SECTION A

Answer ALL the questions in this section.

1 (a) Define the following terms as used in a.c. generation:
@) frequency;
(i)  root mean square value (RMS).
(4 marks)
(b) Sketch the following waveforms:
() rectangular pulse;
(i))  sawtooth wave. i
(2 marks)
() The instantaneous values of two voltages are given by V, = 4 sin 345.58¢ and
V2 =3sin (345.58t + §). Complete table 1 and plot on same axes, graphs of V,V,
and V, +V,. Determine the:
crezl
@) peak value of V, +V_;
(i)  phase angle between V, and (V, + V) 063
(i)  frequency of (V,+V,) e e _
\Jib O L ) i.}i*igi% @y
(iv)  time taken to complete one cycle.
o (14 marks)
Table 1 ‘ ' =)
Angle of 0° 30° 60° 90° | 120° | 150° | 180° | 210° | 240° | 270° | 300° | 330° | 360°
displacement
vy v LI I
\A BUy | B9: vz gaglsac] o |60 | s orgl-eqwf-2y | o
V. +V,
2. (a) State three advantages of three phase a.c system over single phase a.c. system.
(3 marks)
(b)  Derive an expression to determine the total power in three phase delta connected
load. (5 marks)
(©) (1) Draw the two wattmeter method of measuring 3-phase power.
(i)  Athree phase load is rated 12 KW. If the power factor is 0.65 lag, determine the
readings of the two wattmeters. : (12 marks)
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3 (a) Define the following terms as applied in computer systems:
(i) MiCroprocessor;
(1)  software.
(2 marks)
(b)  Draw ablock diagram of a digital computer system and state the function of
each component part. (7 marks)
(c) @) Describe an assembly language program.

(i)  Two hexadecimal numbers 32H and A2H are added after being loaded into
registers B and C respectively. The sum is then displayed at the LED output of
port (01H). Write the assembly language program to execute the operation.

(5 marks)
(d)  Explain the following memory back-up devices:

) Hard disk;

(i)  Digital versatile disk;

(iii)  Flash disk.

(6 marks)
4 (a) State two:

(1) classification of discharge lamps in relation to how the discharge is initiated,;

(i)  functions of a capacitor in a discharge lamp.

(4 marks)
(b) Draw a labelled lead-lag circuit of a fluorescent lamp. (4 marks)
(c) Identify two causes of the following symptoms with respect to d.c machines:
@) sparking on load,
(i)  difficulty in starting accompanied by excessive heating of starter.
' (4 marks)
(d) (1) State four objectives of preventive maintenance.
(ii) Describe the following types of maintenance schedules:
4)) planned;
(D)  routine.
(8 marks)
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SECTION B

Answer any ONE gquestion from this section.

5 (a) Outline two storage procedures of a.c fnachines (2 marks)
~(b)  Identify two causes for each of the following symptoms in three phase a.c machines:
)] induction motor fails to start;
(i)  synchronous motor runs noisly;
(iif)  all motor phases burnt out.
(6 marks)
(©) State twe causes and their remedies for each of the following in fluorescent lap circuits:
(1) lamp flickers and does not start;
(i)  choke overheats.
(6 marks)
(d)  With the aid of a labelled diagram, explain how to locate the position of an open circuit
on an armature coil of a d.c machine using the voltage drop method.
(6 marks)
6. (@ Define the following terms as used in a.c R-L-C circuits.
1) Resonance;
(i)  Quality factor.
(4 marks)
(b)  Aseries a.c circuit resonates at a frequency of 60 Hz. It consists of a resistor of 150,
an inductor of 0.6H and a capacitor of unknown value. The supply voltage is 240V,
determine the: '
) supply current;
(i)  value of the capacitor;
(iii))  Q-factor;
(iv)  voltage across the capacitor;
(v)  bandwidth. '
(10 marks)
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(©)

d

(b)
(©)

8 (@

@) Draw a circuit diagram of a moving coil instrument that is used to measure
alternating current.

(i)  Amoving coil instrument gives a full scale deflection with a current of 50 mA
and a resistance of 20Q. Determine the value of a shunt that will enable it to
measure a current of 100A. (3 marks)

A moving coil instrument gives a full scale deflection of 20 mA when the potential

difference across its terminals is 200 mV. Determine the shunt resistance for a full scale

deflection corresponding to 100 A. (3 marks)

Define the following terms with reference to programming:

)] hand assembly;

(if)  assembler;

(iii)  sub-routines.

(6 marks)

Draw the architecture of an Intel 8085 miCroprocessor. (7 marks)

) List two addressing modes as used in 8085 MiCTroprocessor;

(i)  Draw a labelled diagram of an 8 bit memory map of a typical microcomputer

system and give the range of memory addresses. (7 marks)

List three methods of locating faults in electrical systems. (3 marks)

b) (i) Explain the need of each of the following tests carried out on a three phase
induction motor:
@ continuity;
(I)  Insulation resistance.
(4 marks)
(i1) State the type of measuring instrument used for each test in b(i) and the
expected reading. (4 marks)
© 1) State five factors to be considered when planning a preventive
maintenance program.
(i)  Explain the following effects on the performance of fluorescent lamps:
(1) voltage variation;
(i)  temperature.
(9 marks)
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s 8080/8085

orP N or op OF oP oe

COGE | MNEMONIC | CODE | MNEMONIC | CODE | MNEMONIC | COTE | MNEMONIC | CODE | MNEMONIC | CODE | MNEMONIC
00 [NOP 28 |DCX H 56 | MOV DM B1 ADD C AC IxRA 1t n? {RST 2
01 |iX1 B,Dig} 2¢ INR L 57 | MOV DA 82 | ADD D AD [ XRA L D8 | RC

