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1. This paper consists of TWO sections: A and B. 
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uestions in section A and ANY THREE (3) questions in section B. 

3. Marks for each question are indicated in t he Pbr irnat ecdkBeyt :sB.  ungoma North Technical And Vocational College 
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4. Candidates are provided with a separate answer booklet. 

5. DO NOT write on this question paper. 
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SECTION A (40 MARKS) 

Answer ALL questions in this Section 

1. Ladder logic isPraintpedroBgy:rBaumngmomaablNeorlthogTeicchnciocanl  tArnodllVeorcaltaionngaluCaogl leegue sed to train at a basic level. State 

the other F O UDRa tpe :r 2o1g. 1r1a .m2 0 m2 5 i0n2g: 5 3l aPnMg u a g e s  used in PLCs. (4 marks) 

2. A programmable logic controller is a system of interconnected networks used in automation. 

Briefly explain how a distributed control system (DCS) is used in industrial automation. 
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(3 marks) 

3. Servo systems are used to monitor machine operations in a closed-loop system. Explain how a 

position control servomechanism works. 
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4. Ladder logics are widely used in automation to program electrical systems by technicians and 

engineers. Outline FOUR advantages of using ladder logic. (4 marks) 

5. Noise causes high fluctuations of sensor readings when installing machine programs. Explain 

FOUR other challenges likely to be experienced in the automation of machines. (4 marks) 

6. Supervisory control and data acquisition (SCADA) systems are used in control processes for 

maximum production in a firm. State the other FOUR functions of the SCADA system. 
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7. An electrical engineer automated an electrical machine conveyor belt using sensors to monitor 

inputs and output variables. State FOUR types of sensors likely to have been used in this 

operation. Printed By: Bungoma North Technical And Vocat i(o4naml  Caorllekgse) 
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8. Input digital devices are those which are controlled by PLCs through input modules. Highlight 

FOUR examples of input digital devices used in PLCs. (4 marks) 

9. 
P
A
r inte

s
d
o

B
ft

y
w
:  B

a
u
r
n
e
go

e
m
n
a
g

N
in

or
e
th
er

Te
i
c
s
hn

c
ic
a
a
r
l
r
A
y
n
i
d
n

V
g

o
o
ca

u
ti
t
on

a
al

s
C
u
o
r
l l
v
eg
e

e
y to automate machines in a manufacturing plant 

Date: 21.11.2025 02:53 PM 

using a PLC. Outline FOUR factors he will coPnr isntieddeBryw:  BhuinlgeomsaelNeocrtthinTgecthhniecaal pAnpdroVopcraitaiotnealPCLolClegfeor 

this purpose. 
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(4 marks) 

 
10. Computers are examples of Human Machine Interface (HMI) located at strategic positions in 
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a processing line. ExplDaaint e :T21W. 1 1O. 2 0f2u5n0c2t:i5o3nPsMof Human-Machine Interface (HMI) in automation 

of processing lines. (4 marks) 

11. Indexers are commonly used in machining operations, assembly lines and inspection systems. 

PrinteDd Bifyf:eBruenngtoimaateNborethtwTeecehnnicraol AtanrdyVioncadtieoxnailnCgoltleagbeles and Linear indexers in industrial automation. 
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(2 marks) 
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SECTION B (60 MARKS) 
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12. A software engineer won a contract to design and automate a milk processing line. He 

incorporated use of PLCs and SCADA systems to actualize the mandate. 

a) IPfritnhteed eBny:gBiunnegeormausNeodrththTeechfnuincacl tAinodnVaolcbatliooncakl Cdoilaleggeram (FBD) shown in figure 1 to program the 

fDiartset: P2 1L. 1C1 . 2c0o2 5m0m2 : 5a3nPdM,  deduce its equivalent ladder logic diagram. (5 marks) 
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b) Describe THREE types of PLC designs he is likely to adopt and give THREE advantages 

of each. (15 marks) 

13. PLC and SCADA systems are made up of a mePmrinotreyd Bcyo: nBusnisgtoimnagNoofrththTeecshynisctael AmndmVioccarot iopnraol  Cceolslesgoer 
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and input/output circuitry that are software-simulated. 

a) Outline FIVE factors to consider in PLC program development for machine 
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(10 marks) 

b) Explain FIVE ways in which SCADA Pimr inpterdoBvye:  sBuinngdoumsatrNioarlthaTuetcohmnicaatl  iAonnd.Vocati(o1na0l Cmolalergkes) 

14. Coastal Bottlers Company employed the useDaotef: 2P1L. 1 1C. 2s0 2a5n0d2 : 5S3 CP MADA systems to automate, 

monitor and control filling of water bottles. 

a) Outline FOUR coPmrinptoednBeyn:tBsunogfomSaCNoArtDh TAechsnyicsatl eAmnd Vtohceatiocnoaml Cpolalengye 
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is likely to use during 

automation. (4 marks) 

b) If the company used the assembly in Figure 2 for water bottle filling process, draw a ladder 

logic diagram for simulation of this operation. (8 marks) 
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Figure 2 

c) The company decided to use automation control systems over manual control. Discuss 

FOUR advantages of this decision. (8 marks) 

15. Jogging or inching is the momentary ON operation of a motor for accomplishing a small 

movement of the driven machine. Figure 2 shows a jog control circuit requiring a double- 

contact jog pushbutton—one NC contact and one NO contact. When the ‘Jog’ button is 

PrintedpBrey:sBsuendg,omthaeNosrethalTeicnhnciciarcl Aunidt VtoocathtioenasltCaorltleegrecoil (M) is opened by the NC contacts of the ‘Jog’ 

Date: 2p1u. 1s1h. 2b0u2 5t t 0o2n: 5. 3APsMa  result, the starter coil (M) will not lock in; instead, it can only stay energized 

as long as the ‘Jog’ button is fully pressed. As a result, a jogging action can be obtained. 
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Figure 3 

a) Draw a PLC connection diagram for the system shown in Figure 3, showing all the 
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