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(SEM V) THEORY EXAMINATION 2017-18
CONTROL SYSTEM-1

Time:3 Hours Total Marks: 108
MNote:Attempt all Sections. If require any missing data; then choose suitably.

SECTION-A
Attempt afl questions in brief. 2x10=10

a). Define transfer function.
bj. Define no

). Define gain cross over frequency & Phase cross over frequency?

d). What is ¢ frequency & What 1s Band width?

e).What is stepdy stale response?

f).List the timje domain specifications.

g) - Wrile the condilion of @ syslem = Conlrollabie.

h). What is an asymplote.

1). What 1s the necessary condition for stability?

i) What do you mean by dominant pole & What'1s an impulse response?

SECTION - B
2, Attempt any three of the following: 1Wx3=30

a) Determine the transfer function Y2(5)'F(5) of the system shown in fig
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b). Denive the expressions and draw the response of first order system for unit step input.

¢). Plot the Bode diagram for the following transfer function and obtaimn the gain and phase cross over
frequencies G(5) =K5* / {140.25) (1+0.025) . Determine the value of K for a gain cross over frequency
of 20 rad/sec.
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d).Sketch the root locus of the system whose open loop tramsfer function 158 G(SF K / 8
{5+2){5+4).Find the value of K so that the damping ratio of the closed loop system is (.5

e). For a unity feedback control system the open loop transfer function G(S) = 10(S+2) S (S+1).Find

(1) position, velocity and accelemtion error constants. (1)the steady state error when the input 1s R(S)
where R(S) =3/8 /8" +1/38°

SECTION -C
J.Attempt any one part of the following: x1=10

a). Find the overall gain of the system whose signal flow graph is shown in fig.
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b). Draw a signal flow graph and evaluate the closed loop transfer function of a system whose block is

shown in fig.
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4. Attempt any one part of the following: MWx1=10

a). A positional control system with velocity feedback 1s shown mm fig. What 1s the response cft) to
the unit step mput. Given that { =0.5.and also calculate nise ime, peak time, Maximum overshoot and

seitling time.
. = £ .
ik e f ?{)}_ YTTEE) = M)
L K= 4+ 1

b). The umty feedback system is characterized by an open loop transfer function is G{S)= K /
5(5+10).Determine the gain K .so that the system will have a damping ratio of 0.5.For this value of K,
determine settling time.Peak overshoot and time to Peak overshoot for a unit-step input.
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S.Attempt any one part of the following: x1=10

a).A lnear tme mvanant system 1% characienzed by the state vanable model. Examine the controllabaliny and
observability of the system
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bj. A sysiem is described by the following differential equation . Represent the system in the state space.
d'x .d'x

F+3F+4ﬁ+4x=:.r,ir}+3ﬁ:{.r!+4ul{!:|andnurpm5m
]r'|=4£+3ul, fl",=E+-11u.+u1
t T, r
6. Attempt any ope part of the following: x1=10

a).Construct the polar plot for the function GH{(S) =2(5+1%". find Gain cross over frequency Phase
cross over frequency, Gam margin and Phase margin.

b). Construct Nyquist plot for a feedback control system whose open loop transfer function is given by
G(S)H(5) =5/ 5(1-5).Comment on the stability of open loop and closed loop transfer function.

T.Attempt any one part of the following: 10x1=10

a). Obtain the response of unity, feedback system whose open loop transfer function s G(S) =4 /8
(5+5) and When the input 15 umt step.

b). A unity feedback system fms an amplifier with gain K.=10 and gam ratio G(5) =1/ 8 (5+2) in the
feed forward Path. A denvative feedback H{S)=SK. is mmtroduced as a minor loop around
Gi{S).Determine the denvative feedback constant K, ,so that the system damping factor is 0.6
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