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INSTRUCTTONS TO CANDIDATES

Yo should have the following for this examination:
Answer booklet;
Non-programmalie electromic calcularor;
Infel 80835 msiruction sel.

This paper consists of THREE sections; A, B and C

Answer TWO questions from section A, TWO guestions from seciion B and

ONE guestion from section C.

Maximum marks for each part of a question are as indicated

Candidates should answer the questions in English.

This paper consists of 7 printed pages.

Candidates should cheek the question paper (o ascertain that
all the pages are printed as indicated and that no questions are missing.
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SECTION A: ELECTRICAL PRINCIPLES 1l

Answier TWO guestions from this section

State three advantages of permanent magnet moving coil instruments. {3 marks)

Draw a labelled circuit dingram of the series type ohmmeter used in the measurement
of resistance. (4 marks)

(i) Outline two factors taken into consideration when mcas‘tmng precision
resistance using the wheatstone bridge.

(i) Figure 1 shows a balanced wheatstone bridge circuit. Derive the expression
for the unknown resistor R, {7 marks)

A moving coil instrument gives full scale deflection of 20 mA when potential difference
across its terminals is 120 mV, Determine the shunt resistance for a full scale deflection

corresponding to 120 A (& marks)
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2. {a) With respect to a purely inductive alternating current (e.c) circuit, draw its:

(i) phasor diagram;
(ii)  grophical representation showing the relationship of reactance, frequency and
curment. (5 marks)

(b) (1)  Explain the term resonance with respect to ac circuits.

(ii}  Derive the expression for the Q-factor of an R-L-C series a.c circuit.

(% marks)
(<€) Figure 2 shows a tuned circuit. Determine the:
(1) resonant frequency (assuming negligible resistance).
(n)  dynamic impedance. (6 marks)
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3. (a) Figure 3 shows an R-C circuit.
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(i)  Explain what happens when the switch is in:

L. position 2;
IL position 1.

{ Assume the capacitor C is initially charged)

(ii)  Derive the expression for the transient current. {7 mairks)

Three impedances each of resistance 10£} and inductive reactance 150 are
connected in delta across a three phase, 415 V a.c supply. Determine the:

{i) phass current;
(ii)  linc current;
{iii)  sctive power. {8 murks)

Draw labelled diagram of a three phase 4 - wire power system with a star
connected secondary of a transformer. Indicate the voliages. (5 marks)

SECTION B: ELECTRICAL MAINTENANCE AND FAULT DIAGNOSIS
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(b)
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Arswer TWO questions from this s:F an

(i} Name four common faults in discharge lamp circuits.

(i)  With the aid of a diagram, explain how stroboscopic effect is reduced using
a twin lamp circuit on a single phase supply. (12 marks)

List six requirements in preventive mainienance, (6 marks)
State one cause for each of the following fiults:
(i) opeén cirouit;

(i}  bumnt cables. {2 marks}
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State five faults associated with alternating current machines. (5 marks)

Explain two tests carried out on a direct current machine that has the following
fault symptoms:

(i} motor starts normally but starter does not remain in hold on position;
(i)  sparking at the commutator. (8 marks)
Draw a labelled dingram of a high pressure mercury vapour lamp. (7 marks)

Ouiling the procedure for dismantling a standard electrical machine during
maintenance, (6 muarks)

With the aid of a labelled diagram, explain how a short cirouit fault is determined on
the rmature of a direct current machine. {8 marks)

A single phase #tart eapacitor run induction motor hums and does not start. Outline
three maintenance checks done to locate the fault {6 marks)

SECTION C: MICRO-ELECTRONICS

Answer ONE guestion from this section

With regards to the Inte] B0BS microprocessor anthmetic logic unit, state three:

(i) arithmetic operations;
(i}  logical operation. (6 murks)
(i)  Distinguish between static and volatile memory.

(i)  State the meaning of the following mnemonics:

L ADD;
IL SUB;
M. MOV (5 marks)
Draw a diagram of the general purpose registers of the Intel B08S microprocessor,
{5 marks)
Outline the steps involved in performing the fetch operations in microprocessors.
(4 marks)
5 Tarn over
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Draw a labelled diagram of the gencml microprocessor architecture of an Intel 8085,

(& marks)
Explain the principle of operation of the following memories:
{1} sequential;
(i)  read and write;
(i}  content addressable memory, {6 marks)
With respect to the Intel 8085 microprocessor, determine from the following
instructions which are the sending and receiving registers:
(1) MOV A B;
(i) MOV B.,D;
(i) MOV H,B. (6 marks)
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