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1. Which of the following pairs contains types of software that are different with respect to ownership/ 

licensing? 
whs;sh$n,m;%h iïnkaOfhka ie,l+ úg fjkia j¾.j, uDÿldx. we;=<;a jkafka my; l=uk hq.,fha o? 

 

1) Application software and open-source software  
fhÿï (application) uDÿldx. iy újD; uQ,dY% (open-source) uDÿldx. 

 

2) Application software and utility software 
fhÿï uDÿldx. iy Wmfhda.s;d (utility) uDÿldx. 

 

3) Proprietary software and open-source software 
ysñlï iys; (proprietary) uDÿldx. iy újD; uQ,dY% uDÿldx. 

 

4) Proprietary software and systems software 
ysñlu iys; uDÿldx. iy moaO;s (system) uDÿldx. 

 

5) Systems software and utility software 
moaO;s uDÿldx. iy Wmfhda.s;d uDÿldx. 

 
Answer : 3 )  

 

Key Points of MCQ 

 

(i) Software / uDÿldx. 

Software refers to the collection of programs, data, and instructions that enable a computer or other 

electronic devices to perform specific tasks. Unlike hardware, which includes the physical components 

of a computer system, software is intangible and consists of lines of code written by programmers. It 

acts as the intermediary between users and hardware, translating user inputs into commands that the 

hardware executes.  
uDÿldx. hkq mß.Klhlg fyda fjk;a bf,lafg%dksl Wmdx.j,g ksYaÑ; ld¾hhka bgq lsÍug 
yels jk jevigyka" o;a; iy Wmfoia tl;=jls' mß.Kl moaO;shl fN!;sl ixrpl we;=<;a 
oDvdx. fuka fkdj" uDÿldx. wiamDYH jk w;r l%uf,aLlhska úiska ,shk ,o fla; f¾Ld j,ska 
iukaú; fõ' th mßYS,lhka iy oDVdx. w;r w;rueÈhd f,i l%shd lrhs" oDVdx. l%shd;aul 
lrk úOdkj,g mßYS,l fhojqï mßj¾;kh lrhs'  
 
Software can be broadly categorized into two types: system software, which includes operating 

systems and utility programs essential for managing hardware and system operations, and application 

software, which performs specific functions for users, such as word processing, web browsing, or 

gaming. Software can be distributed and licensed in various ways, including proprietary licenses that 

restrict its use and distribution, and open-source licenses that allow users to freely access, modify, and 

distribute the source code. 
uDÿldx. mq¿,a f,i j¾. follg j¾. l< yel( oDVdx. iy moaO;s fufyhqï l<ukdlrKh 
i|yd w;HjYH fufyhqï moaO;s iy Wmfhda.s;d jevigyka we;=<;a moaO;s uDÿldx. iy 
mßYS,lhka i|yd jpk ieliSu" fjí n%jqia lsÍu fyda l%Svd jeks úfYaIs; ld¾hhka bgq lrk 
fhÿï uDÿldx. fõ' uDÿldx. tys Ndú;h iy fnod yeÍu iSud lrk ysñlï iys; n,m;% 
(proprietary licenses) iy m%Nj fla;hg ksoyfia m%fõY ùug" fjkia lsÍug iy fnod yeÍug 
mßYS,lhskag bv i,ik újD; uQ,dY% n,m;% we;=¿j úúO wdldrj,ska fnod yeÍug iy n,m;% 
,nd §ug yelsh' 
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(ii) Application software / fhÿï uDÿldx. 

Application software is a category of programs designed to help users accomplish specific tasks or 
solve particular problems. Unlike system software, which manages hardware and provides a platform 
for other software, application software is focused on end-user needs and interacts directly with users 
to facilitate activities such as document creation, data analysis, web browsing, and communication. 
Examples include productivity tools like Microsoft Word for writing documents, web browsers like 
Google Chrome for internet navigation, and multimedia applications like VLC Media Player for 
playing audio and video files. These programs are crafted to be intuitive and user-friendly, making it 
easier for individuals to perform a wide range of activities, from managing personal finances to 
designing graphics, thereby enhancing both efficiency and creativity in daily tasks.  
fhÿï uDÿldx. hkq mßYS,lhskag ksYaÑ; ld¾hhka bgq lsÍug fyda úfYaIs; .eg¿ úi£ug 
ks¾udKh lr we;s jevigyka ldKavhls' oDvdx. l<ukdlrKh lrk iy fjk;a uDÿldx. i|yd 
fõÈldjla imhk moaO;s uDÿldx. fuka fkdj" fhÿï uDÿldx.h wjidk mßYS,l wjYH;d flfrys 
wjOdkh fhduq lr we;s w;r f,aLk ks¾udKh" o;a; úYaf,aIKh" fjí n%jqiska iy ikaksfõokh 
jeks l%shdldrlï i|yd myiqlï ie,iSug mßYS,lhka iuÕ iDcqj wka;¾ l%shd lrhs' WodyrK 
f,i f,aLk ,sùu i|yd Microsoft Word jeks M,odhs;d fuj,ï" wka;¾cd, ixp,kh i|yd 
Google Chrome jeks fjí n%õi¾ iy Y%jH iy oDYH f.dkq jdokh lsÍu i|yd VLC Media 
Player jeks nyqudOH fhÿï we;=<;a fõ' fuu jevigyka ks¾udKh lr we;af;a nqoaêuh iy 
mßYS,l-ys;ldó jk w;r" mqoa.,hkag mqoa., uQ,H l<ukdlrKfha isg .%e*slaia ie,iqï lsÍu 
olajd mq¿,a mrdihl l%shdldrlï isÿ lsÍu myiq lrjk w;r tuÕska ffoksl ld¾hhkays 
ld¾hlaIu;dj iy ks¾udKYS,s;ajh jeä ÈhqKq lrhs' 
 

