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INSTRUCTIONS TO CANDIDATES

You should have the following for this examination:
Answer booklet;
Non-programmable scientific calculator;
Mathematical tables;
Intel 8080/8085 instruction set;
Drawing instruments.
This paper consists of EIGHT questions in THREE sections; A, B and C.
Answer ONE question from section A, TWO questions from section B and TWO questions from
section C in the answers booklet provided.
All questions carry equal marks.
Maximum marks for each part of a question are as indicated.
Candidates should answer the questions in English.

This paper consists of 9 printed pages.

Candidates should check the question paper to ascertain that all
the pages are printed as indicated and that no questions are missing.
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SECTION A: MICROELECTRONICS

Answer ONE question from this section.

1. (a) 1) Distinguish between software and hardware with respect to microprocessor

systems.

(i)  Describe each of the following buses in a MiCroprocessor:

1. control bus;
II. data bus. (6 marks)
(b) State four features of the pentium microprocessor family. (4 marks)

(c)  Figure 1 shows the pin diagram of the 8085 microprocessor 1C.
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(3] Explain the function of each of the following pins:

L. 32
I1. 34
.. 3
Y

(i)  Identify the pins for each of the following:

.1 power supply;
II. data bus.

Define each of the following with respect to memories:
(1) volatile;

(i1) random access;
(11i)  address.

(10 marks)

(6 marks)

Draw a schematic block diagram to show how a 64K x 8 PROM can be realised from

two 32K X 8 PROM chips.

(9 marks)

Write an assembly language program to add 16 H to 34 H and save the result in

register D.

(5 marks)
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SECTION B: ELECTRICAL PRINCIPLES Il

Answer TWO questions from this section.

June/July 2023

3. (a) (1) State two advantages of digital-over analogue - instruments.
(ii)  Figure 2 shows a block diagram of a digital voltmeter.
Analogue —>
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X
RAMP o
GENERATOR
o t
MASTER
OSCILLATOR
(1IMHZ)
Fig. 2
Identify the blocks marked P, Q and R.
I1. Sketch the waveforms at points X, Y and Z. (11 marks)
(b)  Explain the function of each of the following in analogue indicating instruments:
(1) controlling torque;
(i)  damping torque. (4 marks)
(c) A voltmeter of resistance 100Q reads 1.47 V when connected across a dry cell. A
potentionmeter is used to measure the e.m f of the dry cell and balance is obtained at
73 cm with dry cell and 50 cm with a standard cell. The standard cell has an e.m.f of
1.018 V. Determine the:
(i) e.m.f of the dry cell;
(i1) internal resistance of the dry cell. (5 marks)
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Define each of the following with respect to alternating current (a.c) generation:

(1) form factor;
(i) cycle;
(iii)  waveform. (6 marks)

A rectangular coil has 40 runs and measures 30 cm by 20 cm. It is rotated at a speed
of 1500 r.p.m in a uniform magnetic field of flux density 0.075 Wb/m?. The axis of
rotation is at right angles to the direction of the flux. Determine the:

(i) angular frequency, in rad/sec;
(ii) maximum value of flux;
(iii)  maximum value of induced e. m f. (8 marks)

A 3-phase star connected generator supplies a 3-phase balanced delta-connected load.
The generator line voltage is 400 V.

(1) Draw the circuit diagram for the connection.
(i)  Determine the phase voltage of the generator. (6 marks)

A voltage, v = 340 sin wt, is applied to a circuit and the resulting current is
i = 14sin (wt — 30°) . For the circuit, determine the:

(i) impedance;

(i1) resistance;

(iii)  reactance;

(iv)  power;

(v) power factor. (10 marks)

A 15 pF capacitor is charged to 200 V through a 1 2 MQ resistor. Determine the:

(1) time constant;

(i1) initial charging current;

(ili)  initial rate of rise of voltage across capacitor;

(iv)  voltage across capacitor after 4.5 seconds from zero;

(v) time taken for the capacitor to be fully charged. (10 marks)
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SECTION C: INSTRUMENTS AND ELECTRONIC FAULT DIAGNOSIS
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Answer any TWO questions from this section.
Define each of the following with respect to test signals:

(1) amplitude;
(i) rise time;
(i)  period. (6 marks)

(i) Sketch the waveform of a double sideband amplitude modulated wave,
assuming sinusoidal modulation.

