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INSTRUCTHONS TO CANDIDATES
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i' rammable omie'ctlculator;

U tical table:

This paper wis 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 hooklet provided

All questions carrv equal marks.
Maximum marks for cach part of a question are as shown.
Candidaies should answer the guestions in Frglish.

.y,

> HH o

&
& | A
\ .\L‘

This paper consisis of 5 printed pages.

Candidates should check the gquestion 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 an \’ 'I'HRFI"' Questions in this section. :
l. (a) Detine the following $yStem nt umh as apphied in measurements:
(1) absolute unit;
() derived unil. {2 marks)
(b) Derive the dimensions of the following quantitics using the electrostatic system

of units:

- N | i N
(1) charge (Q); B 1;\,‘3»\' ; [ )
(i1) current (1), o 4/ & (8 marks)
)iF : } =
{ Cx W " L
(¢) State four advantages ol the MKS system ol units in clectrical imeasurements. :
e - (4 marks)
" N
() Using the LMTT system of units, derive the dimensional equations for:
. . ) - Lo ls ¢ ."4‘1- e =
(1) LML Tyt (" st . . Colpwevibs
(1) magnetic Anx density, - 5 : \ » (6 marks)
E & (“/‘ (\-([fh . {
2 (i) Foxplam the following types of mgas .mcnl \u
1 4 4 P o
(1) cotal We FAshm J
(i1) rumental e aver dvg fo Ahe i e e pnSrampar :
(iih) S CITOUS; — dwol [ R T | &

(1v) e errors, < evwors st 4t e lewis G0 Cluaning (8 marks)
f‘\{n'n{w—* ook G e Syrall o |
(b) State three detectors and then operational frequencies as commonly used for ac. bridges.
(. \eekes i ‘-wf’ . (6 marks) f
s A |
() Explam how the tollowme factors allect preciston measurement of medinm resistance |
with wheatstone bridee: ‘ |
() lemperatnge effects; l
(i) contact resistance; N
(i) thermo-clectric elfects. 'b,}\‘ (6 marks) T
G /
: 3 i : : £
3. (a) State three causes ol Taults on a printed ciecutt boarnd. (3 marksy
§or
() Last five tools used in the repair and maintenance ol electronie equipment. (5 marks) '
pd,\ Wie SUlepi=
f 1athy LT
() 5 )q ain’ three points a service engineer should copsider when fault finding on
\-\l)ﬁ'ru (hvd o
clecironic equipment. ¢ T (6 marks)
(d) Outline three operational objectives and three cost objectives of good maintenance.
\S\\Sﬁﬂ‘} vy (6 marks)
= 3NN
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Describe the term lcll ibility” as applied Ill clm.tm,dl measurements. (4 marks)

W Al (ll»\'us o et bygve h‘:nn o A SN oY | Foasie - -
ll.rultn_.f‘h v en A bty Ul[d\,é %]M!I’fl%“l (mod Fro . news Remove Watermark Now
Explain the :mpmj_:fncc of the following in relation to rehiability:
[
(i) mean time between failurds; Tode W e ouehon wora G fhr coeric
(11) mean time to failure; -~ So Seoove Jhe poarese . Whn i ploqad G Fotiog
availabili Lo vt b ; T
Gily  availability. flr @wrvily P S T Gy G g6 marks)

Silee, f-(,-,.,? [P
Table 1 shows the performance of ten pressure monitors, observed while operating for a
period of 1200 hours. Fvery failed unit is replaced immediately. Deiermine the:

(1) MTBF;

(11) latlure rate (10 marks)

Table |
Unit Number | Time of Failure Failure
(hours)
N 650 |
2 420 P
3| 130and 725 2
4 585 |
5 630 and 950 2
0 390 |
) Lailug
220 and 675 _

State three reasons for the inaccuracies encountered in magnetic measurements,
(3 marks)

Outhine six methods of tault focation in electronic systems. (6 marks)

Explain the following watimeter errors:

(1) cddy current errory,
(1) stray magnetic ficld errors., (O markes)

Draw a labelled construction diagram ol Thibberts magnetic standard used in magnetic
£ 2 g2
measurements, (5 marks)
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SECTION B: ANALOGUE ELECTRONICS

LA

" \ Answer any TWO questions from this section. \ 'L
i G ME
6. (a) Explain how the following extrinsic semi-conductors are formed.
() N-type; = e by Gding Pontavalene ey A~
(11) P-type. - s i s nu.a.\ ISR e N ta-"-"A (4 marks)
! . (‘o“‘(‘:b o Dd
(b W State three applications of semi-conductor diodes ™ ’E‘“":’_g\) e @ et
(i1) With aid of voltage-current characteristics, describe the avalanche breakdown
in a P-N junction diode. J (10 marks)
A, .
(0) Aslicon diode has a forward voltage drop of 1.5V and a forward d.c. current of
[ 15000A . I has a reverse corrent of 1.2_,'5./\ and a reverse voltage of 12V ’\f\_\, -Not "{
Il"f _ \l] IJt‘lcl'lm‘uc ui the (?IU(!F*. l]lt"‘l. R VY N % ':‘.}Sf-.-s-ﬂ N o,
N \“. () torward resistance; W
(i) reverse resistance., V‘\, VI v (6 marks)
) sl
7. (a) Diaw equivalent two source biaising circuits using the transistor symbol for the
following:
) R
() PN transistor:
(i) sislor. (4 muarks)
(h) Figurd WS an amy g :
- (1) nune the d@. operating point,
() eteh the d.o. loadhine,
NB: negiect V {12 marks)
A I _-dT_ ) Ve = WV _
¥ Vee leeep ~ v
F* X .J')“ ' '7\’“
1.6 ML i
5K
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\L -9 (c) State two advantages and two disadvantages of ficld effect transistors over bipol g e
3 junction transistors. (4 marks
\ ') X
8. (a) State three advantages ol brdge rectifier over bi-phasce rectifier. (3 marks
I T AR \L-! ? B i . . . . . i
. v (b) (1) With aid of circuit diagram and voltage wavelorms, describe the operation
ik of a single phase half wave rectifier feeding a purely resistive load.
Vi g |
! B (i1) Derive the expression for the output d.c. current for the rectifier in b(i).
]
(11 marks
L
(c) Figure 2 shows a zener diode stabilizer. Determine the output voltage with no load
current, (O marks
1K
i —
O { _J—-' e 0}
inpuf {—‘- /_,_ ’ \
V=20V ’“k_ k / f
J 10y Zo
'z ('J(C?f
(P e e N S TP Y ., e S S—
- pd i e
L l
. 3 L
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