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Gontrol Systems

Timc: 3 hrs. Max. Mar[<s:

Note: I. Answer any FIVE full epestions, choosing OllE full question from ench module.
2. M : Marks , L: Bloom's level , C: Course outconres.
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Compare open loop and closed loop control systern with practical example.
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For the system shown

consider Jr =' I kgnr2,
Bz : I Nm/rad/sec.
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Draw the mechanical network
equations of performance and

voltage analogy.

Fig Q1(b). Find the

r : I Nm/rad, K2 -

glil kt

transfer function

I Nmirad, 81 :

Write the
one force

The circuit shown in Fig.Q2(a) is called

function 19 whenRr : 100 f), Rz :200
Y(s)

lead-1ag

KQ, CI

filter. Find the transfer

: I pF and C2 : 0.1 prF.
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Fig,Q2(a)
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for the system shown
draw its analogous

in Fig.Ql(c).
circuit based

G(s) = -U'l i

T(s)
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Fig.Q1(b)

Fig.Q1(c)
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What are the variables and elements of translational
rncchanical system 5[e,"vn in Fig.Q2(b).
(i) Write the dil}'erentialequations of perlbrnlance.

iii) I)raw and write loop and nodal equations based

analogous networks.

Fig.Q2(b)

rrotion?

on F-V ar-rd l"-I
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Cive any six
the system.

For the system represented
tunction C(s)/R(s).

the given Fig.Q3(b), determine transter

Find the overali transfer function of the system vrhose signal flow graph is
shown in Fig.Q3(c).

C@

_ t{3
Fig.Q3(c)

Interpret the transfbr function by converting the block diagram into signal
flow graph.
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c02t,2Obtain the transler ftlnction for the blocl<
using block diagram reduction tcchnique.

diagranr shown in Fig.Qa(b)
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Fie.Qa0)

, Makc usc oIthc responsc

] and derivu' the expression

i (iii) rise time
i

curve of2"d order
for (i) peak tirne

under-damped system to define
(ii) peak overshoot
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'inina Kn.K' and K lor a system having G(s)=--jr,r,.r.r=,rr. Also'

evaluate the steady state eror, when the I/P r(t) is given by:
(i) r(t) : 5u(t) (ii) r(t) :2t u(t) (iii) r(t) = 4t'u(t)

OR
Derivc an cxprcssion for rhe under clarnped r.tpon.. of a sccond orlcr l0
f.eedback control system for step input.

Explain the static error constant and derive the expressions.

Analyze the effect of PD controller for 2no order control systern with
appropriate equations.
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The open loop transfer function of a unity feedback
K

system is given by

will cause sustained

system whose
K

s(s+1)(s+2)(s+3)
of K for closed loop

I Gtsl: ^-. -. Find the valve of K that
i s(s+3)(s-+s+l)
oscillation and hence find the oscillation frequency.

Sketch the root locus plot for a negative feedback control

open loop transfer function rs given by G(s)H(s) =

For all values of K ranging from 0 to o, Find the value
stability,

l2 I,3
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OR
For the characteristic eqr.rations given below, determine number of roots
with positive real part:

i) sn +ss +3so *2sr +5sr +Js*l =0
ii) s* +s' +4s6 +3s5 +14sa +1 lsr +20s2 +9i+9=0
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Show that the part of root locus ol a- system with G(s)Htrl - 591])- i, o
s(s + 2)

circlc having center (-3, 0) and radius at Ji .
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I Determine CM and PM. op", tDg".

s(s+2Xs+20)

t,.!

L-

1,2 | co3
I

I

I

I

n matrix for the following system:
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h" I Obtain the state transmitio

l l-ll_[-r -osl[x ]*
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