(ii) The waveform in (b)(i) has a maximum value of 16 V and a minimum value of
4 V. Determine the depth of modulation. (6 marks)

A pulse waveform displayed on an oscilloscope has an amplitude of 15V and a
frequency of 6.25 KHz. The oscilloscope sensitivity settings are 10 V/em and
20 ps/em. Determine the:

(i) number of peak-to-peak cm occupied on the vertical axis;
(i1) period of the wave;
(iii)  number of cm occupied by one cycle of the wave on the horizontal axis.

(8 marks)
Explain parallax error in measurements and state how it can minimized.

(3 marks)
Figure 3 shows a diagram of the front panel of an analogue multimeter.
(1) Identify and state the function of the parts labelled X, Y and Z.
(ii)  State the meaning of the labels V—, A ~ and Q on the meter. (9 marks)



| —— Fanel

o]

Pointer

— Adjustment
/ Serew

Earn
Zero — e} Adj
Resistance a
" Adjustment : 5
s
-
V-
A =
Vil
vJ

@.\ /,@

e

Fig. 3

(c) Draw a labelled block diagram of a spectrum analyzer and describe its operation.
(8 marks)

3. (a) (1) State three causes of premature failure in semiconductor devices.

(i)  State three precautions to take when testing digital integrated circuits.

(6 marks)

(b) Outline the procedure of testing a single-phase iron-cored transformer using an
chmmeter. (5 marks)
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Figure 4 shows a circuit diagram of a common-emitter transistor amplifier. The base
emitter voltage V. = 0.7V and the collector current I. = 3mA .

(i) Estimate the bias voltages at the test points:
TP

TP,
TP

(i)  State the voltages at each test point when the resistor R; is open circuited.

(2 marks)
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reinens 3080/ 8085

