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Ql (a) State if the following sentences are TRUE CI) or FALSE (F)

(il A closed-loop control system uses a measurement of the output and feedback
of the signal to compare it with the desired input

(ii) The ability to obtain linear approximations of physical systerns allows tre
analyst to consider the use of Laplace transformation.

(iil) The outputs ofa linear system can be related to the state variables and the input
signals by the state differential equation.

(rO Root locus methods are not applicable to digital control system design and
analysis.

(v) The arrangement of the system and the selection of suitable components and
parameters is part of the process of control design.

(5 marks)

O) Match the term with the definition shown below:
. Sampling period
o Microcomputer
o Z-transform
o PID contnoller
. Digital conhol system

(i) A controller with three terms in which the ou$ut is the sum of a proportional
t€,rtrr, an integral t€n4 and a differentiating terrt.

(il) A conformal mapping from the s-plane to the z-plane by the relation re$.
(iil) The periods when all the numbers leave or enter the computer.
(rv) A contol system using digital signals and a digrtal computer to control a

process.
(v) A small personal computer (PC) based on microprocessor.

(5 marks)

(c) Illustrafes the following trree elementary block diagram into block diagram algebra:-

(i) Series connection
(ir) Parallel connection
(iir) Negative feedbackconnection

(9 marks)

(d) Explain TWO (2) differences between sensitivity, precision and accuracy in an

instrument.
(6 marks)
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Q2 A feedback control system is represented as the block diagram shown in FIGURE Q2.

(a) Plot the coordinate of frnite open-loop poles and finite open-loop zeros on linear
gaph paper. Represent the zeros using spnbol 'O' and poles using s5mbol 'X'.

(3 marks)

O) Determine the following:

(i) The asymptotes, the real-axis intercept o" and 1hs angles of the lines that
intersect at oa.

(il) The e>ract point and gain, K where the locus crosses the imaginary- axis
(iii) The breakaway point on the real axis.

(12 marks)

(c) Sketch the root locus for the system
(l0marks)

Q3 (a) Illushate the general phase and gain stability margins in Nyquist Plot

(4 marks)

O) An open-toop tansf€r fimction for the syst€m of servo motor is give,n as follows:

10KG(s):@

(i) Construct the Bode diAgram on the semi log graph paper for the system if
K:l

(15 marks)

(il) Evaluate phase margia gain mafgin, frequency ofphase margin and frequency

of gain margin from your Bode diagram.
(3 marks)

(rv) Evaluate the range of K for stability form your Bode diagrams.
(3 marks)

t

.a
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a4 (a) Explaintbeincneosingeffectof;

(r) the proportional gain of a PID confioller
(ir) the integral gein of a PID cmtoller
(iii) the derivative gain of a PID confroller

in tetms of sySem damping effect, $eady state error and Silrty.
(9 mad$)

O) Sketch all the time rcponsc showing tbc effoct of fu iffiofuctim of B PI, PD and PID
cmfrollers to a qnstem trat initially has |Plo overSoot, lPlo steady+tab error d l0
seconds settlingtime.

(9na*s)

(c) Consuuctandanalpe ablockdiagramofaclosed-loop systembaving aPID confroller
with.Kp, rKi and Kaas fu pnoputimal, int€gnl ud derivde gains respectivety. Tho
open-loop trmsfer fimction oftbe Ersfi€m is shovm below.

x(s) t
t$i:sE+s+2

Assme the EMem is having unity feedbock
(5 na*s)

(d) Determire &e closed loop eansf€r fincti<m of part (c) sygem in polpomial form.

(2 ma*s)

-EIi[I} OF QT}ESTION$
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