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Sketch the time response ofa second order system to unit step input for different        3

values of s.

erive the expression for steady stat

I, PD and PID controllers.

effects of adding poles

ode plot for transfer funct

on lag compensator®

state space representation

¥ + cx(t, - u(t,
expression for transfer rna

11

br of a closed loop control system.                 3

sfer function.

tial equation

space model®
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(Answer one full question from each module, each question carries 14 marks)
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system shorn in        9
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b)    State Mason's gain equation and obtain the transfer function of the given                     8

system using Mason's gain formula.

13a)

b)    Aunity

G(s)

expression for time response

dback system is characte

s+1)(0.1s+1)
and r(t) -lot.

d by an Op

damped second order system.         8

loop transfer function                  6

ine steady state error.

Find the minimum value of K for ess(t) < 0.1 for a unit ramp input.

14    a)    Discuss the correlation between time domain and frequency domain response of        6

control systems.

b)    Determine the actuating signal Ea(s)

error constant for unit

the system shown in figure. Also find         8



CNFECT307122203X

Module -

ibe the terms absolute stability and rela

b)    Sketch the root locus for the open-loop transfer

control system given below and determine (i)

value of for marginal stability

G(s) -
s(s+1)(s+3)

the

ction of a unity feed back        9

value of K for € = 0.5 (ii) the

16    a)    Determine the value ofK and a so that the system shown in figure oscillates at a        8

frequency of 2 rad/see.

b)    Sketcht

galn

Module 4

explain Nyquist stability cri

ode plot for the followin

he gain cross over frequenc

G(s) =

function and determine the

is 10 rad/sec.

(1 + 0.2s)(1 + 0.02s)

18           Design a suitable lead compensator for a unity feedback system with
K

(S)=risoastosatisfythe

e margin of the system 2

state error for unit ramp

ross over frequency of the

M

ng specifications.

4

system        10

14

stem must be less than 7.5 rad/see

ule -5
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19    a)    Compare transfer function model and state space model of control systems.                 4

b)    Obtain the state space model of the electrical network shown in figure.
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20    a}    List++the properties of state transition matrix.

Coinpute++ the state transition matrix when A
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8

controllability and obserwhility ofa system represented by the state        6
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