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INSTRUCTIONS TO CANDIDATES

Tou should have the following for this examination,
Answer booklet;
Mathematioal table! Non-programmatile scientific. calculater;
Phrawing insiruments.
Fhe paper consises of EIGHT gquestions in TWO sections, A and B.
Answer gy TWO questions from section A and any THREE questions from section B in the answer
booklet provided.
All guestions carry egual marks.
Mercymum marks for each part af a guestion are as indicated
Candidates should answer the guestions in English.

This paper consists of 8 printed pagzes.

Candidates should check the guestion paper to ascertain that
all the pages are printed as indicated and that no questions are missing.
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SECTION A: ANALOGUE ELECTRONICS I
Answer amy THO guestions from thiv section

Fipure 1 shows a circunt diagram of an active filter,

2 :
..'ﬁ.,'n
R
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Re i
Fig. 1
(1) identify the type of the filer;
(n)  draw its Iabelled frequency response curve:
i} describe its operation,
{7 marks)

A lransistor in a common-base amphfier circuit has the following h-parameter valyes:
iy = 2883 b = =098 ha =A% 107" b =—0.34 = 107°S and load resistance
rn=121k0

Deétermine the:

(1) current gain:

{u)  inpul resistance;

(i}  voltage gain.
{9 marks)

State four applications of & triac. {4 marks)
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Figure 2 shows a symbaol of a semicondoctor device.

—
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Fig. 1
{i} dentify the device;

{if).  explain the operation of the device.
{5 marks)

Thentrinsic stand-olf ratio of a unjunetion transistor (LITT) 15 0065 and the interbase
resistance 1s 7.5 kL2, determine the:

VI
'[.H} Ipz-
{5 marks)
{1 Diefine each of the followang wath reference to thymstomns:
(L break over voltage; TEW A - :
(¥ P, 1 i gt mlflﬂﬁw

(II) peak reverse voltage. =

A sl
oy st red s il
(11} With the aid of a V-1 LhﬂIﬂﬁl«Eﬂaqu Curye di.,m:nbu the npcmh f E. 5 JIE!DTI

controlled rectifies (SUR) i v g— m—n'h_-l- {10 marks)
" 1511 . i -n.u.l'.‘ o 4
State two characteristics of glaser light. _ g—'—mﬂu—-ﬁf}ﬁbﬁ? e wirey (2 marks)
List two conditions necessary for sustained oscillations in oscillators. (2 marks)

Figure 3 shows an electric circeit, With the aid of wavetiorms explain its operation.

(G marks)
A—>
DI [ 3
Vin @ Load Vo
B
Fig. 3
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With the aid of a circuit diagram deseribe the operation of a blocking oscillator.

State two apphcations of oscillators.
{10 marks}

SECTION B: DIGITAL FLECTRONICS

Answer any THREE guestions from thix section.,

Perform each of the following number sysiem conversions;

(1} 15624510 1o octal;
1) 19388510 1o bexadecunal;
(mmy  1I0LeELl: to decimal,
i 11 marks)
(i) {lzing Boolesn alzebra simphify the following expressions:
(I} ABC+AB+ ABC:
(M) AB+(A+EBIC+A.
(11}  Convert the binary number 11104 10 Gray code,
{9 marks}
i1} Define each of the follewing as apphed to apalogue to digital converters
{ADCs).
(1) acouracy;
(M) resolution;
(Il conversion fime.
{ii] A 10-bit ramp tvpe analogue to digital converter is driven by a 1 MHz clock,
Determine the;
(I AT CONVErsion thme;
(I}  average conversion time;
(I maximum rate of conversion. :
(% marks)
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b} An B-hit digital system nses the following memeory address ranges:

Jeredinl 2020

DO00H - 0FFEFH: ROM
2000H-22FFH - RAM

il - [fthe available chips are 1 kx 8 ROM and 05 8% 4 RAM . determine the:
i1} sizeof ROM and RAM in kilobytes;
-' {1i) number-of chips required for each memory type.
{12 marks)
b ia) Figure 4 shows a DT NAND gate circnit. Deseribe its operation, (5 marks)
1 an -\.'nl - M _— :. ; L ,,;'r'-c'—--'-; e __-_-.' ¥ "."' e .t ] N s
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Fig. 4
{b) (1) Define cach of the followmng as apphed in sequential cirouils:
[ Sy (T} set-up time; =7 1 T I
J_,.-JL ; (M maximum clocking frequency;
i SA _.
C/] { (II)  hold time. —
/ (i) A four stage binary Apple counter has a propagation delay of 40 ns.an cach flip
\ flop. Determine the: 5
; i tﬂtElp‘fDFﬂgﬂﬂf{l‘J‘{EE]-lly; B '| cal Lo Y
1 b g T e b o =7 — e
. (I}  maximum operating frequency, T
(T marks)
[y
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(c) A security firm intends to mstall an alarm system with 3 motion sensors A, B and C. To
prevent false alanms produced by a single sensor activation, the alarm will be trigzered
only when atleast two sensors are activated simultaneotsly.

{1} Draw the truth table for the alammn system;

{ity  Obtain a simplificd Boclean expression of the system using a Kamaugh

map.
{8 marks)
T &) (1} Distinguish between synchronous and asynchronous counters.
(11 State three zpplications of binary counters,
(3 marks)

{h) (1] Draw a schematic diagram of a 4-bit ring counter using D-type flip flops.

(1}  Draw the counting sequence waveforms for the counter in b (i),

(T marks)
(¢} Figore 5 shows a logic diagram of a binary counter.
J QA [ ol B J q |
dpdgel-—— I 4
CLOCK > >
K Q R i K b,
FFA FFB FEC
RESET
Fg. 5
(i) Explain its operation;
()  Draw the state trransition diagram for the counter,
’ {8 marks)
A . e
& 3 o
| & |
|. \ ‘
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. (a) (i) State De-Morgans theorems.

{i1) Using De-Morgans theorems simplify the expression:

F={X YNY+Z)
(5 marks}

(b} (2] Draw the truth table of a half subtractor circuit.

(il  Obtain the Boolean expression for the circuit in hf]_"

(1)  Using logic gates mmplement the expresgion oblaingd 1n b @}
(9 miarks)

) With the aid of a diagram, desenibe the operation of @ CMOS inverter {6 marks)
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