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SECTION A FLECTRICAL MEASUREMENTS

\ Answer any 'I'HRI"I" (quextions in ilay xection. /
4 1 Ay
L. (a) Detime the followimyg $y8tem n uml\ as apphied i measirements:
() absolute unit;

() denved unil. (2 marks)
(h) Dievive the dimensions of the following quantities using the electrostatic system
ol unis

-

e (Q); it (&)
() Charge (Q) AN 7 \#)
(- corrent (1) 5% 4 & (8 marks)
(7 - .
< ’
»
(e) State four advantages of the MKS system ol naies e clectneal measurements.
¢ - 4 marks)
() Using the EMUTTL system of umits, desive the dumensonal equations for
el ..'\ \ Miha =
(i EME e (% Lt ' Colgn b
: i \
() magnenc ox densiy, < l ~ (6 marks)
. o (e J . /
i\
2 (i) Eoapham the following fypes of iiensurenient errons, |

lnk“ SRy 4 | A Y el "]

(n ‘ll
(1) sl

4,., on& 1
(1) FTOSS CIrors, — .'--M et VRS "
(v) residue erors, = eewss et be e s (8 marks)
Bandea ~ deahprions Somdl av3
th State three detectors and thew operatonil lm;uym 1es s cormonly wied for e, bridges.
e Ay
0, b ) . (O marks)
o T
: o, .
w) Faplam how the folfowme Toctons sdlect procasion measement of medinm gesasiance
with wheatstone bridee
Y femperatine elfects;
iy vontach resistinee; "
: v
v thenmo-electnic elfects bod (6 tsaiks)
e .
i () Stite three causes of Taolts on o proted circunt boand, (3 ks
(] Lt five tools used i the repinr and maantendinee of electrome equipment. 15 marks)
ug\ g SUSGs
() I x| T three PO o \"rvu e engineer should copsider when fault inding on
Wava, (ngd T
cleciwonie equipment. ¢S iy (6 marks)

(hy Outline three operanonal objectives and three cost objectives of good niantenance,
YAty Ay (6 marks)
4z ~] -"\\t\"\ 4\
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(c)

()

(h)

9]

(d)
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Deseribe the term “refrabihity” as applicd m electrcal mecasurements
| SN n\.\\p) OB ety b Prfers o™ “Aeennian
COLAN O e e BT Wl St ifips  Cndspean

Explain the nnpng:fncc of the tollowing n relation to rehability:

e aR A

() mean time between fadurds;  hove e e ovehine v G A0 o
(n) mean tme o falure; o Soow The paese When g goand 4 Foitiog

avarlabil yr O ) w AL v 'KS
(i) avalability. _flo o Ll - ,,'}mv Vo S M (_(6ma|ks)

e b d ph T

Table | shows the performance of ten pressure monitors, observed while operating for a
period of 1200 hours, Dvery failed umit is replaced immediately. Determine the:

(n MTBF,

(1) Latlure rate (10 marks)

Table |
Unit Number | Time of Failure Failure
thours)
| 50 |
2 420 ;.
3 L0 anmd 725 2
4 585 |
5 630 and Y50 2
O 3M) I "
No tatlure 0
T 3 ; |
] ! ° 10&
n 2200 aml 675 2

State three reasons Tor the imacemmcies encountered in magnehic measuremenis,
(3 marks)

Outhne six methods of Baalt location i electronie systems, (6 marks)

Explain the tollowing wattmeter errons:

(1) cdidy current errors;

(1) steay magnete ield enon, (0 nisnles)
Divaw o labelled constroetion diagram of Hibberts magnetic standard nsed imomagnein
measurements, (5 marks)
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SECTION B: ANALOGUE ELECTRONICS

\ Answer any TWO guestions from this section. \ 2

2 G ME

6 (a) Faplain how the following extrinsic semi-conductors are formed.

(1) N-type; —foiien by Ohing Pexipemtiont Qibee -

aly .
) Paype. . pooa w cdie basinpm wesy .,.-" (4 marks)
‘ \ (& ,t.b
. o~ 0 “‘“” 0“‘-‘0
(h) (1) State three applications of semi-conductor diodes © 87 vt s &
(1) With aid of voltage-current charactenstics, describe the avalanche breakdown
in o PN junetion diode. J (10 miarks)
{
Je) A sthicon diode has a Torwand voltage drop of L5V and a torward d ¢ corrent ol
=~ \ ESOL0A - 1 has @ reverse carent of 1.2 A and @ reverse voltage of 12V '\i\ L= Nt "1
0o Determmine for the diode the: g = oy A M 20 . \ e 1
] A fsUmf
s ) torward resistance, - o
~ () FEVEIse resistanee. L= vy o= XV (6 marks)
r "
e
7 (i) Diaw equivalent two soorce hising cicmits asing the trunsistor symbol tor the
Iullnwingt [-]-;4*1
i) PN trisistor \ /
aly I'N trnsistor (<4 muarks)

W e o CRAT) notes. C(b
1) Iummm.l ‘. (s npcrm i3 L

‘).'nl
i) Skereh the doe loadhine
Ni3 m'_y.',h-clvm (12 auirks)
! . - ~)t Yo = WY
Vie WS~ v
) 3

r R
L6 M

S0

| E i
l o A X (;’,'.Lb 7]
- ot o ﬂ wo \
(, Yie . \\
N
e
Tt \(,." Y
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() State two advantages and two disadvantages ol field effect transistors over bipolar
i ' Junchion transistors, (4 marks
\ 2 ¥ \o
", (a) State three advimtages ol badge rectiher over bi-phase rectifier. (3 marks
T \u’
. v () (1) With aid of circuit diagram and voltage wavelorms, deseribe the operation
v ‘ of a single phase hall wave rectifier feeding a purely resistive load,
Vi - W
\ ‘ (i) Denve the expression for the output d ¢ current for the rectifier in bii)
JL
. B
()

(1 marks
Fipure 2 shows a zener diode stabihizer. Determime the ontput voltage with no load
current.

(O ks
1K4.

T——«--——{:___l» e —

Inpul .

v=20v —f*

\_/F\ / 10";/2 Zn

-

(‘J,ri'
4 ISR S S, 4 —i)
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