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between these two.
(OSMarks)

a.

b.

c.

jCt)£\ (91.;
Fig Q1(b) ~ (08 Marks)

m Fig Ql(c) are al<)gous systems by comparing their

., ~~~ ~~a
~Ii;,~". a 1

r ~,c.±) Lc \J:z..~
""~ ~'VII.;

'"2

FigQl~)

OR -It
a. Define the following t{rrM with respect sig al flow graph.

i ode ii) Forward patn gain iii) Self loop iv) Non-touching loops. (04 Marks)

or the block diagr m shown in Fig Q2(b), determine the transfer function C(s) using block
R(s)

diagram reduction technique. ()

~ .;

'"",,AC''FL __-," ~,

(07 Marks)

Fig Q2(b) (08 Marks)
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c. Using Mason's gain formula, find the transfer function C(s) for the signal flow graph shown
R(s).b

in Fig Q2(c). -4\'&"

3

,
"' &t§' Fig Q2(c) ~

, Module-2 r~
a. It step response of first 0 der system. (04 Marks)
b. Derive an express 'on or i) Rise time tr ii) Pe time tp iii) Peak over shoot m, (09 Marks)

C. A second order- s}.::sem is given by C(s) - - 25 . Find i) rise time ii) settling time
R(s} s +6s+25

iii) Peak ov~s oot iv) Peak time. Alsotd~ulate expression for its output response.A' (07 Marks)

~.., ~ OR
a. Measurements conducted on a se omechanism sho t 'e system respqnse to be

c(t) = 1 + 0.2 e-60t- 1.2 e-10t.When subjected to a"sep sr 1V. ~
.9 Obtain ~n express'o fot the closed loop ahsfer func~ion .Ci
ii) Determme the undamped natural freCJ,uen~ and damping ratio ofthe system. (07 Marks)

b. A unity feedbac..~ rol system has G(s 40(s + 2) . efermine :
~.:S:. •• s(s + l)(s + 4) (,,"'"

~~ Type o1't e syst~m S" I
n) All error coefficients ~ A : _ 560 ,y~-
iii) rro for the ramp input with magnitude ~ !.DF (07 Marks)

Wit~ ~~at block diagramfx.lcUn the Proportional I tegral and Derivative (PID) controller.
""' ji ~' (06 Marks)

, ~ Module-3
State and explain ~uti1's stability crite ion for determining the stability of the system and

ention its limi ' tiens., (06 Marks)
b. The open 100 tr sfer function 0 ity feedback system is given by

(08 Marks)

4

c.

5

criterion fmd the range of values of K for stability,G(s) = ( < , • sing
s( 't. O.4s)(1 + 0.25s)

marginal value ofK and the fr~quency of sustained oscillation.
c. Determine the range of s· that the characteristics equation

S3 + 3 (K + 1) S2 + (7l(1 :t.)s + (4K + 7) = 0 has roots more negative than s = -1.,
(08 Marks)

(06 Marks)

system is given,
2 rad/s~c.

(j,
('~

OR
a. Determine the alues of 'K' and 'P' for the open loop transfer function of a unity feedback

K(s+l) .
3 2 so that the system oscillates at a frequency of

s +Ps +2s+1
(06 Marks)

6

20f3
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7

K(s) H(s) = ----
s(s+2)(s+4)

.r not using angle condition.
(04 Marks)

c. Sketch the root locus plot for the unity feedback system W ose open loop transfer function is

K ~.given by G(s) •
s(s + 2)(s + 6)

i) Find the range of'K' for stability ofthe;sys em
ii) Find the value of'K' for marginal sta ·lity.

M~le-4
a. Defme the following terms with respect to Bode plots.

i) Gain cross over frequency \li) ase cross over frequency.
iii) Gain margin V, Phase margin

b. With a neat circuit and rele ant expressions, explain the lead compensator.
. , 1 0 O.ls + 1)

c. A umty feedback con Q ystem has G(s) = 2 . Draw the Bode plot.
.'( ) (O.Ols + 1)

Determine Gain margm and phase margin. Comme on the stability.,
o

a. Using Nyquis~slability criterion, determine the stability of a negative
system w~~~pen loop transfer function i given by

~""" 100 ,G(s) (S~= . ~
(s + 1)(s + 2)(s + 3) •~-

b. A unity feedback control system has G(s) =

comment of the stabilit ~

Find whether s = - 0.75 and s = -1 + j4 is on the root I

b. The open loop transfer function of a control system is given ,5

(10 Marks)

(04 Marks)
(06 Marks)

(10 Marks)

8 feedback control

b.
c.

(10 Marks)

raw the Bodeplot,

(10 Marks)

9 a.
,

e onstruction with respect to
(06 Marks)
(04 Marks)

~~
~ P!!-J, --:...-~:r---

~
~

lOa. Obtain the stt~:nodel for a syst
d3 d 'VYd-.r + 6 y 11.2. + 6y = u .
de dt' dt ,

b. The transfer function of control system is given by
yes) 6s3 +4S2 +3s lio: .-- = 3 2 -? Obtam the state model.
U(s) s +Ss +4s&20

c. Obtain the transfe. nction of the system whose state output equations are given by
XI =-9xI -x(+. U
x2 =15xI - 2 +2u
y= 2xI 9;X

(),
r~

Fig ~9(c)
'OR
aracterized by differential equation

(10 Marks)

(06 Marks)

(06 Marks)

(08 Marks)
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