(iii) Open-source software / újD; uQ,dY% uDÿldx. 
Open-source software is a type of software whose source code is made available to the public to view, 
modify, and distribute. This transparency allows anyone to inspect, enhance, or customize the software 
according to their needs. Unlike proprietary software, which is controlled by a single entity and 
restricts access to its underlying code, open-source software fosters a collaborative development 
environment. It is typically released under licenses that comply with open-source standards, such as 
the GNU General Public License (GPL) or the Apache License, which ensure that the software remains 
freely available and that modifications are also shared with the community. Popular examples of open-
source software include the Linux operating system, the Mozilla Firefox web browser, and the Apache 
HTTP Server.  
újD;-uQ,dY% uDÿldx. hkq uyckhdg keröug" fjkia lsÍug iy fnod yeÍug m%Nj fla;h ,nd 
§ we;s uDÿldx. j¾.hls' fuu úksúoNdjh ´kEu flfkl=g Tjqkaf.a wjYH;d wkqj uDÿldx.h 
mÍlaId lsÍug" jeäÈhqKq lsÍug fyda wNsreÑlrKh lsÍug bv i,ihs' ;ks wdh;khlska md,kh 
jk iy tys mdol fla;h fj; m%fõYh iSud lrk ysñldr uDÿldx. fuka fkdj" újD; uQ,dY% 
uDÿldx. iyfhda.S ixj¾Ok mßirhla fmdaIKh lrhs' th idudkHfhka ksl=;a lrkq ,nkafka 
^GNU General Public License& GPL fyda Apache n,m;%h jeks újD; uQ,dY% m%ñ;Skag wkql+, jk 
n,m;% hgf;a jk w;r tuÕska uDÿldx.h fkdñ,fha mj;sk nj iy;sl lrk w;r fjkia lsÍï 
m%cdj iuÕ o fnod .kS' újD; uQ,dY% uDÿldx. i|yd ckm%sh WodyrK f,i Linux fufyhqï 
moaO;sh" Mozilla Firefox fjí n%õirh iy Apache HTTP Server we;=<;a fõ 
 

(iv) Utility software Wmfhda.s;d uDÿldx. 
Utility software refers to a range of programs designed to manage, maintain, and optimize a computer 
system’s performance. Unlike application software, which helps users accomplish specific tasks, 
utility software focuses on the system's upkeep and efficiency. It includes tools such as antivirus 
programs that protect against malware, disk cleanup utilities that remove unnecessary files to free up 
storage space, and backup software that ensures important data is securely copied and can be restored 
if needed. Additionally, it encompasses file management tools for organizing and compressing files, 
as well as system monitoring tools that provide insights into the computer's performance and resource 
usage. By performing these critical functions, utility software helps ensure that a computer runs 
smoothly, securely, and efficiently over time.  
Wmfhda.s;d uDÿldx. hkq mß.Kl moaO;sfha l%shdldß;ajh l<ukdlrKh lsÍug" kv;a;= lsÍug 
iy m%Yia; lsÍug ks¾udKh lr we;s jevigyka ud,djls' fhÿï uDÿldx. fuka fkdj" 
mßYS,lhskag ksYaÑ; ld¾hhka bgq lsÍug WmldÍ fõ" Wmfhda.s;d uDÿldx. moaO;sfha kv;a;=j 
iy ld¾hlaIu;dj flfrys wjOdkh fhduq lrhs' wksIag uDÿldx. j,ska wdrlaId jk m%;s-ffjri 
jevigyka" .nvd bv ksoyia lsÍug wkjYH f.dkq bj;a lrk ;eá msßisÿ lsÍfï Wmfhda.s;d iy 
jeo.;a o;a; wdrlaIs;j msgm;a lr we;s nj iy;sl lrk Wmia: uDÿldx. iy wjYH kï 
m%;sidOkh l< yels fuj,ï thg we;=<;a fõ' óg wu;rj" th f.dkq ixúOdkh lsÍu iy 
iïmSvkh lsÍu i|yd f.dkq l<ukdlrK fuj,ï fukau mß.Klfha l%shdldß;ajh iy iïm;a 
Ndú;h ms<sn| wjfndaOhla ,nd fok moaO;s wëlaIK fuj,ï o we;=<;a fõ' fuu ;SrKd;aul 
ld¾hhka bgq lsÍfuka" mß.Klhla ld,h;a iuÕ iqugj" wdrlaIs;j iy ld¾hlaIuj Odjkh jk 
nj iy;sl lsÍug Wmfhda.s;d uDÿldx. Wmldr lrhs' 

-2- RAVINDU BANDARANAYAKE 
 

#ictfromabc 



 

 

 
(v) Proprietary software / ysñlï wdY%s; uDÿldx. 

Proprietary software refers to software that is owned by an individual or a company, and its source 
code is kept confidential. Unlike open-source software, which allows anyone to view, modify, and 
distribute the code, proprietary software restricts access to the underlying code and is distributed under 
strict licensing agreements. Users must typically purchase a license to use the software, and the terms 
of use, including restrictions on copying, modifying, or redistributing, are controlled by the software’s 
owner. Examples include Microsoft Windows and Adobe Photoshop. Proprietary software often 
provides a structured support system and regular updates from the vendor, but it also limits user control 
over customization and innovation compared to open-source alternatives.  
ysñlï wdY%s; uDÿldx. hkq mqoa.,fhl=g fyda iud.ulg wh;a uDÿldx.hla jk w;r tys uQ, 
fla;h ryis.;j ;nd .kS' ´kEu flfkl=g fla;h ne,Sug" fjkia lsÍug iy fnod yeÍug bv 
i,ik újD;-uQ,dY% uDÿldx. fuka fkdj" ysñlï uDÿldx. háka mj;sk fla;hg m%fõYh iSud 
lrk w;r oeä n,m;% .súiqï hgf;a fnod yßkq ,efí' mßYS,lhka idudkHfhka uDÿldx.h 
Ndú;d lsÍug n,m;%hla ñ,§ .; hq;= w;r" msgm;a lsÍu" fjkia lsÍu fyda kej; fnodyeÍu 
iSud lsÍï we;=¿j Ndú; kshuhka uDÿldx.fha ysñlre úiska md,kh lrkq ,efí' WodyrK f,i 
Microsoft Windows iy Adobe Photoshop we;=<;a fõ' ysñldr uDÿldx. fndfyda úg jHqy.; 
wdOdrl moaO;shla iy úl=Kqïlref.ka ksrka;r hdj;ald,Sk lsÍï imhhs" kuq;a th újD; uQ,dY% 
úl,amhkag idfmalaIj wNsreÑlrKh iy kfjda;amdokh ms<sn| mßYS,l md,kh iSud lrhs' 
 

