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INSTRUCTHONS TO CANDIDATES

You should have the followinyg for this cxcanination: "
Drawing iistruments, .
Nomi :,m‘rJ.sy'r.*.rmm';hh' clectronic caleulator;
Muthematical tables.
This paper consists FIGHT questions into TWO sections; A and B.
Answer anv THREL questions from section A and any TWO questions from scection B in the
answer bookler provided
All questions carrv equal marks.
Maximum marks for cach part of a question are as shown.
Candidates should answer the guestions in Frglish.
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This paper consisis of 5 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 MEASUREMENTS

Answer any THREE questions in this section.

‘{ 20)b 1 W
Detine the following cim ni umh as apphied in measurements:

(i} absolute unit;

(1) derived unit.

(2 marks)

Derive the dimensions of the following gquantitics using the electrostatic system
of units:

(1) charge (Q); et ' , (4)
.oy e .
(1) current (1). WA -\I/ & (8 marks)
(6= A
P ;

State four advantages of the MKS system ol units in electrical imeasurements.

(- - (4 marks)

Using the EMTT system of units, derive the dimensional equations for:

. B . = o L ¢ "e‘L ] -
(i) EME; « © g O Lty : Colpwebis
- % | S y

(i1) magnetc Hox densuy, - 50 | o (6 marks)
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Foxplam the Tollowing types ol measnrement errors: (!
£ 1yy
4% 2 e Ay i e e the 14 b p
(1) environmental errors;—dog te exverivt Cendibort b 3 W g
(11) instrumental errdrs; — cocovrdy fo ke fae ot nSysanpar
" Wi b ke s
(1) ETOSS EI10rS; — ¢vver  dur o hutewy VI ok L
(V) residue errors, ~ evwys  det e e lewis G0 Clianting (3 marks)
I‘{:z\l"'p{A~.;. oo tLCrl s Sprall ol

State three detectors and then operattonal | frequencies s cormuonly use d for a.c. bridges.
J'.'". '(»\‘\'W\Mq o T Ea

A st o ra
oy
Explain how the followme factors alfect precisian measurement of medinm resistance

with wheatstone bridae:

(O marks)

() lemperatnge effects;
(1) contact resistance; .
. . v .
iy thermo-electric effects. pvy (O marks)
% 3 ; “

State three causes of faults on a printed circuit board. (3 marks)

Lt five tools used in the repair and maintenance ol electronie equipment.
(‘d‘\ Wiy Sudipi=

(5 marks)

sty IO
B ’\l WA three points a service engineer should copsider when fault finding on

2 Yisren (e
clectronic equipment. ¢ 70 Busy

(6 marks)

Ouiline three operational objectives and three cost objectives ol good nintenance.

Yivhaeary davd (6 marks)
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Fxplain the imports
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undnb Soe e
née of the following in relation to reliability:

Describe the term IL‘II ibility” as applied in t‘l(‘tlltull measurements
Yo e Vet
(nid gy Frory .

FONIS o ?[“.’Et com

/ ) (i) mean time between fe'ljh"-d':.;; ) v Lk ﬂ\, {"’l.’_r_t}Lm; oAb evi
/Q ’. (1)  mean time to fallure; — e Soove e poaess Whm o poaad Gk failiow
i) availability. _jle ovaranily 3 @ e v L L
) avanie Yo ':‘ Methine 1Y Sovue C“‘(" dald /‘)'i‘ o
(c)  Table I shows the performance of ten pressure monitors, observed while operating for a

period of 1200 hours. Fvery failed unit is replaced immediately. Deiermine the:

(i) MTBF,
(11) fatlure rate (10 marks)
Table i
Unit Number | Time of Failure Failure
(hours)
] y5(0) |
2 420 i
3 “130 and 725 2
o ‘ 585 |
5 630 and 950 2
§) 390 i
7 No fatlure 0
3 880 1
9 No failure 0
10 220 and 675 2
(a) State three reasons for the inaccuracies encountered in magnetic measirements,
(3 marks)
(b Outhine six methods of tantt location in electronic systems. (O marks)
(c) Explain the following watimeter errors:
(1) cddy current errory,
(1) stray magnetic ficld errors., (O markes)
(d) Draw a labelled construction diagram of Hibberts magnetic standard nsed in magnetic

measurements,
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SECTION B: ANALOGUE ELECTRONICS

Answer any TWO questions from this section. \
[
. . e : 2 B M
Explain how the following extrinsic semi-conductors are formed.
{'!} f\_.l- type; - §eer ij n_.\m_j fPonpaualeng g herny F_\.\
(11) Ptype. . fonwa o, cdday  Bouopa akema R (4 marks)
y‘ I’ i S \ 3 %
. L [ a\llé v |
_ ) . 3 . - » o “‘t' el e
(1) State three applications of semi-conductor diodes ” X \_2-0 L
s - - - . - <
(i1) With aid of voltage-current characteristics, describe the avalanche breakdown
in a P-N junction diode. ! ) (10 marks)
1 '

A slicon diode has a forward voltage drop ol 1.5V and a forward d.c. current o
150anA . It has a reverse current of 1.2 7eA and a reverse voltage of 12V, ’\)"I = Yot '_[

Detertnine for the diode the: g = yo (A A~ X 20 ; dep
() torward resistance; V- 1 peend
(1) reverse resistance. \,‘v hom Ve 1Y (6 marks)

: el

Draw equivalent two source biaising circuits using the transistor symbol for the
following:

( i.} PNP transistor; ___4\ / TUM}

(i) NPN transistor. l B (4 muarks)
ﬁ@HmL

Figure 1 shows an amplifier circuit. ST (oA, 1
(f) Deternine the d.c. operating point., L gl
(11) Sketeh the d.c. loadhne.

NB: negiect V (12 marks)

— e A T e B L A VY
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Stale two advantages and two disadvantages of ficld effect transistors over bipolar

junction transistors. (4 marks
State three advantages ol bridge rectifier over bi-phase rectifier. (3 marks
(1) With aid of circuit diagram and voltage waveforms, desceribe the operation

of a single phase half wave rectifier feeding a purely resistive load.

(i1) Derive the expression for the output d.c. current for the rectifier in b(i).

(11 marks

Figure 2 shows a zener diode stabilizer. Determine the output voltage with no load

current, (O marks
1KAL
SN, TS S
input e = -/\
v=z20v [* \_/ k 7/ 7 “J?
e 1OV . / n
ey (_-J(w-‘
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