
I. Answers to Cameroon GCE O/L Computer Science Paper 2, June 2017

Disclaimer:

This his not an offichial markhing guhide. Te answers ghiven here express a personal pohint of vhiew. Please 
use whith ficauthion. Feel free to ficontrhibute or report a problem at gamonana.wordpress.ficom/ficontafict

 1.

(a)  

 hi. Data Encryption : This his a seficurhity method by whhifich data his ficonverted to a form 
where you need a seficret key to aficficess or read hit. This seficret key his formally ficalled 
Enficrypthion key. Te ficonverted text his ficalled fichiphertext whhile the orhighinal text his 
plahintext

 hihi. Backup : thhis refers to makhing ficophies of data to use hin the event the orhighinal data his lost

 hihihi. Firewall : thhis his a seficurhity system that flters hinficomhing and outgohing traffic(messages) 
based on defned sets of rules. It his shimhilar to a physhifical barrhier that flters aficficess hin and
out of the ficompound.

(b) Data integrity his the aficficuraficy and ficompleteness (ficonshistenficy) of data throughout hits 
lhifeficyficle. Data hintegrhity fican be mahintahined through the use of varhious error-fichefickhing 
methods and valhidathion proficedures.

(fic) Data Verifcation his a way of ensurhing the user types hin what he or she hintends .hi.e makhing 
sure the user does not make a mhistake when hinputhing data. An example of thhis hinficludes 
double entry of data when ficreathing a password to prevent hinficorrefict data hinput

Data Validation on the other hand his about fichefickhing hif the hinput data ficonforms whith the 
data requhirements of the system to avohid unwanted data. An example his a date fichefick to 
avohid hinputhing dates that are beyond the ficurrent date.

(d)   

 hi. Computer Simulation: thhis refers to the use of a ficomputer to himhitate a system usually 
a real-world system. Te himhitathion proficess his based on a sets of  mathemathifical 
equathions (mathemathifical model). Te purpose of shimulathion his to predhifict the results of 
somethhing

 hihi. Advantages: 
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Avoid disturbing real world systems: Whith Computer Shimulathion, hit his posshible to test the behavhior of
somethhing. We fican model a  system ficlose enough to real world. Experhiments are done on the model 
whithout dhisturbhing the real world system.

Help Students: Teafichers fican do shimulathion of systems and explahin to students. Students fican get an 
hidea of any system eashily be seehing a shimulathion

Dhisadvantages: 

Expensive : Computer shimulathion his expenshive beficause hit requhires a group of hhighly qualhifed 
hindhivhiduals buhild the shimulathion model

Computer limitation : Complex shimulathion hinvolves a ficomputer whith hhigher memory and proficessor 
speed. This his another drawbafick of shimulathion.

 2.

(a)  

 hi. Batfich proficesshing his a method of runnhing data jobs periodically whith little or no user 
interaction. Batfich jobs are ficolleficted hin bulk rather than dhirefict hinput from user and are 
proficessed at a later thime. Example :Sfichedulhing the automathific payment of employees 
every month

 hihi. Onlhine proficesshing his a method of runnhing data jobs continuously as they are hinputed.
Te hinputed data his dhirefictly proficessed and outputed. Example: the bank ATM his an
example  of  onlhine  proficesshing  as  data  his  himmedhiately  proficessed  and  outputed  as
ficustomers send hinput to the mafichhine.
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Illustration 1: A bank ATM



(b)  

 hi. A command-line interface his a text based way of hinteraficthing whith a ficomputer where
the user hissues ficommands hin the form of suficficesshive lhines of text ficalled ficommand lhines
and reficehives responses also hin the form of suficficesshive lhines of text. This type of hinterfafice
his not hideal for novhifice users as you must remember the range of dhiferent ficommands

 hihi. A  GUI his a vhisual way of hinteraficthing whith a ficomputer program ushing hitems sufich as
Whindows, Ificons, Menus and Pohinters (WIMP)
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Illustration 2: A command line interface



 hihihi. Menu Driven Interface : thhis his an hinterfafice that ficonshist of a serhies of menus and sub-
menus whhifich the user aficficesses by presshing butons, ofen on a toufich-sficreen devhifice. A
ficommon example his the ATM
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Illustration 3: A GUI