(vi) Systems software / moaO;s uDÿldx. 
System software is a category of software designed to manage and control a computer's hardware and 
provide a platform for running application software. It acts as an intermediary between the user and 
the hardware, ensuring that the computer's hardware components function correctly and efficiently. 
The primary component of system software is the operating system, such as Windows, macOS, or 
Linux, which oversees essential functions like managing memory, processing tasks, and handling input 
and output operations. System software also includes utility programs that perform maintenance tasks, 
such as disk management tools and antivirus software. By facilitating communication between 
hardware and application software, system software plays a crucial role in enabling the overall 
functionality and performance of a computer system.  
moaO;s uDÿldx. hkq mß.Klhl oDvdx. l<ukdlrKh lsÍug iy md,kh lsÍug iy fhÿï 
uDÿldx. Odjkh i|yd fõÈldjla iemhSug ks¾udKh lr we;s uDÿldx. ldKavhls' th mrs.Klfha 
oDVdx. ixrpl ksjerÈj yd ld¾hlaIuj l%shd lrk nj iy;sl lrñka mßYS,lhd iy oDVdx. 
w;r w;rueÈfhl= f,i l%shd lrhs' moaO;s uDÿldx.fha uQ,sl wx.h jkafka u;lh l<ukdlrKh 
lsÍu" ld¾hhka ieliSu" iy wdodk iy m%;sodk fufyhqï yeisrùu jeks w;HjYH ld¾hhka 
wëlaIKh lrk Windows, macOS fyda Linux jeks fufyhqï moaO;shhs' moaO;s uDÿldx.j,g ;eá 
l<ukdlrK fuj,ï iy m%;s-jhsri uDÿldx. jeks kv;a;= ld¾hhka bgq lrk Wmfhda.s;d 
jevigyka o we;=<;a fõ' oDVdx. iy fhÿï uDÿldx. w;r ikaksfõokh myiq lsÍu u.ska" 
mß.Kl moaO;shl iuia; l%shdldÍ;ajh iy m%Yia;lrKh i|yd moaO;s uDÿldx. ;SrKd;aul 
ld¾hNdrhla bgq lrhs' 

 
Proprietary software is owned by an individual or a company, and its source code is typically not available 
to the public. Users must purchase a license to use it, and the use and distribution of the software are 
controlled by the owner.  
ysñlï wdY%s; uDÿldx. mqoa.,fhl=g fyda iud.ulg wh;a jk w;r" tys uQ, fla;h idudkHfhka 
uyckhdg ,nd .; fkdyel' mßYS,lhka th Ndú;d lsÍug n,m;arhla ñ,§ .; hq;= w;r" uDÿldx. 
Ndú;h iy fnod yeÍu whs;slre úiska md,kh lrkq ,efí' 
 
Open-source software, on the other hand, is released with a license that allows anyone to view, modify, 
and distribute its source code. It is not owned in the traditional sense, and its licensing model is designed 
to promote collaboration and sharing.  
újD; uQ,dY% uDÿldx." wfkla w;g" ´kEu flfkl=g tys m%Nj fla;h ne,Sug" fjkia lsÍug iy 
fnod yeÍug bv i,ik n,m;%hla iuÕ ksl=;a flf¾' th idïm%odhsl w¾:fhka ysñ fkdjk w;r" 
tys n,m;% wdlD;sh ie,iqï lr we;af;a iyfhda.S;djh iy fnod.ekSu m%j¾Okh lsÍu i|yd h' 
 
(1) Application software and open-source software  

fhÿï (application) uDÿldx. iy újD; uQ,dY% (open-source) uDÿldx. 
Application software refers to any software designed to help the user perform specific tasks (e.g., word 
processors, games), and it can be either proprietary or open-source.  
fhÿï uDÿldx. hkq mßYS,lhdg ksYaÑ; ld¾hhka ^Wod( joka ilik" l%Svd& lsÍug Wmldr lsÍu 
i|yd ks¾udKh lr we;s ´kEu uDÿldx.hla jk w;r th ysñldr fyda újD; uQ,dY% úh yel' 
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(2) Application software and utility software  

fhÿï uDÿldx. iy Wmfhda.s;d (utility) uDÿldx. 
Both are types of software, but they serve different purposes. Application software helps users perform 
tasks (e.g., word processing, spreadsheets), while utility software performs maintenance tasks (e.g., 
antivirus programs, disk cleanup tools). Both can be proprietary or open-source.  
folu uDÿldx. j¾. fõ" kuq;a tAjd úúO wruqKq i|yd fiajh lrhs' fhÿï uDÿldx. mßYS,lhskag 
ld¾hhka bgq lsÍug Wojq lrhs ^Wod( jpk ieliSu" me;=reïm;a&" Wmfhda.s;d uDÿldx. kv;a;= 
ld¾hhka bgq lrhs ^Wod( m%;s-jhsri jevigyka" ;eá msßisÿ lsÍfï fuj,ï&' folu ysñldr fyda 
újD; uQ,dY% úh yel' 
 

