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SECTION A
Answer ALL the question in this Section in the spaces provided.
Define the following terms as used in D.C. transients:
(1) transient time;
(i1) time constant. (4 marks)
) The voltage (V) across a capacitor C is initially charged at V volts. Itis
then discharged through a resistance of R ohms . Show that the voltage V

is given by the expression: V¢ = Ve /i,

(i)  Figure 1 shows a typical growth curve of current in an R - L circuit where
T = time constant. Determine the:

| transient period;

11 time constant. (12 marks)

Current

»

T 2t 3t 41 5t 6t Time

Fig. 1

A d.c. voltage of 120 V is applied across of coil of resistance 8 2 and inductance
12 H. Determine the value of current, 0.3 seconds after switching on the supply.

(4 marks)
(i) Define the following terms as used in a.c. systems:
I frequency;
(i1) form-factor.
(i) State any two reasons for using sine waves in a.c. circuit analysis. (6 marks)
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Two currents are represented by the expressions:

i = 4sin(wt — 7/,)
ir = 2sin(t + 7/4)

(1) draw to scale, on the same axes, the phasor diagram of currents i; and is;

(i1) using the drawing in (b) (i), determine the sum of currents expressed in
the form: i = Isin(@f — ). (7 marks)

A single phase a.c. circuit consists of a coil of inductance 0.05 H and effective
resistance 5 Q connected in parallel with a 0.1 uF capacitor.

(1) Draw the circuit diagram;
(i1) Determine the:
I frequency of circuit at resonance;
1I dynamic resistance. (7 marks)
State the functions of the following microprecessor registers:
(1) program counter;
(i)  instruction register;
(iii)  stack pointer. (3 marks)

Draw a labelled block diagtam of a microprocessor based system and state the
function of each block. (9 marks)

@) State the tweo parts on an instruction.

(i)  Describe the functions of the following groups of instructions stating one
example in each case:

| data manipulation;
1I transfer of control;
11 input/output. (8 marks)
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4. (a)

(b)

(c)
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(b)
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(i)

State:
I three objectives of the health and safety at work act 2007;
I any two steps that a safety engineer or inspector would take when

the objectives in (I) above are not observed.

Outline five precautions taken to safeguard safety of personnel in a workshop
environment. (10 marks)

State any two causes of each of the following faults in a d.c. machine:

(1) generator fails to excite;
(i)  excessive sparking at the commutator;
(iii)  starter of a d.c. motor fails to hold in ON-position although the motor
starts correctly. (6 marks)
List four installation and wiring requirements of electric motors. (4 marks)
SECTION B

Answer any ONE question from this Section in the spaces provided.

@)

(i)

(iii)

(1)

(i)

Outline the procedure of carrying out routine maintenance checks on a d.c.
motor.

With the aid of circuit diagrams, describe how the following performance
tests are carried out on three phase squirrel cage induction motors:

| open-circuit test;
I short-circuit test.

Describe any two abnormal conditions that are likely to occur during the
operation of the motors in (a) (ii). (16 marks)

Explain the reasons for keeping a record of work carried out together with
possible test results after a maintenance exercise.

List any two test instruments used during maintenance and servicing of
equipment. (4 marks)
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(b)
(©)
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@) State the purpose of the following torques in measuring instrument:
I damping;
11 deflecting.

(i)  Table 1 shows a comparison of moving coil and moving iron instrument
parts. Fill in the missing sections.

Table 1
Type of Instrument Moving Coil Moving Iron
Scale Linear
Damping Air
Control Hairspring
(ii)  State any three advantages of digital over analogue instruments. (8 marks)

A three phase alternator has its windings connected-in star. The voltages induced
in the windings are:

er = E.sin@t

e, = Ensin(@t — 120°)

es = E,sin(wt — 240°)

where Em is the maximum value of yoltage:

® draw on the same axis thé waveforms to represent the three voltages;

(i1) show that ez + e, +@s = 0. (8 marks)

Show that the power dissipated in a three phase delta connected load is given by
the expression p = f?: Vil cos@ watts. (4 marks)

Describe the following memory types:
(i)  primary;
(i)  back-up. (4 marks)

(1) With the aid of a diagram, explain the operation of a dynamic random
access memory cell (DRAM).

(i)  State one advantage of the cell in (b) (i) over static random access memory
(SRAM). (8 marks)

5 Turn over



(c) Table 2 shows a 8085 program listing. Using Intel 8085 instruction set, hand code

the program, indicating the corresponding memory location. (8 marks)
Table 2
ORG 8000 H
LX1 H 8050 H
MVI A29H
MOV B,A
MVI A23H
MOV CA
MVI A2CH
ADD C
MOV M, A
SUB B
INX H
MOV M,A
HLT
8. (a) State any three common faults in discharge lamp circuits. (3 marks)

(b) List any two possible causes for ach of the following faults in a three phase
synchronous motor:

(1) smoke emitted from the machine;

(i1) shock experienced on touching the casing;

(1)) machine does not start when switched on;

(iv)  machine starts and then stops. (8 marks)
(©) In a college workshop, at least two technicians are reported injured every year while

carrying out visual inspection on some machines. The maintenance supervisor has

come to the realization that this happens because the technicians assume that the

machines are stationary.

