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SECTION A
Answer any THREE questions from this section.
(a) Explain the following types of errors which may occur during measurement:
(1) 2ross errors;Y

(11) environmental errors;
(iii)  random errors.~

(6 marks)

(b) (1) State any two factors that determine the choice of a suitable method of
measuring resistance.

(i1) An unknown resistor in series with a milliammeler is measured using the
ammeter-voltmeter method. The voltmeter used has a sensitivity of 1000 Q/v
and reads 100 V on its 150 V scale when connected across the resistor. If the
milliammeter reads S mA, determine the:

(1 apparent value of the resistor;

(11) actual value of the resistor;

-

(I11)  percentage error. (8 marks)
(¢) With the aid of a labelled diagram describe how a ballistic galvanometer is calibrated
using Hibbert Magnetic standard. (6 marks)
\ (a) (1) Define the following terms with respect to soldering: -
" ,‘\I\»"'j,.‘i]- i s
(N solder; s S LIBRARAN
7 | i)
(1)  flux. {N 31 JUL A )
i . , ‘ ..:‘t\‘o O ..“: - ( |7 J i - ,-.." /
(i)  Outline the procedure followed during soldering process. “‘l“:o;;:fg fnfarksgg,,g N
(b) (1) Distinguish between an integrated circuit (1C) and a printed circuit board (PCB).

(11) Describe the following methods of fault location in electronic systems:
() functional area test;

(I)  half-split.
(6 marks)
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(c) (1) Explain the following types of maintenance in an electrical workshop.
(h correclive;

(11) planned.

(11) Outline the steps involved in carrying out a planned maintenance programme.
(8 marks)

v 5 ; ; s & a
3. ¢ (a) (1) Explain the term “unit™ in relation to measurements.

(1) Differentiate between electrostatic system of units (ESU) and electromagnetic
system of units (EMU). (6 marks)

(b) Explain the following standards of measurements: A e N it
73 N\ 0
A LIBR AR 5 s
(1) international; e - '\"I \
W 3T oL 200 ) D
(i) secondary. N 47 Y
' e A6 parks)
(c) (1) Define the following in relation to errors and for each give its mathematical

expression:
(h absolute;
(1 relative.

(11) A standard measuring instrument measurces the value of a resistance as 10.25 Q.
If the actual value of the resistance is 10.22 Q, determine the

(H absolute error of measurement:

(1) percentage crror.

(8 marks)
4. . (a) Define the following terms as applied in equipment reliability:
(1) Derating:
(11) Mean Time to Repair (MTTR)
(4 marks)
(b)y (1) Explain the following with respect to equipment maintainability:

(1 availability;

(1) life cycle costs.
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(11) On the same axis of “users costs” Vs “availability” draw the graphs of :

(I equipment price;
(1) costs of failure;
(ITI)  total cost of I and Il and determine optimum availability.
(9 marks)

(¢) (1) State any two categories of equipment manuals used to aid repair work.

(1)) Outline the main function of each of the following tools and measuring
instruments when used in electronic laboratory.

(1) signal generator;
(11) solder sucker;
(111)  long nose pliers;
(iv)  screw driver;

(v) multimeter.
(7 marks) .
) 4
5. (a) Distinguish between shunts and multipliers as applied in range extension of measuring
mstruments. (4 marks)
(b) With the aid of a labelled diagram describe the operation of a rectifier instrument
when used for measurement of current. (6 marks)
(c) Figure 1 shows an a.c bridge used in the measurement of self inductance. At balance
derive the expression for:
(1) industance, L ;
(11) Q factor for the circuit.
(10 marks)
B
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Fig.1
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Answer any TWO questions from this section.
6. (a) State any two charges found in an atom of an element. (2 marks)
(h) (1) Dcfine “work function™ in relation to electron emission.
(i1) Explain:
(I how “space charge™ is formed in a vacuum diode.

(1) the proc‘(’!ss of thermionic emission and give one application.
' (6 marks)

(¢) With the aid of labelled energy band diagrams, explain the variation of the forbidden
energy gap in the following materials.

(1) conductors;

(i1) insulators;

(1) semi-conductors., (12 marks)
i (a) (1) State the two basic modes of operation of MOSFET. .

(i1) Draw labelled N-channel symbol for each mode in a(i).
) (3 marks)

(b) With aid of labelled diagrams explain the principle of operation of an N-Channel
Junction Field Effect Transistor (JFET) when biased from two sources. <~

(5 marks)
‘1/ “Tiny \ K :H
i :'r’(‘
(U T )
W \
N _\_.,f’) \? (17) a.
XX " nn a_s:r/
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(c) (1) Figure 2 shows a fixed bias configuration of a JFET amplifier circuit having I
of 8 mA and Vp = -4 V. Determine:

() Vo NDs= Vb = - “(C \('"? TSR A S A

) (11) Vs = —l{‘-_ === y
—(ny 1, == RN s 2 ¥G VS
O g R
- Nt - - Yoy 1oV NGgs = V@ -
s & WBP e ( k 1o .\[Q-‘-,ﬁ-'\lt;"l\l
s Jrosanax e’
N VRS q- . - 2_.,_’5_‘!'.‘_
1= Adpes|| VS
vpcert) | * Vo
’ ) I‘L. X
o (U (\ - L:L]
- )
T 5 I\,I |£
sxie” |2 ( |
‘ o X\ > X5
. ‘\‘ (‘ 3-iail .-___; "ﬂl \
5 ' JA NEK 2
Rl = - - . LV w—
_— )
Fig. 2
(11) Figure 3 shows a common source self biased JFET amplifier with
1o =8 mA, Vp=-6 V. The Q-point occurs at I = 4 mA.
Assuming R = 3R, determine the value of resistor R and R ..
(12 marks)
14V
i) i
, P
'\ O ML E
r] lox .‘I .
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(1) State the three Bipolar Junction Transistor configuration.

7ot

‘\:‘:"I iy

B
= P
1 Wit LILT
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v

(1) A NPN transistor has I = 10 mA and dc current gain (@) of 0,967, determine

. 3 f R [ = Lt g
oo ] . X - a . ’\ é
(1) [l."--. : . 1. ' _J, {: = l_ ‘ga L
) T; . g
O Bee s % ,.
AN (e e 2
PN s A o A

(9 marks)

Figure 4 shows a potential divider biased circuit. Assuming base-emitter voltage of

0.5 Vand I ~ I, determine the: ,

PR s s
(1) collector current; g Ve |
(i)  collector-to-emitter voltage. V(€ _
= (8 marks)
e NP
O gov gy Ve =22V
'l B o P B |
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‘Fig. &

Draw the de load line and mark the Q-point of the circuit in b(ii).
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(3 marks)
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