(4) Proprietary software and systems software  
ysñlu iys; uDÿldx. iy moaO;s (system) uDÿldx. 
Systems software includes operating systems and other utilities that manage hardware and software 
resources, and it can be proprietary or open-source. Proprietary software can be any type of software, 
including systems software.  
moaO;s uDÿldx.j,g fufyhqï moaO;s iy oDVdx. iy uDÿldx. iïm;a l<ukdlrKh lrk 
fjk;a Wmfhda.s;d we;=<;a jk w;r th ysñldr fyda újD; uQ,dY% úh yel' ysñldr uDÿldx. 
moaO;s uDÿldx. we;=¿ ´kEu wdldrhl uDÿldx.hla úh yel' 
 

(5) Systems software and utility software  
moaO;s uDÿldx. iy Wmfhda.s;d uDÿldx. 
Both are types of software, with systems software managing hardware and providing a platform for 
application software, and utility software performing maintenance tasks. Both can be proprietary or 
open-source.  
folu uDÿldx. j¾. jk w;r moaO;s uDÿldx. oDvdx. l<ukdlrKh lsÍu iy fhÿï uDÿldx. 
i|yd fõÈldjla iemhSu iy kv;a;= ld¾hhka bgq lrk Wmfhda.s;d uDÿldx. fõ' folu ysñldr 
fyda újD; uQ,dY% úh yel' 
 

The correct answer is 3). 
ksjerÈ ms<s;=r 3) fõ'   

 
2. Which of the following is a good example for batch processing? 

my; ljrla ldKav ieliqu (batch processing) i|yd fyd| WodyrKhla fõ o? 
 

1) an air traffic control system 
.=jka hdkd md,l (air traffic control) moaO;shla 

 

2) driving system in a driver-less (autonomous) car 
ßheÿre rys; fudag¾ ldrhl (autonomous car) mj;sk Odjk moaO;sh 

 

3) Intensive Care Unit (ICU) patient monitoring and care system 
oeä ikaldr tall (ICU) frda.Ska ksÍlaIK yd i;aldr moaO;sh 

 

4) payroll system 
fõ;k (payroll) ieliSfï moaO;sh 

 

5) nuclear plant control system 
kHIaál n,d.dr md,k moaO;sh 

 
Answer : 4 )  
 

Batch processing / ldKav ieliSu 
Batch processing is a method of handling a series of tasks or jobs collectively without manual intervention, 
where tasks are grouped into batches and executed sequentially. This approach is ideal for processing large 
volumes of data or performing repetitive tasks efficiently, often during off-peak hours to optimize system 
resources. For instance, payroll calculations or large-scale data analysis might be processed in batches 
overnight, allowing for automated, streamlined execution without immediate user interaction. While batch 
processing reduces manual effort and enhances efficiency, it may not be suitable for tasks that require real-
time processing or immediate results. 
ldKav ieliSu hkq ïksia ueÈy;a ùulska f;drj iduQyslj ld¾hhka fyda l%shdjka ud,djla yeisrùfï 
l%uhls" tys§ ld¾hhka ldKavj,g ldKav lr wkql%ñlj l%shd;aul lrhs' fuu m%fõYh úYd, o;a; 
m%udKhla ieliSug fyda mqkrdj¾;k ld¾hhka ld¾hËuj isÿ lsÍug" fndfyda úg ld¾h nyq, 
fõ,djkays§ moaO;s iïm;a m%Yia; lsÍu i|yd jvd;a iqÿiq fõ' ksoiqkla jYfhka" jegqma .Kkh lsÍï 
fyda uyd mßudK o;a; úYaf,aIKhka tl /hlska lKavdhï jYfhka ielish yels w;r" laIKsl 
mßYS,l wka;¾l%shdldß;ajhlska f;drj iajhxl%Sh" úêu;a f,i l%shd;aul lsÍug bv i,ihs' lKavdhï 
ieliSu w;ska Y%uh wvq lrk w;r ld¾hlaIu;dj jeä lrk w;r" th ;;H ld,Sk ieliqï fyda 
laIKsl m%;sM, wjYH jk ld¾hhka i|yd iqÿiq fkdúh yel' 
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(i) An Air Traffic Control System  / .=jka hdkd md,l moaO;shla 

This system is critical for managing aircraft movements in real-time. It involves tracking multiple 
planes, coordinating takeoffs and landings, and avoiding collisions. Because the safety of aircraft and 
passengers depends on immediate and precise information, decisions must be made in real-time. This 
system relies on continuous, live data processing rather than handling tasks in batches.  
;;H ld,Skj .=jka hdkd p,khka l<ukdlrKh lsÍu i|yd fuu moaO;sh b;d jeo.;a fõ' thg 
.=jka hdkd lsysmhla ksÍlaIKh lsÍu" .=jka.; lsÍï iy f.dvnEï iïnkaëlrKh lsÍu iy 
.egqï j<lajd .ekSu we;=<;a fõ' .=jka hdkd iy u.Skaf.a wdrlaIdj laIKsl yd ksjerÈ f;dr;=re 
u; r|d mj;sk neúka" ;;H ld,Skj ;SrK .; hq;=h' fuu moaO;sh lKavdhï jYfhka ld¾hhka 
yeisrùug jvd wLKav" iÔù o;a; ieliSu u; r|d mj;S' 
 

