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INSTRUCTIONS TO CANDIDATES

You should have the following for this examination:
Answer booklet;
Non-programmable electric calculator;
Drawing instruments;
This paper consists of EIGHT questions in TWO sections; A and B.
Answer THREE questions from section A and TWO questions from section B in the answer booklet
provided.
All questions carry equal marks.
Maximum marks for each part of a question are as indicated.
Candidates should answer the questions in English.

This paper consists of 6 printed pages.

Candidates should check the question paper to ascertain that
all the pages are printed as indicated and that no questions are missing.
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SECTION A: ELECTRICAL INSTALLATION TECHNOLOGY

Answer THREE questions from this section.

(a) Explain structured cabling system as used in buildings. (2 marks)
(b)  Describe two components of a backbone cabling in structured cablings. (4 marks)
(c) Draw alabelled line diagram of a consumers’ intake point. (4 marks)

(d) Figure 1 shows the electrical layout of a single room of a house.
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(1) Name the symbols shown in the plan; IL/Z’\ N\ \

(i)  Listtwo types of wiring systems that can be used to carry out the electrical
installation.

(iii)  Draw the wiring diagram of the electrical layout and indicate cable sizes.
(10 marks)
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(i) current rating of a cable; B i

(i)  the effect of temperature rise in cables.
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Slhh 75 €4 covincorile sade o cablt 5‘“‘1"(‘"_3 = ZEouine o
e e ey B waccee 4 F=gerf i AT e Y ACo] ey T g

Figure 2 shows the layout of a conduit installation. & r<tewivig v @ep e Foora
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(i)  Identify the parts labelled A, B and C. N/

(i)  State three IEE rclations requirements regarding the conduit wiring system.

(6 marks)

Explain the function of each of the following protective devices:

(1) circuit breaker;

(11) contactors.
(4 marks)
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(b) (1) List two classes of fuses and for each case state their fusing factors. 2

(i1) State four requirements of a PM.E system.

(8 marks)
(c) (1) Draw a labelled diagram of an “electromagnetic overload trip” of a circuit
breaker.
(i)  Explain the operation of the devices in c(i).
(8 marks)
4. (a) Table 1 shows the characteristics of the plates and electrolyte of a lead acid cell when in
a fully charged and discharged state. Complete the table: (6 marks) I
Table 1 i
Item Fully charged state | Fully discharged state
Positive plate ‘_.
Negative plate
/ Electrolyte
ic Y :
,2/\ (b) (1) A battery has a terminal voltage of 12V and internal resistance of 0.25€ and is
@ & charged from a 14 V d.c supply. Determine the charging current. f
o/
* / (11) State four safety precautions observed in a battery charging room.
\L (7 marks)
g(f;‘r :
\(c) /Outhnc four IEE regulation requirements of a bell transformer. (3 marks)
W
27}( ) Draw a labelled circuit diagram of a normally closed burglar alarm system.
i @ (4 marks)
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(i)  Distinguish between renewab %i“non rer}ewablc energy systems citing two l
examples of each. Rer cncle ety oy S \
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(b) Outline four factors considered when selectl ‘ithe site for a nucle SR POV CcE plant. anp oY
_ CoMalleby X A3y Raic < =G cstn) (4 marks)

= ék« et kot (f ‘("kj «a:(,{ At (ecy vt e
¢): Draw a labelled line diagram from generation to distribution in Kenya and indicate the
voltage levels at each stage. (6 marks)

(d) List four electrical tests done on a completed installation. (4 marks
e e TR RS
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SECTION B: ENGINEERING DRAWING Qaf” g ﬂ cfv"fﬂ
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Answer TWO ﬁ{_f‘?srionsﬁ'om this section. é"*g Ob{ AQ \”U
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State four possible causes of a P.V solar module with low or no power output.
(4 marks)

Outline the maintenance checks done on each of the following:
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Explain each of the following factors considered when installing a solag battery:
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(i) State three merits of using solar-electricity. \__ i etes (tngreve Searedtsd (T ~
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(11) Exp]am two factors considered when selecting a wiring system of a solar
electric installation. — <=5 © (7 marks)
— fose s
Draw a labelled diagram of a charge controller dnd show its terminal connections.
o O 5° (3 marks)
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Figure 3 shows two batteries with same specifications.
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12V 12V
50 AH 50 AH

Draw the battery connections and show the total voltage, ampere h_?ﬁurs an(é‘/]::i‘;“]
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output in each case when connected in:
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Explain each of the following solar terminologies:

(1) tracking;
(i1) insolation.

(4 marks)
State three:
(1) methods of harvesting solar energy;
(i)  applications of solar-thermal energy.

(6 marks)
Outline four factors that determine the amount of heat absorbed in a solar flat plate
collector. (4 marks)
Draw a labelled diagram of a solar flat plate collector. (6 marks)
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