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Qf (a) Give one (f) practical example of open loop system and one (1) practical example of
closed loop system.

(2 marks)

O) Discuss the difference betweeir of open loop system and closed loop system with
reflect to the complexity and rccuracy of the syst€m.

(6 marks)

(c) Determine the hansfer fimction !!tl "f 
*n syste,rn shown in Figune Qr(c).

R(s)
(12 marks)

Q2 (a) Describe the important oflaplace tansform in contrrol engineering.
(2 ma*s)

1b; Determine the hansfer fimction ffi t*" system shown in Figure Q2(b).

(10 marks)

(c) A Direct Curent (DC) motor is available for a speed control regulator and has the
following properties:

o On no load its speed increases linearly with input voltage with a sensitivity at 15

rev/s per input voltage.

o Its speed falls linearly on a torque load with a sensitivity of 2 rev/s per Nm of
load torque.

o A tachogenerator is available as a speed to voltage transducer and this has a
sensitivity of l0 volts per 1000 rev/s.

Calculate the gain of the d.c. amplification required in a closed-loop negative
feedback system wtrich will produce a regulation of 0.5% when no load sp€d is 200
rev/s and the load toryue is 20 Nm.

(8 marks)
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(a) Th closed loop bansfer firnction ofa s5rsfiem is given as belosr.

(i)

G(s)= 
c(s) =---G= l)--\-' n(s) (s+4[s2 +5s+6)

Catcgotze €ifrGree ryst€m is $sbh c rm$h bss€d on poles hoatim on
s'phe

(4 ma*s)

JttstiS you answ€r m Q{rXD.
(2 norts)

(ii)

Q3

(bl A trmsfa fimctim fffi a positiming sJrsfiem is fuwn as bclow;

cG) 2.7
G(s) = -Sl'

R(") s2 +0.91&s + 2.7

(r) Calculafie tb pcsk time' ?o.

(ir) Calcuhte thc rise tire, &

(3 ma*s)

(2 mrks)

(iii)

(rD

(v)

Cahilale the setrling time, Zl wifr 5% band.
(l lnets)

Deteemire thc valrn of dmpbg ratio, ( if Se E/stem is desigd to have a
f5%ovcrshmt,

(3 ndts)

By choosing at lcsst tro (2) ditrerene value of dmping ratb, f , provod

that &e p€rccntrys of orrcrfut, Yo4t" of 6G ryst€m cm be a{iu*ed Uy
adjusf,ing fu vahn of dmping rdio, 4.

(5 mdts)
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Eryhin chuly ufty &ad-zme or ncueal llrme
con&oll€tr.

O) A 5m dimefier cylio&ical I L is €qrdcd by a omsffi or&ry of 1.0 m3rhin An
ONOFF contolkr is usd to open ud closc a fill vrlre with m open flow of 2.0
m3/min- Fm level omtlol te mtd zme is I m ud fu sef-point m irytr is 12 m.

(r) Ilhserto&e mtrol sJMcm dcscribcd inQ{b) &ve by using a schematic
diagram.

(ir) Calculate the cycling period.

(ii$ Ph the level v€ffiusr time

is imphmented in an m-off

(5 marks)

(5 ma*s)

(5 marks)

(5 ma*s)

(a)

o)

as Elphin ec bosic princi& in frc cmversin of malog egte dircctty into its digilNl
Valrc.

(5 mo*s)

Diffcredintc the wo*iry Firciphs befivq an incremeffil cncoder rnd m obsohde

T* (rona*s)

Dcsig a mcasuremmt E/s0Em ufiere m incremeffil cocoder is behg usd in
0eecmlning the dishce tavellod by a mobilc robot in rtal-dmc.

(5 ma*s)

- EIYITOFQIIESTTONS-

$_

(c)
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R(s) +
----D

Figurc Qr(c)

o{t) rQ)l oz$) o{t}

FigEreQ2O)
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FORlVil'LA

Table A
Laplace transform table

Table B
Laplace transform theore,ms

f(t) F(s)
6(t) I
u(t) I

,s

tu(t) I
;'

t"u(t) nl!,

""t
e-* u(t) I

s+a
sin ctru(t) a)

m?
cos (tfiu(t) s

-

s'+CI"

Name Theorem
Frequency shift sb-^ f@l: F(s +a)
Timesffi sVU -r)l:s-srF(s)
Differentiation sl{!1

Ldf .l

= sn F(s) - f ,"-k fk-t (o-)

Integration

4t rk)d"] :T
Initial value tgf{o-l53sF(s)
Final value lim f (t): limsF(s)

f-+o - s->0
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Table C
Open loop speed regulation

Table I)
Open loop speed regulation

znd order

Name Formula
No load spee{
(am) - K"K^Y"

Speed with
loa4 (a) - Kr K^V" - KrT,

Yo regulation _(a\il-@) xtooyo
o)oat

- 
KtTt 

xloavo
@ovt

Name Formula
No load spee{
(au) - 

KrK^ 
V,

l+K"K^Kr '

Speed with
loa4 (a) - 

KrK^ 
V, - 

Kt 
T,

l+K"K^Ks ' l+K.K^K, '.'

o4 regulation _(a+s)-(a) xtoayo
cDont

K"Tt

_l+ K.K^K, 
Xlaayo

cDoxt-

Table E
,fututy uations

so-
ft(") -

2
C0n

s'+2(a4s*@n'
T _rr-cos-'(rr-M

-(tr

Itp:rW

T,: + Q%criterion)
5@n

T,: L e%criterion)(a\
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