(ii) Driving System in a Driverless (Autonomous) Car  
ßheÿre rys; fudag¾ ldrhl mj;sk Odjk moaO;sh 
Autonomous vehicles must continuously analyze data from sensors such as cameras, radar, and lidar 
to navigate roads safely. The car's control systems need to process this data instantaneously to make 
decisions about acceleration, braking, and steering in response to dynamic driving conditions. Real-
time processing is crucial for safety, so batch processing, which involves delays and grouping tasks, 
is not suitable here.  
iajhxl%Sh jdyk wdrlaIs;j ud¾.j, ießieÍug leurd" f¾vd¾ iy ,svd¾ jeks ixfõolj,ska o;a; 
wLKavj úYaf,aIKh l< hq;=h' .;sl ßh meoùfï ;;a;ajhkag m%;spdr jYfhka ;ajrK" ;sßx. 
iy iqlaldku ms<sn| ;SrK .ekSug fudag¾ r:fha md,k moaO;s fuu o;a; laIKslj ieliSug 
wjYH fõ' wdrlaIdj i|yd ;;H ld,Sk ieliqï b;d jeo.;a fõ" tneúka m%udohka iy ldKav.; 
lsÍfï ld¾hhka we;=<;a ldKav ieliSu fuys iqÿiq fkdfõ' 
 

(iii) Intensive Care Unit (ICU) Patient Monitoring and Care System  
oeä ikaldr tall (ICU) frda.Ska ksÍlaIK yd i;aldr moaO;sh 
ICU systems monitor patients' vital signs, such as heart rate, blood pressure, and oxygen levels, on a 
continuous basis. These systems need to provide real-time alerts and updates to healthcare providers 
whenever a patient’s condition changes. Immediate processing is essential to ensure timely medical 
intervention, making real-time processing necessary over batch processing.  
ICU moaO;s u.ska frda.Skaf.a yDo iamkaok fõ.h" reêr mSvkh iy Tlaiscka uÜgu jeks w;HjYH 
frda. ,laIK wLKavj ksÍlaIKh lrhs' fuu moaO;s frda.sfhl=f.a ;;a;ajh fjkia jk iEu úgu 
fi!LH fiajd imhkakka fj; ;;H ld,Sk weÕùï iy hdj;ald,Sk iemhSug wjYH fõ' ldKav 
ieliSug jvd ;;H ld,Sk ieliqï wjYH lrñka ldf,daÑ; ffjoH ueÈy;aùula iy;sl lsÍu 
i|yd laIKsl ieliqï w;HjYH fõ' 

 

(iv) Payroll System fõ;k (payroll) ieliSfï moaO;sh 
Payroll systems are an ideal example of batch processing. They typically collect data on employee 
hours, wages, and deductions throughout a pay period. At the end of the period, the system processes 
all this data in bulk to calculate payroll, generate paychecks, and handle tax deductions. This process 
is done periodically (e.g., weekly or monthly) and does not require real-time processing. It’s efficient 
to handle this data in batches rather than continuously.  
jegqma f.ùï moaO;s ldKav ieliqï i|yd lÈu WodyrKhls' Tjqka idudkHfhka jegqma ld, iSudjla 
mqrdjg fiajl fõ,djka" jegqma iy wvq lsÍï ms<sn| o;a; /ia lrhs' ld,mßÉfþoh wjidkfha§" 
mäm;a .Kkh lsÍu" jegqma fplam;a W;amdokh lsÍu iy nÿ wvq lsÍï yeisrùu i|yd moaO;sh 
fuu ish¨ o;a; f;d. jYfhka ilihs' fuu l%shdj,sh ld,dkqrEmj isÿ lrkq ,efí ^Wod( i;sm;d 
fyda udislj& iy ;;H ld,Sk ieliqï wjYH fkdfõ' fuu o;a; wLKavj fkdj lKavdhï jYfhka 
yeisrùu ld¾hlaIu fõ' 
 

(v) Nuclear Plant Control System kHIaál n,d.dr md,k moaO;sh 
Similar to air traffic control and autonomous driving, nuclear plant control systems monitor and 
manage complex and potentially hazardous operations. They need to process data from numerous 
sensors and controls in real-time to ensure safe operation and respond quickly to any anomalies. This 
real-time requirement is critical for safety and operational integrity, so batch processing is not 
applicable here. 
.=jka .ukd.uk md,kh iy iajhxl%Sh ßh meoùu yd iudkj" kHIaál n,d.dr md,k moaO;s 
ixlS¾K iy wk;=reodhl fufyhqï wëlaIKh iy l<ukdlrKh lrhs' wdrlaIs; l%shdldß;ajh 
iy;sl lsÍug iy ´kEu úIu;djhlg blaukska m%;spdr oelaùug Tjqkag ;;H ld,Sk fndfyda 
ixfõol iy md,k j,ska o;a; ieliSug wjYH fõ' fuu ;;H ld,Sk wjYH;djh wdrlaIdj iy 

fufyhqï wLKav;dj i|yd b;d jeo.;a fõ" tneúka lKavdhï ieliSu fuys wod< fkdfõ' 
 

Given this explanation, the best example of batch processing among the options is  
fuu meyeÈ,s lsÍu wkqj" úl,am w;r lKavdhï ieliSfï fyd|u WodyrKh jkqfha(   

 

4) Payroll System / fõ;k ieliSfï moaO;sh 
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3. There are different storage components which vary in capacity and access speed. 

Odß;djh yd m%fõY fõ.h wkqj fjkiajk úúO wdphk Wmdx. mj;S' 
 

Consider that the shown diagram portrays capacity and 
access speed variation of the storage components L1 
cache, L2 cache, main memory, registers and the hard 
disk. The capacity increases and access speed decreases 
from top to bottom, as shown. 
L1 ksys; u;lh" L2 ksys; u;lh" m%Odk u;lh" 
frðia;r yd oDV äialh hk wdphk Wmdx.hkaf.a 
Odß;dfõ yd m%fõY fõ.fha fjkialï oelafjk rEmh 
i,ld n,kak' tys olajd we;s mßos" by< isg my<g 
Odß;dj jeäjk w;r" m%fõY fõ.h wvq fõ' 

 

Which is correct with respect to A, B,C, D and E above? 

by; rEmfha A, B, C, D yd E i|yd l=ula ksjerÈ jkafka o? 
 