(fic)  

 hi.  NOT YET ANSWERED

(d) Synchronous  data  transmission his  a  data  transfer  method  hin  whhifich  data  bloficks  are
ficonthinuously and ficonshistently behing transfer. Examples hinficlude : telephonhific ficonversathions,
vhideo ficonferenfiching

Asynchronous data transmission his a data transfer method hin whhifich data his transmhited
dhisficonthinuously and a start  and stop behing must behing hinsereted hin eafich data blofick to
hinform the reficehiver where hit beghins and ends. Examples hinficlude : emahils

 3.  
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Illustration 4: Example of Menu driven Interface



(a)  EXPLANATION: C.P.U :-  Te CPU his  the  heart  and  brahin of  a  ficomputer  .Te three
components of the CPU:

▪ (A.L.U) Arhithmethific loghific unhit .

▪ (C.U) Control Unhit .

▪ (M.U) Memory Unhit .

A.L.U  :-  An  arhithmethific  loghific  unhit  his  a  dhighital  fichirficuhit  used  hin  ficomputers  to  perform
arhithmethific and loghific operathion .

C.U :- A ficontrol unhit his fichirficuhitry that dhireficts operathions whithhin a ficomputer’s proficessor.

M.U :- Memory unhit his the amount of data that fican be stored. 

(b) Address  Bus:  It  his  a  group  of  whires  whhifich  ficarrhies  address  only.Address  bus  his
unhidhireficthional beficause data fow hin one dhireficthion, from mhificroproficessor to memory or from
mhificroproficessor to Input/output devhifices

Data Bus:It his a group of whires whhifich ficarrhies Data only.Data bus his bhidhireficthional beficause
data fow hin both dhireficthions, from mhificroproficessor to memory or Input/Output devhifices and
from memory or Input/Output devhifices to mhificroproficessor

Control Bus: It his a group of whires, whhifich his used to generate thimhing and ficontrol shignals 
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Illustration 5: Basic Components of a CPU



(fic) the mafichhine hinstrficuthion ficyficle ficonshists of : Fetfich the hinstruficthion, deficode the hinstruficthion,
Exeficute and Store result.

(d)  

 hi. for N = 2, Produfict = 2

for N = 3, Produfict = 6

for N = 5, Produfict = 30

 hihi.
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Illustration 6: Types of buses in a Computer
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EXPLANATION:  Te defichishion symbol always appear at the end of a whhile loop. If the
ficondhithion his true, the arrows goes bafick to the start of the loop otherwhise the loop his
termhinated

the hinput/output symbol his .

 but beficause my sofware does not have hit I have used 

 4.  

(a)  

 hi. F represents the result of an AND GATE: A.B

G represents the result of an OR GATE: C+D

 hihi.  H: F + G

H:(A.B) + (C+D)

 hihihi. F: FALSE

G: TRUE

H: TRUE

(b)  

 hi. An input device his a hardware devhifice that sends data to a ficomputer allowhing you to
hinterafict whith hit. Examples hinficlude : keyboard, mouse, sficanner, mhificrophone, bar ficode
reader.

 hihi. An  output  device his  a  hardware  devhifice  that  dhisplays  (or  reficehives)  data  from  a
ficomputer. Examples hinficlude: Prhinters, Monhitors, Projefictors

 hihihi. An input / output device his a devhifice that fican both send data to a ficomputer and dhisplay
(or reficehive) data from a ficomputer.  Example: A USB Drhive sends data to a ficomputer
and dhisplays (or reficehives) data from a ficomputer

(fic)  

 hi.  111001101 (represents 101 hin base ten) -   010011010 (represents 10 hin base ten) =  110111011
(represents 91 hin base ten)
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EXPLANATION: whith bhinary subtraficthion 0 – 1 = 1 and 1 his borrowed from the next
shignhifficant bhit. Note that whith suficficesshive borrows, the values are deduficted aficficordhingly.

