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. -f lvoe ot memory is appropriate:ius,HVi"8*l’>' ,h,',yP

(2marks)
(2 marks)
(2 marks)
(3 marks)
(2marks)

. whilefollowing devices
I . (i ) Describe wiiaf is sl< >rc<l on ihc

(u) RAM
(b) ROM
(ii ) a) Briefly sfjifc the purpose of the control unit

(h) Briefly stele the purpose of Ihc nritlimclic/logic unit (Al - I I )

(c) Speed mismatch is a problem that arises with Ihc use of computer systems; justify why there is speed

mismatch between user, peripheral and processor.

( iiiHn) Differentiate between the Ibilowin^ teniis as used in computer system Interrupt and Polling

Briefly explain what is meant by the term ‘pipelining’,

differs from the Von Neumann architecture.

efficiency.
( b) The CPI 1 uses pipelining to improve

Harvard architecture
(2 marks)
(2 marks)

(c) Identify one way that the

T~
(0 Given the following Boolean expression:

AlJV t 2VC + A i r -1 A 77C

( 3 marks)
( 1 marks)

(a) Simplify the above expression
( b) Draw a logic circuit for the simplified expression in i(a
(ii) Given the following denary number: 20.25
(a) Identify one reason why values stored using a floating point representation must be in normalized form.

(b) Convert this number into binary
(c) Normalize this number into a floating point number with 8-bit mantissa and 4-bit exponent

(iii) A RAM chip is designated by 512K by 8.:

(a) Determine the total number of addressable units
(b) Determine the total number of bits used for the address lines
(c) Determine the total number of bits used for I/O operations
(d) Calculate the total capacity of this memory

( 1 mark)
(2 marks)
(3 marks)

(2 marks)
(2 marks)
(2 marks)
(1 mark)

; A i >

J
(b^Briefly^̂ why page ftuUs dcfoccur and describe the actions taken by the operating system when a page faultoccurs.
(ii) (a) Identify' the function of the ready queue, as in operating system.(b)Briefly explain race condition in an operating system using an example of your choice, involving twoprocesses?
(c) State three requirements of any solution to the critical sections problem? Why are the requirementsneeded?
(d) Multi-programming (or multi-tasking) enables more than a single process to apparently executesimultaneously. Briefly state how this is achieved on a mono-processor?

4. The Internet can be used for video conferencing and a web browser is used to request and display a page stored onan internet web server. Data can be transmitted over the Internet using either packet switching or circuit switching.(a)State two problems that could arise if video conferencing were to use packet'switching (2 marks),here" f0r: conMential,ty.authenticity and(c) Briefly describe the main purpose of the DNS.(iiXa) Briefly describe the physical layer of the OSi modelthe layer.
(iiiXa) You are a sound engineer recording a sineer. Descrihdigital format before it can be stored on a com .*— ’

-(b)Briefly state the purpose of the(c)Briefly describe an IPv4

(3 marks)
(1 mark)

(5 marks)

(6 marks)

(1 mark)

(3 marks)
(2 marks)

(4 marks)

(3 mark)
( I mark)

(2 marks)

m 3 re!ati°nal database/The detailsofS^

* and state two materials that can be used in
e why the sound must bea computer system.start bit and stop bit in asynchronous serial transmissiaddress and state one example of an IVv4 address in e.W n

converted to a

ission.
5. The Regional Delegati... — ,c3 miormation about the Fenasco games i

track events are stored using these relations: 6Athlete (AthleteNumber. Forename, Surname, School, GenderRace (RaceNmrtber. Gender, Distance, Type, StartT^e) ’ Date0fBlrth)

w class Cion stores informati
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v <tfcku "ho lakes vv»it ina Race is given H iin,„nr vlU V1

vx ;hv' kc'T
,h

.
c v'mc Athle,cN »imbc, tor the entire dnv\w » ’ A,l‘

,c,cs can r,,n •" more than one Rate IfZ«\* K;UV ""uM *V 'he K'> s< 'Mm-"Inch is the second 1^ “̂! U,rou#houl An
* . ,v Race ttbk* toi this Race is shown in table below. * h# (1ay' Mnd 11 00 A sample entry

i RaceNnmher (render
Hoys
» m. , m . ^

’ 1

lHstnnce |j,M
80 100m

*•
Startlinie
11 :00

• I
U- f I

fat»k 1

<tV|Vw" ^cU,;°"sWP IE-*)*vm for.ho relations Athlete and Race n „,

Pioposc a solution to sol\ c the problem identified in ( b)
Swtt all the appropriate atti ibnte niunc(s) and identify the\o \ x idex' streaming sen-ice uses a relational database,

sho'xn in table

( 2 marks)
(2 marks)

correct primary key for this relation. (2 marks)
An extract ot the data from two tables from this database