1) A - hard disk, B - registers, C - L2 cache, D - L1 cache, E - main memory 
A - oDV äialh, B - frðia;r, C - L2 ksys; u;lh, D - L1 ksys; u;lh, E - m%Odk u;lh 

 

2) A - L1 cache, B - L2 cache, C - registers, D - hard disk, E - main memory 
A - L1 ksys; u;lh, B - L2 ksys; u;lh, C - frðia;r, D - oDV äialh, E - m%Odk u;lh 

 

3) A - main memory, B - registers, C - hard disk, D - L1 cache, E - L2 cache 
A - m%Odk u;lh, B - frðia;r, C - oDV äialh, D - L1 ksys; u;lh, E - L2 ksys; u;lh 

 

4) A - registers, B – L1 cache, C - L2 cache, D - main memory, E - hard disk 
A - frðia;r, B – L1 ksys; u;lh, C - L2 ksys; u;lh, D - m%Odk u;lh, E - oDV äialh 

 

5) A - registers, B - main memory, C - L2 cache, D - L1 cache, E - hard disk 

A - frðia;r, B - m%Odk u;lh, C - L2 ksys; u;lh, D - L1 ksys; u;lh, E - oDV äialh 
 

Answer : 4 )  

 

Key Points of MCQ 

 

(i) L1 Cache / L1 jdrlh 

L1 cache, or Level 1 cache, is a small, high-speed memory located directly on the CPU chip, serving 

as the primary cache for data and instructions that the processor frequently accesses. It is the fastest 

type of cache memory, designed to minimize latency and improve processing speed by storing critical 

data close to the CPU. Typically, L1 cache is divided into two separate caches: one for instructions 

(L1i) and one for data (L1d), allowing for efficient retrieval and execution of both types of 

information. Each core in a multi-core processor has its own dedicated L1 cache, which is not shared 

with other cores, ensuring quick access to essential data without the delays associated with accessing 

slower memory types like DRAM.  

L1 jdrlh" fyda 1 jk uÜgfï jdrlh hkq ilikh ks;r m%fõY jk o;a; iy Wmfoia i|yd 
m%d:ñl jdrlh f,i l%shd lrk" CPU Ñmh u; iDcqju msysgd we;s l=vd" wêfõ.S u;lhls' th 
CPU fj; iómj ;SrKd;aul o;a; .nvd lsÍu u.ska m%udoh wju lsÍug iy ieliqï fõ.h 
jeä ÈhqKq lsÍug ks¾udKh lr we;s fõ.j;au jdrl u;lh fõ' idudkHfhka" L1 jdrlh fjku 
jdrl follg fnod we;( L1 tlla Wmfoia i|yd iy L1 tlla o;a; i|yd" f;dr;=re j¾. folu 
ld¾hlaIuj ,nd .ekSug iy l%shd;aul lsÍug bv i,ihs' nyq-yr ilikhl iEu yrhlgu 
;ukaf.au lemjQ L1 jdrl we;" th wfkl=;a uOHhka iuÕ fnod fkd.kS" DRAM jeks ukao.dó 
u;l j¾.j,g m%fõY ùu yd iïnkaO m%udohlska f;drj w;HjYH o;a; fj; blauka m%fõYh 
iy;sl lrhs' 
 

 

 

 

 

 

 

A 

B 

C 

D 

E 

Capacity Access 
Speed 
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(ii) L2 Cache / L2 jdrlh 

L2 cache, or Level 2 cache, is a type of memory cache that acts as a secondary storage layer for data 

and instructions, positioned between the CPU's L1 cache and the main memory (RAM). It is typically 

larger than L1 cache, often ranging from 256KB to several megabytes, and is designed to provide a 

balance between speed and capacity, being slower than L1 but significantly faster than RAM. L2 cache 

can be embedded within the CPU chip or located on a separate chip, and in modern processors, it is 

usually dedicated to individual CPU cores, allowing each core to access its own L2 cache 

independently. This structure helps enhance overall system performance by reducing the time the CPU 

takes to retrieve frequently used data  

L2 jdrlh" fyda 2 jk uÜgfï jdrlh hkq CPU ys L1 jdrlh iy m%Odk u;lh RAM w;r 
ia:dk.; lr we;s o;a; iy Wmfoia i|yd oaú;shsl .nvd ia:rhla f,i l%shd lrk u;l jdrl 
j¾.hls' th idudkHfhka L1 jdrlhg jvd úYd, jk w;r" fndfyda úg 256KB isg fu.dnhsÜ 
lsysmhla olajd úysfok w;r" L1 g jvd ukao.dó kuq;a RAM j,g jvd ie,lsh hq;= ;rï 
fõ.j;a jk fõ.h iy Odß;dj w;r iu;=,s;;djhla iemhSug ks¾udKh lr we;' L2 jdrlh 
CPU Ñmh ;=<g ldjeoa§ug fyda fjku Ñmhla u; ia:dk.; l< yels w;r" kùk ilikj," 
th idudkHfhka ;ks CPU uOHhka i|yd lem lr we;s w;r" tla tla yrhg iajdëkj ;ukaf.au 
L2 jdrlhg m%fõY ùug bv i,ihs' fuu jHqyh CPU ks;r Ndú;d lrk o;a; ,nd .ekSug 
.;jk ld,h wvq lsÍfuka iuia; moaO;sfha l%shdldß;ajh jeä ÈhqKq lsÍug WmldÍ fõ. 