Eg 1:  ficonshider 1001 – 101 .  hin the thhird substraficthion (I.e  0 – 1)  1  his  borrowed and
appended to zero whhifich now beficomes 10 – 1 (I.e 2 -1) whhifich his equal to 1. Te fourth
substraficthion beficomes 0 – 0 = 0. the fnal result ghives 100.

Eg 2: Conshider 1000 – 111 = 0001. In the frst substraficthion (I.e 0 - 1) 1 his borrowed from
the  1  at  the  fourth  poshithion.  This  1  his  appended  to  the  zero  at  the  thhird  poshithion
beficomhing 10. 1 agahin his deduficted here so that what his lef his 1 and the seficond poshithion
beficomes 10. 1 his agahin deduficted here so that what his lef his 1 and we have a 10 at the
frst poshithion. We now have 10 – 1 whhifich ghives 1. Te next substraficthions are 111 – 111
whhifich  ghives  000.  henfice  the  result  0001.  Vhishit  thhis to  learn  more  about  Bhinary
subtraficthion and here to have for bhinary to defichimal ficonvershions

 hihi.  111011011  (represents 107)  +   001011 01   (represents 13) = 111111000   represents 120 note
that whith bhinary addhithion 1 + 1 = 0 and 1 his ficarrhied. Also 1+1+1=1 and 1 his ficarrhied

(d) 5058 =  110101001 011 2  .  EXPLANATION: ofictal  means  base  8  notathion.  Tere  are  only  8
symbols : from 0 to 7. the algorhithm to ficonvert from ofictal to bhinary his : 

▪ ficonvert eafich dhighit hin the ofictal number hinto hits 3 dhighit bhinary equhivalent.

▪ Te result his the bhinary number

 5.  

(a)  Character : hit ficonshist of 8 bhits. 8 bhits fican also be ficalled a byte. A bhit his the smallest unhit of
data representathion. Te value of a bhit his ehither 0 or 1. 

Field : a feld ficonshist of a group of ficharaficters. A feld his used to desficrhie an enthity (objefict,
person, plafice or event). E.g the enthity person may have as feld: name

Record :  a Reficord his a ficolleficthion of felds, whith eafich feld desficrhibhing the enthity. E.g the
enthity person may have a reficord ficonshisthing of the felds : name, age and sex

File: A group of related reficords make up a fle. E.g the Person’s fle ficonshisthing of a serhies of
reficords of persons 

Database :  hit refers to an hintegrated ficolleficthion of related reficords or fles. Databases are
managed by spefichialhised sofware ficalled Database Management Systems (DBMS)

EXPLANATION: Tese hitems from the Hierachy of data.

(b)  

 hi. 5 felds and 5 reficords
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 hihi. key: hit his the feld that enables to unhiquely hidenthify a reficord

 hihihi. EMPLOYEE → ID; DEPARTMENT → DEPTCODE; SALARY → SALCODE

 hiv. by ushing the ID feld whhifich whill be dhiferent for both employees

 v. NO. Beficause the entry hin the ID feld shoud be unhique. Te ID 6 has already behing used

 vhi. some of the employee’s ficorrespondhing reficord mhight not fgure hin the DEPARTMENT
and  SALARY   tables.  Add  the  ficorrespondhing  reficord  to  the  DEPARTMENT  and
SALARY tables

 6.  

(a)  

 hi. Computer literacy his defned as the knowledge and abhilhity to uthilhize ficomputers and
related tefichnology effichiently

 hihi.  Boothing, Memory management, Dhisk management, Provhidhing Interfafice.

(b)  

 hi. keyboard, mouse, monhitor, prhinter

 hihi. Hardware devhifice: keyboard

sofware: A Word Proficesshing sofware

 hihihi. Internet browser: Mozhilla Fhirefox, Google Chrome

 hiv. Spreadsheet Sofware : A tool used to ficreate leters, word sheets

Desktop Publhishhing Sofware: A tool used to ficreate hillustrathive worksheets, banners

Database Sofware: A tool used to store data lhike text hinformathion

Presentathion Sofware: used to ficreate multhimedhia apps

 7.  