(i) Explain the effect which causes the machines to appear stationary;

(i1) With the aid of a circuit diagram, illustrate how the effect in (c) (i) may be
minimized. (9 marks)
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s 3080/8085

op

COOE | MNEMONIC
00 |noP

01 ILX1 BIS
07 (STAX B
03 {INX B
04 MR 8
05 |[DCR B
08 MVl 8DH
07 |RLC

08 |-

09 (0AD B
DA {LDAX 8
08 |bCX 8
oc (MR ¢
ob nen o
QE My .08
aF RRC

10 -
1l pots
12 {§TAX D
17 lmx D
14 INR D
15 |pcR D
16 Myl 0,08
17 lRAL

LT

19 {pAaD O
A LODAX [
i3 1DCX D
W dmr €
10 lore &
1€ |Mvi EDB
1F | RAaR

20 Rim

2t JLXt HDIS
22 SHLD  Adr
23 [INX H
M OlINR
2% |DCR M
26 |MvI HDB
27 pAA

pL I -

20 |{DAD H
28 |LHLD Adr

40
4E
4F
530
5t
52
53
54
35

or oP
MNEMONIC | CODE | MNEMORIC | CODE
pex H 56 | MOV DM 81
INR L 57 | Mov DA 82
DCR L 58 | MOV E.B 83
MVi LD8 | 58 MOV EC 84
CMA 5A | MoV ED 85
SIM 54 | MOV B 86
LXl sppia| sC | MoV EH 87
STA  Adr 5D | MOV EL 88
INX 5P EE | MOV EM 89
INR M 5F | MOV EA ga
DCR M 80 | MOV HB 85
MV M08 | 61 | MOV HC 8c
sTC 82 | MOV HD 80
— 83 | MOV HE 8E
DAD  SP 84 | MOV HH g
LDA  Adr 65 | MOV HL G
pexX SP 66 | MOV HM 91
INB A 87 | MOV HA 92
DCR A 88 | mov LB 92
Myl Aapg | 69 | mavie 94
ome 8A |'MOV LD 95
MOV B8 68 Moy LE 96
MOV BL 8¢ 21 MoV LH 97
MOV B0 8D | MOV L. 98
MOV B.E BE | MOV LM a9
MOV #M 8F | MOV LA 9A
MOV AL 70 | MOV M8 o8
MOV /8.1 71 | MoV Me 9% -
MOV BA 72 | MOV MD an
MOV 8 73 | MOV ME 9E
MOV CC 74 | MOV MM 9F
MOV CD 75 | MoV ML | AD
MOV CE 76 | HLT A
MOV CH 77| mov MA A2
MOV CL 78 | MoV aB A2
MOV CM 75 | MOV AC Al
MOV CA 7A | MOV AD A5
MOV DB 78 | MoV AE AG
MOV DG ¢ | MOV AH a7
MOV DO 70 | MOV AL AB
MOV DE 7E | MOV AM A9
MOV D.H TE | MOV AA AR
MOV DL | 80 | ADD 8 AB

i

ap
MNEMONIC | CODE
ADD € AC
ADD D AD
ADD E AE
ADD H AF
ADD L 80
ADD M B1
ADD A B2
ADC 8 B3
ABC 4 a4
apc @ BS
ADC E 86
ADE H B7
Apc L 89
ADC M B9
ADC A BA
sus B EB
sus ¢ o
sUR B 8D
suB € BE
sup  H BE
sug L e
U M [08
S8 A {2
SBB B c
388 © ca
s88 D s
s88 E | C8
sep H T ,e7
spg L foee
588 M o
sBB A CA
ANA B ca
ANA® C ce
ANA D | €D
ANA CE
ANA | CF
ANA L Do
ANA M D1
ANA A D2
XRA B 03
XRA € D4
XRA D 5
XRA E 08

WMNEMONIC
XRA 1
XBRA L
XRA M
XEA A
ORA 8B
ORA T
ORA D
ORA E
ORA  H
oA L
ORA

ORrRA A
cMPr B
Cmp C
cMme D
cMmp E
cMe M
cmp L
cMP M
cMP A
ANz

POP B
JNZ Adr
JMB Addr
CNZ  Adr
MISH B
ADI Rt}
Aasy o
[£9:4

RET Ay
JZ

cZ Ady
CALL  Adr
ACL DB
nsr o i
RNC

POP D
NG Ady
ouT D8
CNC Adr
PUSH D
SU1 g

OF
CODE

£7
EZ
Ed

F8
F7
8
FG
FA
Fe
FC
D
FE

F¥

MNEMONIC
asty 2
RC

3£ Ady
N 8211
[%9) Adr
S8t k]
RST 3
1P

POP H
FO Adr
KTHL

CPG Ak
PUSH H
ANt DB
[sY 4
RPE

PCHL

IPE Adr
XCHG

CPE Adr
ERy DB
A57T 5
ap

pOP PSW
a8 Adlr
st} i
cP Ade
PUSH POW
ORl D8
/ST &
aM

SPHL

kLY Arly
£t

Ot Ake
Pl 08
RST 7

D8 = constant, or logical/arithmetic expression that cvaluatgs to an B-bit data quantity, D16 =
svaluates to a 16-bH data quantity. Adr
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