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INSTRUCTHONS TO CANDIDATES

You should have the followinyg for this cxcanination: "
Drawing iistruments, AN
Non-programmable electronic calculator;
Muathematical tables.
This paper consisis FIGHT questions into TWE 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.
Candidates should answer the guestions in Frglish.
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This paper consists of 5 printed pages.

Candidates should check the question paper to ascertain that all the
pages are printed as indicated and that ve questions are missing,
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SECTION A: ELECTRICAL MEASUREMENTS

Answer any THREE questions in this section.

‘{ 20)b "y W
l. (a) Detine the following em ni uulh as apphied in measurements:
(1) absolute unit;
(1) derived unit. : (2 marks)
(b) Derive the dimensions of the following gquantitics using the electrostatic system

ol units:

" A\
n I

; J I F
(1) charge (Q); _ \ A (&)
(1) current (1). ( j/{; & (8 marks)
. 4 8 X F
(¢) State four advantages of the MKS system ol units in electrical imeasurements.
(e - (44 marks)
.'JI N
() Using the EMTT system of units, derive the dimensional equations for:
. . § < \_,,LHJ‘ c "e'L e =
(1) M - Chcye - Ling G\, _ Colpwer b
% | Sl K
(i1) magnetc Hox densuy, - 50 ' ! o (6 marks)
= w X gt J L 3 / { L
LN
() Faplain the following Lypes ol measarement errors:
' : . i exrovicn & e dhoe s hemy P
(1) environmental errors;—dog te exverivt Gadibory ¢ s W g
(i1) instrumental errdrs: — cuwvedy fo Ahe fine o e puSyanpar
. eyt Yd ek L1
(111)  gTOSS Errors; — ¢vver  dor o Fewy VA ok
(v)  residue errors, < pvwrs dat e Al lowis G0 Cliaining (8 marks)
!lr_:‘”' 'f{ s 1w Ll ipn s - Sgyrall e
() State three detectors and then operational | !Ll]UL neies is comnnonly used for a.c. bridges.
LA TN P -(.,\'\'\"\-ﬂ'\u.v\.q——-J--''r
, Meles ) (O marks)
() Foxplam how the followimge factors :Lilul |m ( muu measurement of medmm resistance
with wheatstone bridae:
() lemperatnge effects;
(ir) contact resistance; .
. . v .
i) thermo-electric elfects. Py (O marks)
\‘{‘ ‘ “
j (a) State three causes of faults on a printed circuit board. (3 marks)
(b) Last five tools used in the repair and maintenance ol electronie equipment. (5 marks)
~bdd i SUTRRs
o r saniy ¥R
(v) Explan three poimnts a service engineer should copsider when fault finding on
. \‘\l;t‘n {l‘\\gl e
clectronic equipment. ¢ 70 Busy (6 marks)
) Outline three operauonal objectives and three cost objectives of good muintenance.
pALTIARY thvd (6 marks)
L
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Deseribe the term “rehiability” as applied Ill cltunull measurements

l.'. T (‘““5 N Nty Yrfers e Neennal pr
levib i O , by Ulldnb “ystrfmﬁ (nid gy Frory .

Explain the un;mn Ance of the following in relation to rehiability:

r
(1) mean time between fatlurds;
(11) mean time to failure; -~ o Soeve

flor crvattq \.-mﬁ T o

tlbern il
-’]}p PP eSe

- - 2 - -
1\\"\'\ " {}'f_f,ﬂt\fl'li el L g'}‘. e f}. ’ '3 el

1 glraed ip f”H.h.fw
(6 marks)

SiPe, f‘}'f; asrace
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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:

(i)  MIBF,
(11) [atlure rate (10 marks)
Table |
Unit Number | Time of Failure Failure
(hours) B
o 650 "
2 20
| i0and72s 2
a4 585 |
5 630 and 950 2
0 390 1
No fatlure 0
8 ani 1
9 - No failure 0
a0 | 220and675 NN

State three reasons for the inaccuracies encountered in magnetic measirements,

(3 marks)

Outhme six methods of tanlt tocation in electronic systems. (O marks)

Explain the following watimeter errors:

(1) cddy current errory,

(1) stray magnetic ficld errors., (O markes)

Draw a labelled construction diagram of Hibberts magnetic standard used in magnetic
measurements. (5 marks)
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SECTION B: ANALOGUE ELECTRONICS

Answer any TWO questions from this section. \
- L e : PRUPLL
6. (a) Explain how the following extrinsic semi-conductors are formed.
{l} N_ 'ypc; . \'('--l""'\r I'j “i"ln-J [_'my\',».v_.,u.a(p'nj ey ‘{.\;\
(1) Ptype. - frvowa oy Oddia. Fasinpas abmay L (4 marks)
). \ (S
_ _ - _ " - . "‘s\wdﬂ e 0ed
(b) (1) State three applications of semi-conductor diodes ™ N7V w o
(i1) With aid of voltage-current characteristics, describe the avalanche breakdown
in a P-N junction diode. ) (10 marks)
7 _
(o) Asdicon diode has a forward voltage drop of 1.5V and a forward d.c. current of
~X 15000A . [ has a reverse canrent of 1.2 2¢A and areverse voltage of 12V N - Yot K
e P L | f X
{ r' \". Detertnine ur the diode the: Mo, = /= AR A __.\f. - a o
Ly . . 1 1= ¢ ul
\ - (1) torward resistance; V- =
(1) reverse resistance., I (6 marks)
¥ ‘ e
7. (a) Draw equivalent two source biaising circuits using the transistor symbol for the
following: —
. . plelef
(1 PINP transistor; N/ OIS
(i) NPN transistor. ‘ {— o (4 muarks)
r 14 H (4l L-
(b) Figure 1 shows an amplifier circuit. iy i l
(i) Deternine the d.c. operating point, L peras
(i) Sketeh the d .o, loadhne.
NB: negiect V. (12 marks)
! Bt
= S —— T e B L A VY
Vee l""'&"‘"l" R VIS
}'<4 ";\’&‘
1.6 ML 5

& 3 l! !'7 J,i__}'fl;- - i
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Stale two advantages and two disadvantages of ficld effect transistors over bipolar
Junction transistors.

State three advantages ol bridge rectifier over bi-phase rectifier.

(<4 marks

(1) With aid of circuit diagram and voltage wavelorms, describe 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.

input
Vo= 20V
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