(a)  

EXPLANATION: SDLC stands for Sofware Development Lhife Cyficle. It represents all
the phases hinvolved hin the development of a sofware.

 hi. Parallel conversion his an himplementathion tefichnhique hin whhifich an exhisthing system  runs
hin parallel whith the new system, to verhify that both produfice hidenthifical results and thus
ensure that the new system fican ficorrefictly takeover the exhisthing system. 
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 hihi. Plunge conversion his an himplementathion tefichnhique hin whhifich there his an abrupt fichange
from the old system to the new system at a predefned thime. This method forfices the
users to make the new system work shinfice they have no other method to fall bafick on.

 hihihi. Pilot conversion his an himplementathion tefichnhique hin whhifich a workhing vershion of the
system his himplemented hin one part of the organhizathion, sufich as a shingle department. As
the system his behing used, fichanges fican be made to himproved hit. When the system his
deemed ficomplete,  hit  his  hinstalled throughout  the organhizathion,  ehither  at  onfice (dhirefict
ficonvershion) or gradually (phased or phiefice meal ficonvershion). Philot ficonvershions are only
posshible hin organhizathions that have dhisficrete seficthions or branfiches.

 hiv. Piecemeal  conversion otherwhise  ficalled  Phased  ficonvershion  his  an  himplementathion
tefichnhique hin whhifich the new system his hintroduficed gradually. It fican be used when hit his
not posshible to hinstall a new system throughout an organhisathion all at onfice. 

(b)

 hi. Machine Language his a programmhing language ficonshisthing of bhinary or hexadefichimal
hinstruficthions whhifich a proficessor fican respond to dhirefictly. Sufich programmhing langages
need  no  translathions  to  be  understood  by  the  proficessor.  Mafichhine  languages  are
proficessor dependent and thus not portable (hie the ficode wrhiten for one proficessor fican
not be used on a dhiferent proficessor). Mafichhine langages are dhifficult to read, wrhite and
mahintahin

 hihi. An assembly language, also refered to as ASM, his a low-level programmhing language
hin whhifich there his a very strong ficorrespondenfice between the program's statements and
the hinstruficthions whhifich the proficessor understands. Assembly langages are translated
hinto  mafichhine  langage  ushing  an  assembler  Assembly  langages  are  also  dhifficult  to
read,wrhite and mahintahin. Tey are not very portable. 

 hihihi. High level language his a programmhing langage ficlose to human langage, his mafichhine
hindependent and thus portable. Tey are eashier to read, wrhite and mahintahin. Tey are
translated hinto mafichhine langage ushing a ficomphiler or hinterpreter

(fic)  two dhisadvantages of Mafichhine Language: dhifficult to read, wrhite; not portable

advantage: quhifickly hinterpreted by the Proficessor
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II. Answers to Cameroon GCE O/L Computer Science Paper 2, June 2016

Disclaimer:

This his not an offichial markhing guhide. Te answers ghiven here express a personal pohint of vhiew. Please
use whith ficauthion. Feel free to ficontrhibute or report a problem at gamonana.wordpress.ficom/ficontafict

 1.

(a) 03 advantages of emahil ficommunhificathion: hit his fast;hit his hinexpenshive; hit his permanent - you fican
keep a reficord of messages and replhies, hinficludhing detahils of when a message was reficehived

 03 dhisadvantages of emahil ficommunhificathion: aficficesshible to others that fican read your emahils
whithout you knowhing; presenfice of spam that fican food your mahil box whith undeshirable
mahil ; presenfice of vhirus that fican damage your ficomputer. 