 

(iii) Main memory / m%Odk u;lh 

Main memory, commonly referred to as RAM (random access memory), is a crucial component of a 

computer system that temporarily stores data and instructions that the CPU needs for processing. It is 

a volatile memory type, meaning it loses its contents when power is turned off, and it allows for quick 

access to frequently used information, significantly enhancing overall system performance. Main 

memory is typically composed of dynamic RAM (DRAM), which is slower but more cost-effective, 

and static RAM (SRAM), which is faster but more expensive. The capacity of main memory directly 

impacts a computer's ability to run multiple applications simultaneously and manage larger datasets 

efficiently  

m%Odk u;lh" idudkHfhka RAM ^iiïNdù m%fõY u;lh& f,i y÷kajkq ,nk w;r" CPU yg 
ieliSu i|yd wjYH o;a; iy Wmfoia ;djld,slj .nvd lrk mß.Kl moaO;shl ;SrKd;aul 
wx.hls' th kYH u;l j¾.hls" tkï n,h l%shd úrys; jQ úg tys wka;¾.;h ke;s jk w;r" 
th ks;r Ndú;d jk f;dr;=re fj; blauka m%fõY ùug bv i,ihs" iuia; moaO;sfha l%shdldß;ajh 
ie,lsh hq;= f,i jeä lrhs' m%Odk u;lh idudkHfhka iukaú; jkafka .;sl RAM (DRAM) 
j,ska jk w;r th ukao.dó kuq;a jvd ,dNodhS jk w;r iaÓ;sl RAM (SRAM) fõ.j;a kuq;a 
ñ, wêl fõ' m%Odk u;lfha Odß;dj mß.Klhlg tljr fhÿï lsysmhla l%shd;aul lsÍug iy 
úYd, o;a; lÜg, ld¾hlaIuj l<ukdlrKh lsÍug we;s yelshdj flfrys iDcqju n,mdhs' 
 

(iv) Register / f¾csia;rh 

Registers are small, high-speed storage locations within a computer's CPU that temporarily hold data 

and instructions that are actively being processed. They enable the CPU to quickly access and 

manipulate data without the latency associated with accessing main memory (RAM). Registers can 

store various types of information, including instructions, memory addresses, and intermediate data, 

and are essential for performing arithmetic operations and controlling the flow of execution in 

programs. Each register is typically designed to hold a specific amount of data, such as 32 or 64 bits, 

depending on the architecture of the processor. Their speed and proximity to the CPU make them 

critical for efficient computing operations.  

frðia;rh hkq mß.Klfha CPU ;=< il%shj ielfiñka mj;sk o;a; iy Wmfoia ;djld,slj 
r|jd ;nd .kakd l=vd" wêfõ.S .nvd ia:dk fõ' m%Odk u;lhg RAM m%fõY ùu yd iïnkaO 
m%udohlska f;drj o;a; blaukska m%fõY lsÍug iy yeisrùug tAjd CPU il%Sh lrhs' frðiag¾j,g 
Wmfoia" u;l ,smsk iy w;rueÈ o;a; we;=¿ úúO j¾.fha f;dr;=re .nvd l< yels w;r" 
wxl .Ks;uh fufyhqï isÿ lsÍug iy jevigykaj, l%shd;aul ùfï m%jdyh md,kh lsÍug 
w;HjYH fõ' iEu f,aLkhlau idudkHfhka ie,iqï lr we;af;a fm%dfiirfha .Dy ks¾udK Ys,amh 
u; mokïj ìgq 32  fyda 64  jeks ksYaÑ; o;a; m%udKhla r|jd ;nd .ekSugh' tAjdfha fõ.h 
iy CPU fj; we;s ióm;ajh ld¾hlaIu mß.Kl fufyhqï i|yd tAjd ;SrKd;aul lrhs 

 

 

 

-7- RAVINDU BANDARANAYAKE 
 

#ictfromabc 



 

 

 
(v) Hard disk / oDV ;eáh 

A hard disk, or hard drive, is a non-volatile storage device that uses magnetic disks to permanently 

store large amounts of digital data, ranging from hundreds of gigabytes to tens of terabytes, making it 

a crucial component in most computers and other devices. It consists of one or more rigid platters 

coated with magnetic material, where data is stored in concentric tracks and sectors, and accessed by 

read/write heads in a random-access manner as the platters rotate at high speeds, allowing for fast 

retrieval of information, while retaining data even when the power is turned off, housed in a sealed 

metal case to protect the delicate components, providing a cost-effective solution for long-term storage 

compared to other media like optical discs, despite being susceptible to physical damage and 

generating heat and noise during operation.  
oDV ;eáhla fyda oDV ;eáhla hkq kYH fkdjk .nvd Wmdx.hla jk w;r th .s.dnhsÜ ish 
.Kkl isg fgrdnhsÜ oi .Kka olajd úYd, ixLHd o;a; m%udKhla iaÓrj .nvd lsÍug pqïnl 
;eá Ndú;d lrk w;r th fndfyda mß.Kl iy wfkl=;a Wmdx.j, ;SrKd;aul wx.hla njg 
m;a lrhs' th pqïnl øjH j,ska wdf,am lrk ,o oDv ;eá tllska fyda jeä .Kklska iukaú; 
jk w;r" o;a; ixflakaøsl mS,s iy wxYj, .nvd lr we;s w;r" ma,egr wêl fõ.fhka N%uKh 
jk úg wyUq f,i m%fõY jk wdldrfhka lshùu$,sÅ; YS¾I u.ska m%fõY ùu" f;dr;=re fõ.fhka 
,nd .ekSug bv i,ihs' " n,h wl%sh jQ úg mjd o;a; r|jd ;nd .ksñka" ishqï ixrpl wdrlaId 
lsÍu i|yd uqød ;enQ f,day fmÜáhl ;nd" fN!;sl ydksj,g f.dÿre úh yels jqjo" oDYH ;eá 
jeks wfkl=;a udOHj,g idfmalaIj È.= ld,Sk .nvd lsÍu i|yd ,dNodhS úi÷ula imhhs' fufyhqu 
w;r;=r ;dmh yd Yíoh W;amdokh lsÍu 
 

