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DEK 3123

Ql (a) Based on closed loop conhol system,

(D Sketch the block diagram of the system.
(ii) Briefly explain all the elements involved in constructing the

sy$em.

(15 marks)

(b) List ten (10) control system classifications.
(10 marks)

Q2 (a) Find the time domain of the following transfer function.
(s + l0)

lH (s)=--^ 

-

' s'(s + lXs + 4)
( 18 marks)

O) List three (3) types of time domain input function and sketch the graph

respectivelY.
(7 marks)

Q3 (a) Find the transfer function for the block diagram shown in Figure Q3 (a).
(10 marks)

(b) List four (a) types of damping ratio with its value and sketch the response

res'ectivel'' 
(6 marks)

(c) For the following transfer frrnction, find:

4(s) 100

0,(s) s'?+25s+100

i) Find the natural frequency o
iD The damping ratio (
iii) The type ofresponse

(9 marks)
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Q4 (a) Give four (4) reasons why digital control system is most cunently used in
control system.

(4 marks)

(b) Calculate the output of decimal value of a l0-bits ADC when input
vollage V, is 2.5V and reference, V*, is 5Y .

(7 marks)

(c) Based on Figure Q4(c), explain the operation of the system.

(14 marks)

Q5 (a) Give 4 types of signal in digital control system and sketch the signal
respectively.

(8 marks)

(b) Explain data acquisition system with the aid of complete block diagram.

(17 marks)

Q6 (a) List six (6) types of level measurement.
(6 marks)

(b) Briefly explains the working operation of Bourdon Tube with the aid ofa
gauge diagram' 

(12 marks)

(c) i) Sketch the block diagram ofthe Final Control Element Operation.
ii) Briefly explain its operation.

(7 marks)
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Tablel: Laplace Transform Table

llem no. t(tt F(s,

L 5(r)

ul, )

I

1

I

F

F-i
I

J+d-

P+ui

tu(t\

/ u(t)

e "tu(t)

cos @lr(1.)

Table 2: Transform Theorem

It m no. TheoF.n ama

l. ittl(t)l = Flt =

2. glkf(r\)

3. 9U(' +.f2(\ -
4. s\e "'1(ll
s. :?,vQ - Tll

6. :r.V@t\l

,. ,l!!-l
ldt I

r l4l
ldr I

o. rllll

l/.(J )

I'r (.') + Fr(r)

F(r + a)

1ri: 
.)

srls) /0-)

Jl1"t - "/ro-) -/ro-t

s'F(r)-:crl'(o-)

Definition

Lineariiy theorem

Linearity lheorem

Frequency shiff theorem

Time shifl theorem

Scaling theorem

Dif ferentiaiion theorem

Differentiation rheorem

Differentiation theorem

Integmtion theorem

Final value theoreml

lnitial value theorem:

'l[n''"] = T
ll. 

^-l 
= limsflr)

t2. I0+) = tim rF(r)

I For this theorcm to yicld corrcct finirc rcsults, all roots ofthc demminaror ofF(r) musl have
nc8an\e real pans and no morc than onc cun bc at rhe on8rn.
: Forihis theorcm to bc valid,,/14 must be conhnuous or havc a step disconrinuily at / = 0 (: e..
no imDul*s or lheirderivarivcs at I = 0t.
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Table 3: Rotational Mechanical Table

Torque Torqusangular ang[laa lmpodancoComponent velocity displacement Zr(cl = I(sl.,0l6l

111i 8tl
E^
|Tl spnns / \/ t
Hroouf+H \\

Viscous 4,, 61,

H damper nntq f-.'j- I irr1trtt
E D \\

T(t) 0(!)

Inenia /] /\r\-tt I-Fr l+

T(0 : xl' a6ar T(r) - Ko(t, K

Tltl - Do)lt) r(0= D+ Ds

ro=14!9 ,1,1=ttff #

Note: The follo*ing scl ol symbols and unils is used thmughour this book: f0) =N-m
(newton-rn€ten), 0(t)=nd (.adians), to(r)=rad s (radians secod), {=N,m rad (newron-
meters rndian), D=N-m-s rad (ncMon-metcnj-scconds radian), J = kg-m! lkilogram-mctcrsr
= newton-mcters-secondsr rddian).

Table 4: Electrical Component Table

lmpedance Mmittance
Z(s) = Y(s) =Component Voftags'curem Curem-voltage VoltagG-chargo y(s)/rk) ttsjiytst

1!
Capacitor

Resistor

--l0T0n'-
Inductor

"o = ll'roa, '@ -- 
c+ ,\tt=lcqrtt * cs

v(r) : Rr(4 ,<o : |No 'e) = *ry o !^ = o

'<o: rff' o = il""t v, vlty = 1ff rs *
N9.*' T9 following 8€t of symbols and units is used thoughout this booh v(r) = V (votts), (r) - A (amps),
4(r) = Q (coulombs), C = F (fands), R = O (ohms), G = U (mhos), L = H (heries).