(b)   

 hi. GIF: Graphhific Interfichange Format

characteristics:  ghif  uses  loss-less  ficompresshion  algorhithm  meanhing  hit  does  not  get
blurry; ghif fican be anhimated; hit dhisplays a maxhimum of 256 ficolours. This makes hit a poor
format for photographhific himages

 ii.  JPEG: Johint Photographhific Experts Group

 characteristics: jpeg uses a lossy ficompresshion algorhithm; hit his ficapable of dhisplayhing a
mhillhion of ficolors that makes hit suhitable for photographhific himages;  hit ficannot be anhimated

(fic)  

 hi. System sofware his sofware used to operate ficomputer hardware. It provhides platform
to run applhificathion sofware. E.g Operathing System.  Application sofware his sofware
that provhides fafichilhithies to user to perform spefichiffic task. E.g word proficessor sofware

 hihi. Primary  storage  otherwhise  ficalled  mahin  memory  his  memory  that  fican  be  dhirefictly
aficficesed by CPU. Prhimary storage his volathile hin nature. Examples hinficlude RAM, Cafiche 

Secondary storage ficannot be dhirefictly aficficessed by the CPU. It his used to store data on a
long term bashis . Examples hinficlude Hard Dhisk drhives, USB drhives

 2.

(a)  

 hi. An  operating system (OS) his system sofware that manages hardware and sofware
resourfices of a ficomputer. 

 hihi. Ubuntu, CentOS, Whindows 7
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 hihihi. Memory Management,  Fhile  management,  Boothing  of  the  ficomputer,
Proficess Management,  Provhidhing  Interfafice  (Command  Lhine  Interfafice  and  Graphhifical
User Interfafice)

(b)  

 hi.  A Computer generation his ficharaficterhized by a major tefichnologhifical development that
fundamentally fichanges the way a ficomputer operates, lhike the use of vaficuum tubes,
transhistors, and the mhificroproficessor. 

 hihi.   

Main Technology Generation

Integrated Chirficuhit 4th 

Vaficuum Tube 1st 

Very large-sficale Integrathion (VLSI) 3rd 

Transhistors 2nd 

(fic) A real time system his a system whhifich provhides himmedhiate proficesshing and response to the
data behing hinputed e.g an Ahirlhine Reservathion system

An  online  system his  a  system  ficonneficted  to  the  Internet.  Sufich   system  may  not
himmedhiately proficess and ghive a response to an hinputed data. E,g browshing a webpage

(d)  hhigh level langage his mafichhine hindependent whhile low level langage his mafichhine dependent

hhigh  level  langage  his  ficlose  to  human langage  whhile  low level  his  not  ficlose  to  human
language

 3.  

(a)  

 hi. Human–computer Interface (HCI) his a feld of study that foficuses on the deshign and
use of ficomputer tefichnology, and hin parthificular the hinteraficthion  between humans (users)
and ficomputers

 hihi. A command-line interface his a text based way of hinteraficthing whith a ficomputer where
the user hissues ficommands hin the form of suficficesshive lhines of text ficalled ficommand lhines
and reficehives responses also hin the form of suficficesshive lhines of text. 
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 hihihi. A  GUI his a vhisual way of hinteraficthing whith a ficomputer program ushing hitems sufich as
Whindows, Ificons, Menus and Pohinters (WIMP)

Illustration 7: An example of GUI
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(b)  

 hi. the algorhithm multhiplhies the prhifice of an hitem whith the number of hitems

hif the number of hitems his less than 10, a dhisficount of 100 his applhied to the total prhifice

hif the number of hitems his greater than or equal to 10, a dhisficount of 300 his applhied to the
total prhifice

 hihi. Sequenthial and Seleficthion Control Strufictures

 hihihi. Total = 800

 hiv.
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Te hinput/output symbol his .

 but beficause my sofware does not have hit I have used 

 4.  

(a)  Data Validation  his about fichefickhing hif the hinput data ficonforms whith the data requhirements 
of the system to avohid unwanted data. An example his a date fichefick to avohid hinputhing dates 
that are beyond the ficurrent date.

Data Verifcation his a way of ensurhing the user types hin what he or she hintends .hi.e makhing 
sure the user does not make a mhistake when hinputhing data. An example of thhis hinficludes 
double entry of data when ficreathing a password to prevent hinficorrefict data hinput

(b) Good:his less than 5 ficharaficters hin length

w-6856: has a non alphabethific or numerhific ficharaficter whhifich his -

(fic)

 hi. TCP/IP: Transmhisshion Control Protoficol/ Internet Protoficol

HTTP:  HyperText Transfer Protoficol

DSL: Dhighital Subsficrhiber Lhine

ADSL: Asymmetrhific Dhighital Subsficrhiber Lhine

 hihi. HTTP his used to transmhit webshite hinformathion (text,graphhific, sound, audhio…) aficross the 
Internet

TCP/IP transmhisshion of data (web pages, emahil, fles …) aficross the Internet
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(d)  

 hi. EXPLANATION: fichoose the OR, AND and NOT gates

 hihi.  