02 |STAX B 20 IDCR L 58 | MOV EB 83 | ADD E AE | XRA M 09 |-

03 |INX B 26 [MvVl D8 59 | MOV EC 84 ADD H AF | XRA A DA | JC Adr
04 |INR B 2F  |CMA " BA | MOV ED 85 ADD L BO | ORA B DB | IN D8
05 |DCAR B 30 |SM 68 | MOV EfE B6 | ADD M B! [ORA C DC |CC  Adr
06 |MVI BD8| 31 |LX! SPDI6{ 5C | MOV EH 87 ADD A B2 |ORA D oD | -

07 |[RLC 32 ISTA Adr 5D | MOV EL 88 | ADC 8 B3 {ORA E DE |SBI DB
o8 |- 33 jINX sP BE | MOV EM 89 | ADC ¢ R4 | ORA H DF | RST 3
09 |DAD B 34 |INR M §F | MOV EA g8A | ADC D BS |ORA L E0 | nro

0A {LDAX B ‘35 |DCR M 60 | MOV HB 88 | ADC E B6 | ORA, M EY [POP M
0B [BCX B 36 |MVI MD8 61 ! MOV HC 8C | ADC H B7 |ORA A €2 | PO Adr
oC |INR C 37 |sTC 62 | MOV HD 8D | ADC L B8 |[CMP B E3 | XTHL

0D (DCR ¢ 8 [-- 83 | MOV HE BE | ADC M B9 | CMP C €4 | CPO Adr
O0F MVl CD8| 39 (DAD SP 64 | MOV HH BF | ADC A BA [CMP D E5 | PUSH H
ofF |RRC 3A [LDA  Adr 65 | MOV H,L 8G | SUB B BB |CMP E E6 | ANI DS
10 |-- 38 |DCX SP 66 | MOV KM 91 sus ¢ BC |CMP H E7 |RST 4
11 (LX) ©D.DIG 3C JINR A 87 | MOV HA 92 | suB b BD | CMP L £8 | RPE

12 {STAX D a0 |DCR A 68 | MOV LB 93 | SUB E BE |CMP M E9 [ PCHL

13 INX D 3E {MVI ADS 69 | MOV LC 94 | suB H BF [ CMP A EA | JPE  Ade
11 lINR D 3F  iCMC 8A | MOV LD 9% | sus t Co | ANZ EB | XCHG

15 |bCR O 40 |MOV BB 68 | MOV LE 96 | sus M c1 (PoP B EC | CPE Adr
16 |MVI DDB; 41 MOV BC 6C | MOV LH 97 | suB A C2 [ JNZ  Ad ED | —-

17 |RAL 42 MOV BD | 60 | MOV L 98 | SBB 8 €3 | JMP  Adr EE |ER{ DB
L1 T — 43 {MOV BE 6E | MOV LM 99 SBB C C4 | CNZ Adr EF | RST 5
18 (DAD © 44 MOV BH 6F | MOV LA 9A | SBB D c5 | PUSH B FO | RP

1A [LDAX D 45 |MOV BLL 70 | MOV M8 98 | SBB E C6 | ADI D8 F1 | POP PSW
18 |DCX D 46 MOV 8M 71 | MOV MC oc | sBB8 M C7 |RST o F2 | Jr Ads
IC /INRE 47 |MOV BA 72 | MOV MD gp | SBB L c8 | R2 Fa i

1D |DRC E 48 |MOV CB 73 | MOV ME 9F | s8B8 M CS | RET Adr F4 | CP A
£ IMVI EDB| 49 MOV CcC 74 | MOV MH 9F | SBB A cA |z F5 | PUSH PSW
1F |RAR 4A MOV CpD 76 | MOv ML A0 | ANA B cB | — F6 | ORI D8
20 {Rim 48 [MOV C[E 76 | HLT At | ANA C cc | cz Adr F?7 | RST 6
2t [LX1 HDIE 4C |[MOV CH 77 | MOV M A A2 | ANA D CD | CALL Adr FB | RAM

22 {SHLD Adr 40 |MOV C.L 78 | MOV AB A3 | ANA E CE | ACI D8 F9 | SPHL

23 |INX H 4E MOV CM 79 | MOV AC A | AaNA H CF | RST 1 FA UM Ade
24 |INR H AF  |MOV CA JA | MOV AD AS | ANA L DO | RNC FB | E1

25 |DCR H 50 MOV DB 78 | MOV AE A6 | ANA M Dt {POP D FC | CM  Adi
26 (MVI HD8|{ 51 [MOV DC 7C | MOV AH AT | ANA A D2 | JNC  Adr FD |--

27 |oAa 52 |[MOV DD 70 | MOV AL A8 | XRA B D3 Jour D8 FE jcPt DS
28 |--— 53 |MOV D.E 7E | MOV AM A9 | XRA ¢ D4 | CNC  Adr FF ] AST 7
29 |DAD H 54 |[MOV DMH 7F | MOV AA AL | XRA D D5 | PUSH D

2A |LHLD Adi 56 iMOV DL 80 | ADD B AB | XRA E D6 | sul D8

D8 = constant, or logical/arithmetic expression that evaluates 1o an 8-bit data quantity. D16 = ccnstant, or logical/arithmetic expression hnl
evaluates 10 2 16-hit data yuantity. Adr = 18-hit address.
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