IT:FI i mi NameU*%*1 UATVf ’ P«uk«ynTy)>i.
j* v> C i An\AyA Irtmium

%

06/0S/2019 fiasic
;>*j 0 ' TO5\\ 1 7/ 0 6 / 2 0 1 9 Fr»t*

KA yf <x:v. C8/08/2017 BAAIOh CC5 5A L AU as/03/aoao rr*mium
Noml)o K'*Hlp

pAcJ»4«Typ«t CoatPei'Mont.h <£.) Advurt#
Fr%aium S' S f ml me

7.99 t r ue
'

Free 0 0 trua

l'aokago

Table 2
Slate xxhx or not the tables are in INF. and justify your answer.
( hi) Given the following relation: Vehicle (Number. Type, Scats)
tX Brief!) state why this relation is NOT in 3NF?
(b) Normalize this relation into 3NF.

6. oXalldemifx two advantages on the use of iterative functions over recursive functions.
Ihi Brieflx state and describe two characteristics of a recursive function.
(ii) Figure 1 shoxxs a flowchart of a well-known algorithm.

(3 marks)

(2 marks)
(4 marks)
(2 mark)

(4 marks)

start

/ *

false LI>FI?

true
l<--(F»+U)/2|

True lst[MI]=val

falseoutput Ml

truefals st[MI]<va 1END

1FK--MI+1
LK-MI-I

1 Figure 1
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(2marks)
( ImarK )

(1 mark)
(2marks)

(5 marks)

(a) Identify which algorithm is represented on the flowcha .

(b)State the time complexity of the algorithm.
(c) Which problem solving method is used in that algorithm .

rd)State the base condition(s) found on this algorithm , ffe
(e) Produce the equivalent representation of this algorithm in natural languag

7. (i) Briefly State what is meant by each of the following
a) a local variable
b) a global variable
c) a parameter passed by value
d) a parameter passed by reference.
(ii) Given the following code fragment:
int k = 0, p;
for (k=0; k>p; k++) do
Print "Some text
Print
Endfor
(a) State the output upon running the instructions. Justify your answer
(b) You intend to display the Print statements 8 times. Rewrite the fragment of code in ordei to obtain

the results) as required.
(c)Evaluare the time complexity for this algorithm, after your adjustments in ( b).
(iii) Design a suitable hashing function such that, the results of the hashing function should be such that every
index of the array can be addressed directly. The simplest hashing function gives us addresses between 0 and n
(For illustrative purpose, choose n to be 9)
Junction hash (key)
address <- key mod(n + 1)
return address

(2+2+2+2 marks)

(2 marks)

(2 marks)
(2 marks)

endfunction
(b) Using a trace table demonstrate how you could store records with the following customer IDs: 45876, 32390,95312, 64636, 23467. (2 marks)
(c)Is there any problem encountered in inserting the keys? Justify your answer. (1 mark)

8. ( i) A company specializes in creating web sites for customers. As part of the process of designing a site thecompany will use diagrams in order to make understanding easier.
(a) State and describe two types of diagrams that may be used by the company.(b) It will be important to produce user documentation for new systems. By referring to the two differenttypes of users of the new system, describe the documentation(s) which will be produced(ii) A systems analyst is commissioned by a company to produce a computerized svstem in itc(a)State the importance to the end user .

u system in its offices.
b) State three things which would need to be considered for the i
(iii) Briefly define the following terms as used in Object oriented programming:
(b)Polymorphism
(iv) Evaluate the following arithmetic operations-(a) 3 10 5 + *
(b)9 8 7 9 3 - * +.
(c) 5 1 2 + 4 * + 3-

(2 marks)
!

(2 marks)

( 1 mark)implementation (installation) of new software
(3 marks)

(2 marks)
(2 marks)••\

(1 mark)
(2 marks)

( 2 marks)

END
I *
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