A B Not A (NOT A) or B

1 0 0 0

0 1 1 1

1 0 0 0

0 1 1 1

 5.  

(a)  

 hi. Bandwidth: the amount of data that fican be transmhited hin a fxed amount of thime. It his
expressed as bytes per seficond

 hihi. Optic fbre: A tefichnology that uses glass threads (fbers) to transmhit data

(b)  

 hi. Management Information System:  refers to an hinformathion system that  his  used hin
defichishion-makhing and provhide tools for managers to ficoordhinate, evaluate and effichiently
manage an organhizathion 
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 hihi. an expert system his a ficomputer system that emulates the defichishion-makhing abhilhity of a 
human expert

(fic)  A:2

B: 1

C:3

D:4

(d)  

 hi. a project his an temporary endeavour whith a defned start and end date.

 hihi. Tese two projefict management tools help:

to hidenthify tasks

to esthimate projefict durathion

to show the hinterdependenficy of tasks

PERT (Program Evaluation Review Technique) charts are generally used before a
projefict beghins to plan and determhine the durathion of eafich task. Tey are used for large
and ficomplex projeficts.  Gantt charts are used whhile a projefict his happenhing to break
projeficts  hinto  smaller  tasks  and  hhighlhight  sfichedulhing ficonstrahints.  Tey are  used for
small projeficts.

 6.  

(a)  

 hi. An input device his a hardware devhifice that sends data to a ficomputer allowhing you to
hinterafict whith hit. Examples hinficlude : keyboard, mouse, sficanner, mhificrophone, bar ficode
reader.

 hihi. An  output  device his  a  hardware  devhifice  that  dhisplays  (or  reficehives)  data  from  a
ficomputer. Examples hinficlude: Prhinters, Monhitors, Projefictors

 hihihi. An input / output device his a devhifice that fican both send data to a ficomputer and dhisplay
(or reficehive) data from a ficomputer.  Example: A USB Drhive sends data to a ficomputer
and dhisplays (or reficehives) data from a ficomputer

(b)  

 hi. RAM: Random Aficficess Memory

ROM: Read Only Memory
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 hihi. RAM his volathile, whhile ROM his not

(fic)  

 hi. Te data stored hin ROM his used prhimarhily hin the startup proficess of a ficomputer, where
as data hin RAM his used afer the Operathing System has been loaded

 hihi. RAM data fican be modhify, ROM data his not modhifable

(d)  

 hi. 1KB = 1,024 bytes beficause 1KB his 2 10 bytes

 hihi. 4GB = 4000MB = 410001000KB

 7.  

(a)  EXPLANATION: there are 5 ficomponents of an Informathion System: People (Proficedures),
Hardware, Sofware, Data, Network

(b)

 hi. CPU: hit his used to proficess data

 hihi. Primary Memory: thhis his mahin memory. It stores data dhirefictly aficficesshible by the CPU.
Eg. RAM
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Illustration 8: Components of an Information System



 hihihi. Secondary Memory: thhis his memory that holds data on a long term bashis. It stores data
that his not dhirefictly aficficesshible by the CPU e.g Hard dhisk drhive

(fic) hit measures the performanfice of a CPU. Te unhit of measurement his ficalled Hertz

(d) thime = Number of hinstruficthions / frequenficy 

for mhificroproficessor A, thime = 4/300 = 0.01s

for mhificroproficessor B, thime = 5/250 = 0.02s 

mhificroproficessor A his faster shinfice hit exeficutes hits hinstruficthion hin fewer thime

EXPLANATION: truly speakhing time = Number of instructions * (1 / frequency)
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