. The open loop transfer

[A.z..

i) By what factor%ho d the amplifier gain |
ratio is increased from 0.2 to 0.8?

ii) By what, tﬁc@;‘ should K be multlpglxed so that the system overshoot for unit step

exc1tat10§i 1§reduced from 60% to ,ZQk,o?* (08 Marks)
¢OR
a. Derivel th@wexpressmns for i) R 1,se time, t; and i) Peak overshoot, Mp for the
unde‘m@nped response of a secg order system for a uﬁ“%t ﬁfep input. (06 Marks)
b. For the system shown in Fig. Q 4(% compute the %ﬁ“‘l’of K and 7 to, give an overshoot of
20% and peak time of 2 sec for‘ an unit step excn

L, (08 Marks)

C. Find the posit

loop trafn%%ier function G(S)H‘(S)}?
gﬁ g

(06 Marks)

8 /}h s stability crlterlon for determining the stability of the system and
(06 Marks)

i) in theglght half of s-plané’é
i)  on the imaginary axis and

iii) in the eft half of s-plgne
for the system with the cf&facterlstlc equation s°+ $—2s*—3s 75 —4s -4 =0.

%@ﬁ% (06 Marks)
c. Sketch the root locus é)lot 'of a certain control system, whose characteristic equation is given
by s> + 10s? + ksx“?* k = 0, comment on the stability. (08 Marks)
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OR Gl
For a system with characteristic equation s* + ks® + s + s 0, determine the range of K
for stability. : {;{% ' (04 Marks)
Determine the values of ‘k’ and ‘a’ for the open lo % gbr function of a unity feedback
K(s+1) €

system is given by G(s) = , SO that, the system oscillates at a frequency of

s*+as? +3s+1°

2rad/sec. (06 Marks)

in drawing the root locus. Determine: .
i) The least damped complex cogjugate closed loop poles and/ the value of ‘K’
corresponding to these root

ii)  Minimum damping ratio. (10 Marks)
R{s) .
=y
G’
f%% o

Def e followm terms in con

% Gain cross ov%:r fre & )

quency ../ :

ii) Phase crossover frequendy 43
iii)  Gain margm & ‘
iv)  Phase margin. %WW (04 Marks)

A negative feedback control system is cﬁamotermed by a;x open loop transfer function

(06 Marks)

100’(:1 +0, 1s)

Q (&m% (O 0ls+1) "

@Wand PM. Comm&nt on the stability. (10 Marks)
] S

A unit ff edback control sychr;:}}has G(s) = . Draw the Bode plots and

A unity feedback., c%ﬁtrol system hawg(s) 2l ) Draw the bode plots and
3 Qﬁy b S(s* +10s+100) r
hence determmg stablllty of the, sxst@m (10 Marks)

Using Nqust /stability criterion,’ find the range of K for closed loop stability for the
negative €edback control# system having the open loop transfer function

G(OHES) = —=

P S ., @ 10 Mark
S(s* +28%2)’ oy
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Module-5
9 a. State the advantages of state variable analysis. (04 Marks)
b. Obtain the state model for the electrical system shown i :Q.9(b). Take i,(t) as output.
4 (06 Marks)
.
xi®|_| 0
X, (1) =3
Determine:
i)  The state transitial
ii)  The transfer fun (10 Marks)
10 a. (04 Marks)
b. Consid : i ix, A= | . Determine the model matrix M.
(06 Marks)
C. Obtain the time response o the following non ho . ion:
ol |
X5 (1) 11 x, (O
V4
(10 Marks)

where u(t) is a