oP op or oF
CODE | MNEMONIC | CODE | MNEMONIC | CODE | MREMONIC | CODE | MNEMONIC
00 |NOP 78 |DCX H 56 | MOV DM B1 ADD C
0f [LX%1 BDI6 2¢ !INR L 57 | MOV DA B2 | ADD D
02 {STAX B 20 |DCR L 58 | MOV EB 83 | ADD E
02 (INX B 2B IMVi LDS 59 | MOV EC 84 ADD H
04 |INR B 9F  lcMA i 5A | MOV ED 85 ADD L
05 |DCR B 30 |SIM 5B | MOV EE 86 | ADD M
06 (Mvi 803 | 31 |LXI SPDIS] 5C | MOV EH 87 ADD A
07 |ALC 32 |STA Adr 5D | MOV EL 88 | ADC B
08 |- 33 |INX 5P 5€ | MOV EM 89 ADC ©
02 |DAD B 34 |INR M 5F | MOV EA 8a | ADC D
0A [LDAX B 35 |DCR M 80 | MOV HSB8 BB | ADC E
0B |{BCX B 36 MVl M,D8 61 | MOV H,C 8¢ | ADC H
oC jINR  C 37 |5TC 62 | MOV H,D 80 | ADC L
oD {OCR C 8 |- 63 | MOV HE 8E | ADc ™
OE |MVi COB| 39 |DAD SP 84 | MOV HH BF | ADT A
0F |RAC 3a |LDA Adr 65 | MOV HL 8c | sus B
AR 38 ibcx sp 66 | MOV HM 31 sUs C
11 Juxr pDig 3¢ HINR A 67 | MOV HA g2 | sus D
12 |STAX D a0 IDCR A 68 | mov LB 93 ! sug E
13 |INX D 38 MVl AD8 69 | MOV LC 54 | sue H
w | b f 3 jome 5A | MOV LD 85 | suB L
6 DcR D a0 |mov 88 68 | MOV LE o% | sus M
16 |MVI D.0Bj 41 [MOV BEC gC | mov LH 97 | SUB A
17 RAL 42 MOV BD 8D | MOV L,L 98 SBBE B
e 43 {MOV BE BE | MOV LM 98 | SBB C
18 |pAaD D 44 MOV BH 8F | MOV LA 9A | SBB D
1A |LDAX D 45 iMOV B.L 70 | MOV MB g8 | sBB E
iB |DCX D 46 [MOV 8M 71 | MOV MC 3C | S8 H
1 MR F 47 |MOV B.A 72 | MOV MD 90 | SRE L
1D |DRC E 48 MOV C.B 73 | MOV ME 9€ | SBB M
1€ |MvI EDB! 49 MmOV cC 74 | MOV MH 9F | sBB A
iF ARAR an MOV CD EE] MOV ML AD ANA B
20 |[RIM 48 MOV CE 76 | HLT Al | ANA ©
21 il HDIEd 4c |[MOV CH 77 | MOV MA A2 | ana D
22 SHLD Adr 4D MOV C.L 78 MOV A B Al ANA E
23 |INX H 48 MOV CM 75 1 MOV AC A1 | ANA H
24 |INR H 4F MOV CA TA | MOV AD A5 | ANA L
26 |DCR 4 3 MOV DB 78 | MOV AF AB | ANA M
W |MVI =2D8 5 MOV DC iC MOV AH A7 ANA A
27 |DAA 52 |MOV D.D 70 | MOV AL A8 | XRA B
28 —— Bl MOV DE TE MOV AM 3] XRA ©C
29 DAD  H 5i MOV D.H 7E MOV A A AL XRA D
2A LHLD Adr 55 MOV oL 5 80 ADD B AB XRA E
(= e B 1

opP op
CODE | MNEMONIC | CODE
Ac | xaa 1 N7
AD |XRA L 08
AE | XRA M Dg
AF | xmA A DA
80 |omA B 08
B1 |ora c DC
82 |ORA D oD
83 |oRA E DE
B4 | ORA H DF
B5 |ORA L )
B6 | ORA M El
B7 |ORA A E2
B8 (CMP B £3
ag lcue ¢ Ed
BA |cMP D E5
g8 |{cMP E E6
gc |eme 1t E7
BD jCMP L Eg
BE lcwp M £a
BF |cwp A EA
co |anz £8
cr |ror B EC
C2 {JNZ Ade| ED
o3 JMpP Adr EE
c4 [CNZ Adr | EF
o5 | PUSH 8 Fo
ce |Apt D8 | Fi
c7 ImsT o £2
ca | nz Ho5s
co | 'AET Adei Fé
ca |z F5
c8 F&
cc ez adel E7
co |catL adgr | fe
ce |act 08 | o
ce | mst 1 FA
po | anc Fa
p1 leop 0o FC
D2 |JNC  Adr] FD
p3 |our ps | re
D4 CNC  Adr FF
D5 | PUSH D

D6 | sur D8

MNEMONIC
RSt 7
RC

lc Adr
IN Dl
EC Adr
581 08
REYT 3
nro

PO H
JPO Adr
KTHL

CPG  Adr
PUSH I
ANT DB
RST 4
RPE

PCHL

JrE Addr
XCHG

CPE  Adr
ERL D3
RST &

RP
POP  FS5W
Je Ardr
I3

cP Al
PUSH PSW
OH1I DB
RST &
AM |
SPHL

am Aets
El

eM Age |
- |
el pa
BSE A 4

D8 = consiant, or logicaliarithmetic expression that evaluates 10 an B-bit dala guantity. 16 = censtant, or logical/arithmetic sxpression hat
avaluates to a 1g-hil data quantity. Adr =

1522/204

1602/204
June/July 2023

18 bit address,
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