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SECTION A: ELECTRICAL FRINCIPLES If
Answer TWO quesrions from this section.
. (@)  Define each of the following az used in a.c waveforms:

(1) frequency;
{ii) form factor.
(4 marks)

(%)  Draw an ac sinusoidal waveform over one and half cycles, indicating its amplitude and
periodic time, (5 marks)

(c)  Explain the function of each of the following with reference to analogue electrical
indicating instruments:

{1} deflection device:
()  control device:
{11} damping device,

(6 marks}
{d}  The instantaneous valuss of iwo alternating currents are given by:
1 =3sinwt ampere:
f2= 15sin |t + 3—} amperc.
Determine the sum of the currents #20and 2 at &60° (5 marks)

che fa)y i) With the aid of a labelled diagram, describe the aperation of repulsion rype
MOVINE-iron instrument.

{1i) State ome merit of the instrument in afi).
(T marks)

() Figure 1 shows an-a.c circuit. Determine the cuments by Ir and Is. {7 marks)
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{¢) Fgure 2 shows a d.c circuit

Fig, 2

If the time constant for the circuit is 18-mS, deiermine the:

(i resistance of the resistor, B
{i)  capacitor voltage after 9 ms upon closing switch 5.
{8 marks)
s La) Dreaw the waveforms and phasor diagram of 2 purely ca pacitive accircuit. (6 Marks}
(by  Fipure 3 shows a d.c inductive ciregic. <)
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Explain the circujt operation when the switch stay in position | for a while then moved
I position 2, {3 marks)

el Duiferentiate between fine voitage and phase voltage as applicd to 3-phase supply
S¥Slem. {Z marks)
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(d)

A delta-connected load consisis of three idenhical cotls each of resistance 42 0 and
inductive reactance 35 {). The phase current is 8 A, Determine the:

{i)  phase impedance;
(1)  phase voliage;
{1ii}  line current.
(7 marks)

SECTION B: ELECTRICAL MAINTENANCE ANDY FAULT PIAGNOSIS
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Answer TWO questions from This secrion.
.

Outline four checks and inspections done on electrical machines: === ©' - {4 marks)

State three causes and remedies for D.C motor chattering brushes duning operation.

ol {6 marks}
An electric water pump overheats dunng its operation. State three possible causes and
remedies foroverheating. (6 marks)
Outline the procedurs of assembling a motor after repair. (4 marks)

Describe the following maintenance activilies:

() overmaih Sl o msm gfG T e fudh st
{1t} scheduling. e s <

(4 marks)
Explain each of the followmg types of maintenance:
(K} corrective:
(i) prediclive.

{4 marks)

State four:

{1} merils of planned maintenance;
(ii)  testscarmied out in repaic and maintenance of elecincal mstallations and Tor each
CAsE NAMHE ONE measurng instrument used.

(5 marks)

Drraw a fabelled lead-lag diagram for a discharge lamp. {4 marks}
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Siate three causes of each of the following faults m a fluorescent fiting:

-

{i} lamp fails to start and there 15 0o end glow,

i damp flasties "N and OEFTS S0 0 Ll ol
g TR da . {6 marks)
Explain the function of each of the following parts of & discharge lamp:
(L CHPACIIOT,
18] choke.
{4 marks)
Draw a labelled diagram of a high pressure mercury Yapour lamp. (5 marks)

A three phase induction motor Fails to start when connected to the power supply. Stats

r -

five possible causes for the fault. G e : (3 marks)

SECTION C: MICROELECTRONICS
Answer ONE question from this seciton.

State three uses of the sccumulator in & COMPULEr dunng arithenetic and logic
Lperations. {3 marks)

Write the following 3085 microproCessor pil acronyms in full and in each case staie the
pin function:

(i) WR;
{iiy ALE
(i) IOM.
] (6 marks)
Draw a labelled Hlock diagram of a general purpose MICrOProcessor Sy siem.
(5 marks)

437 K 8 RAM memory is implemented using 4 K % 8 RAM chips, Determine the
number of;

(i) 4 K x &chips required;
(i) address lines for each 4 K = 8 chip,
(i)  bits in cach word.
(3 marks)
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Explain ‘computer sofiware” (2 miarks)

Table 1 shows assembly language instuctions and their corresponding machine code.
Complete the table. (4 marks)

Table i

Assembly langoage instruction Machine code (HEIT
_r»_{{:w B.M T
LDAX D g
MOV M. A 77
MOV A R h=
STAX B
HLT TG

Frgure 4 shows an 8 bit MICIUPTOCESSOr MEMOTY MAppin 8. The starting address for
RAM is D000 H.

| ROM
3 kbyte
RAM
4 kbyte |[DODOH

Fig. 4

if the memory is contmuous, deterntine the address range for the:

) RAM:
(1) ROM
i 8 marks)

Write an 8085 instruction o
(1  load 2030H data into register pair HL;

(i) add contents of register B to the contents of accumularor and store the result in
the accumuiator:

(i logically AND eomtents of accumulator with the coltents of memory and store

result i the memory.
{6 marks)




