LAL L LAl

16017102

16027102

APPLIED SCIENCE, FLECTRICAL
PRINCIPLES T AND ELECTRONICS
June/July 2020

Time: 3 hours

THE KENYA NATIONAL EXAMINATIONS COUNCILL

CRAFT CERTIFICATE IN ELECTRICAL AND
ELECTRONIC TECHNOLOGY
(POWER OPTION)
(TELECOMMUNICATION OPTION)

MODULE 1
APPLIED:SCIENCE, ELECTRICAL PRINGIPLES | AND ELECTRONICS
3 hours

INSTRUCTIONS TO CANDIDATES
Lty paper consists of EFGHT guestions tn THREE sections: A, B and €.
Answer ONE question from section A TWO yuestions from section B and THO IS TIONS
fram Secrion € ir the answer bookler provided
Al guestions cavry equal marks.
Mearcimuan meerks for each FHTET L?f:.l :ln:.'a*.'.'!irw GPE G5 Tdicured
Candidaies shonld answer the guestions in Enplivi.
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This paper consists of 6 printed pages.

Candidates should check the question paper to ascertain that
all the pazes are printed as indicated and that no questions are missing.
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SECTION A: APPLIED SCIENCE.
Answer any ONE guestion from this seclion.

Hiate

: S . - > ; S e g
{i one application of polanzed light in electromics, = —»58 b he e it

(it} two methads of reducing effect of noise to a person i a noisy workshop.
{3 marks)

An industrial electric boiler rated at 4 KW contains 612 kg of water ut. Hﬂ"‘{ Tor
adjust benfer level to safe valuc, 78 ke of water at 26°C was added.
Betermine the: i

Vi
£
(1 new lemperatire of water in the holer: i
(i) e reguired (0 restore vater temperatiine (o 800, {7 marks)
1) Define each of the followize as used ic simple machine:
L miechanical advantape;
Im. velocity ration;

[TT. efficiency.

ful  An mchined plane: has a velocity mtio of 2 and cfficiency of 95%, Ttis
used tooraise a load of 400 N Determine the:

1 mechanical advantage:
IL effort regumed. {7 marks)
state Flemmgs right hand s or clectric generators (3 marks)

{1} Slate Bovle's Law,

fin Atuorescent famp tube s filled with a pax COontAINing 3 mixture of mercury
wapons and anomert gas. The was pressure is 304Pa at 23°C. Determine the
s pressire at 957, {3 marks)

A technieian 2t a battery manutacturing plant has a liguid botele Iabelled “inoreanic
acid™. Chutlme four chemical methods uscd to verify the properties of the b,
(< mmarks)

A wooden packaging hox of dimension 30 om by 30 om by 85 cm hias a mass. of 70 ke.
Dctermine the:

(1] AL Pressane;
(i1} MURINILN Pressure itean exert on a horizontal surface, (5 marks)
Diraw a kabelled diagram of eleciromagnetic spectmm (B marks)




SECTION B: ELECTRICAL 'R INCIPLES T

Answer any T gresrions Trom this section:

3 ) Define the following terms 4s nsed in magmetEm
(11 relmctange:
(] vstercsis. (5 marks)

(B} Anaircored toroidal coil has 000 turns and camies current 1.7 A
the length. of the magnetic circuit is 30 om and fhe Cross-seciiona] srea of the ool
15 4 em”. Detennine the:

{i) magnetic field strength:
(i magmetic flux density. {hmarks)

{ch Figure | shows B-H curves for varions ferromagnetic materials - Petermine
the total flax produced by a magnetismg force of 400 AT for a core of soft.
steel castmyg of cross-sectional area & cm?.
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fdr  Fig 2 shows an clecime circuit. Denve an expeession for total resistance m the eircuit.

(5 marks)
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Fig.2
ik {a) Table 1 shows basic quantitizs and theirunits of measurements. Complete theable:
i . i marks)
Table 1
Ouantity Unit
Eength L
Felan
Nl
Light Tntensity G AL,
Amphere
."l.-. g
L R Stafe two practical applications of heating effeet of electric current.
g Sm) Anelectcalapplianee s rated 2 KW andatas operated for' 30 nunutes.
HRE Deremsine the amount of heat produced (3 marks}
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[c) i1 SLale Ly
i1 disadvantages of senies commection of electrc loads.
(I} advantages of paralle] commection of clectric loads,

(i) Figure 3 shows an electnie cirenit,. Using ohm?s law, determine the valtage.

across the 2.5 0 resiseor, (8 marks)
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ih) Stare three factors that determine the resistance of matersal. (3 marks)
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R preperties of primary cells; e okt E .
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s U'.' BN BT - o
S }l 1*— ui::'f. “1-1-'; l-ll'-E'r
ihj Draw a I"I.ht.j]'i.-l'_'i muqtru-:nnn diaf_u‘am of a Lechlanche cell (3 muacks)
[T M Mame sach ¢f the following fypes of capacitors labelled o and (/.

Lo

{11} Accapacitor ) 15 charged 1o 100V and the charpe stored 15 40 = 1,
% | Another capacitor € having a plate arca fourtimes thit of the fiese
T one is commected across i Detenmine the:

(T} Voltage aeross the two capacitors.

(11} Chiarge acnoss coch capucior. CF ] macks)
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SECTION C: ELECTRONICS
Answerany PO guestions fromi this sechion.

(1} Diefine harmonic distortion with reference o audio amplifiers,
(i) State two causes of harmonsc dislorion m transistor anplificrs:

sketch pain-frequency seaph of @ newative feedback amplifier,
Ferform each of the followme binary arithmetic:

{i} 1001 = 1101:
{11) 1T —111

{1} State De Morgan’s theorems.
(i)  Simply the Boolean expression:

Y =(A-B) (A+C)

(1] EBxplain the term filter network.
(1)  Outhne I}hr?. arcas of ap]:llu,an-:ru.s of filter metworks |
lN:'HJ.'.'I.- 1|L|: L Tl '|" o Caspu PN
] Differcntiate between Netype and P-type semicenductars.
()  Chtline the procedure of testing P<N junetion diode for defects.

{1} With the aid of a labelled circuit diagrim, explain the aperation of
single phase bridge rectificr supplvme o purely resistive load.
{1} Diraw the oulput waveform for the circuit in (c)ii).

State foar types of fip-flops. 2

i T e L S
i1} Dizaw a labelled sybol of silicon controlled rectifier {SER),
fai} Describe the operation of SCR.

With theaid of a labelled diagram, descrbe the operation of photo-clectric

transdacers,

Draw the lepie cirenit for the Boolean expression:

— A+ RICH
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