• Capacity / Odß;dj 

This refers to the amount of data that each storage component can hold. Generally, larger storage 

components can store more data.  
fuh tla tla .nvd ixrpl ;nd .; yels o;a; m%udKhg fhduq fõ' idudkHfhka" úYd, .nvd 
ixrpl j,g jeä o;a; .nvd l< yel 

 

• Access Speed / m%fõY fõ.h 

This indicates how quickly data can be read from or written to the storage component. Faster access 

speeds mean that the CPU can retrieve and process data more quickly.  
.nvd ixrplfhka o;a; fldmuK blaukska lshúh yels fyda ,súh yelso hkak fuhska fmkakqï 
lrhs' fõ.j;a m%fõY fõ.hla hkq CPU yg o;a; blaukska ,nd .ekSug iy ieliSug yels 
njhs' 

 

Top (A): Fastest access speed and smallest capacity  

fõ.j;au m%fõY fõ.h iy l=vdu Odß;dj (Registers) 

 

Middle (B): Moderate speed and capacity  
uOHia: fõ.h iy Odß;dj (L1 cache)  

 

Middle (C): Moderate speed but larger than B  

uOHia: fõ.h kuq;a B g jvd úYd,  (L2 Cache) 

 

Middle (D): Fast but smaller than C (RAM)  

fõ.j;a kuq;a C RAM g jvd l=vd 
   

Bottom (E): Slowest access speed and largest capacity  

wvqu m%fõY fõ.h iy úYd,;u Odß;dj  (Hard Disk) 

 

According to this explanation answer should 4.  

fuu meyeÈ,s lsÍu wkqj ms<s;=re wxl 4 ksjerÈ fõ 
 
 
 
 
 
 
 
 

A 

B 

C 

D 

E 

Capacity Access 
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4. Consider the following paragraph: 

my; fþoh i,lkak' 
 

To run a program, the program code is copied from .......A......... into .......B......... The Central 
Processing Unit’s (CPU’s) program counter register is set to the memory location where the first 
instruction of the program has been saved and execution of the program starts. The .....C...... 
implements the fetch-decode-execute cycle. 
l%uf,aLhla Odjkh lsÍug" l%uf,aL fla;h .......A........ isg .......B........ fj; msgm;a lrkq ,efí' uOH 
ieliqï tallfhys we;s jevigyka .Kl (program counter) frðia;rh l%uf,aLfha m<uq WmfoaYh 
u;lfhys (memory) r|jd we;s ia:dkh olajk w;r" l%uf,aLh l%shd;aul ùu werfò' .......C........ 
u.ska wdyrK–úfla;k–l%shdlrjqï (fetch–decode–execute) pl%h l%shd;aul flf¾' 
 

Which of the following is the correct combination for A, B and C? 
by; A, B yd C i|yd .e<fmk ixfhdackh my; l=ula o? 

 

1) A - CPU, B- primary memory, C - secondary storage 
A - uOH ieliqï tallfha, B- m%d:ñl u;lh, C - oaú;Shsl wdphkh 

 

2) A - CPU, B - secondary storage, C - primary memory 
A - uOH ieliqï tallfha, B - oaú;Shsl wdphkh, C - m%d:ñl u;lh 

 

3) A - primary memory, B - secondary storage, C - CPU 
A - m%d:ñl u;lfha, B - oaú;Shsl wdphkh, C - uOH ieliqï tallh 

 

4) A - secondary storage, B - CPU, C - primary memory 
A - oaú;Shsl wdphkfha, B - uOH ieliqï tallh, C - m%d:ñl u;lh 

 

5) A - secondary storage, B - primary memory, C - CPU 
A - oaú;Shsl wdphkfha, B - m%d:ñl u;lh, C - uOH ieliqï tallh 

 
Answer : 5 )  
 
Key Points of MCQ 
 
(i) Program / l%uf,aLkh 

A program is a set of instructions written in a programming language that a computer can execute. 
These instructions are designed to perform a specific task or set of tasks, ranging from simple 
calculations to complex data processing. When a program is run, the computer's processor reads and 
executes these instructions sequentially or as directed by control flow commands.  
l%uf,aLkhla hkq mß.Klhlg l%shd;aul l< yels l%uf,aLk NdIdjlska ,shd we;s Wmfoia ud,djls' 
fuu Wmfoia ks¾udKh lr we;af;a ir, .Kkh lsÍï isg ixlS¾K o;a; ieliSu olajd ksYaÑ; 
ld¾hhla fyda ld¾hhka iuQyhla bgq lsÍug h' jevigykla l%shd;aul jk úg" mß.Klfha 
ilikh fuu Wmfoia wkql%ñlj fyda md,k m%jdy úOdk u.ska Wmfoia ,nd § lshjd l%shd;aul 
lrhs' 
 

(ii) CPU 
The Central Processing Unit (CPU) is the primary component of a computer that performs most of the 
processing tasks. It executes instructions from programs by performing basic arithmetic, logic, control, 
and input/output operations. The CPU acts as the brain of the computer, interpreting and carrying out 
instructions to ensure the smooth operation of programs and tasks.  
uOHu ieliqï tAllh ^CPU& hkq fndfyda ieliqï ld¾hhka bgq lrk mß.Klhl uQ,sl wx.hhs' 
th uQ,sl wxl .Ks;h" ;¾lkh" md,kh iy wdodk$m%;sodk fufyhqï isÿ lrñka jevigyka j,ska 
Wmfoia l%shd;aul lrhs' CPU mß.Klfha fud<h f,i l%shd lrhs" jevigyka iy ld¾hhka iqugj 
l%shd;aul ùu iy;sl lsÍu i|yd Wmfoia w¾: ksrEmKh lrhs' 

 
(iii) Program Counter /  

The Program Counter (PC) is a special register in the CPU that keeps track of the address of the next 
instruction to be executed. As instructions are processed, the PC is updated to point to the address of 
the following instruction. This ensures that the CPU can continue executing a program in the correct 
sequence, moving from one instruction to the next.  
jevigyka .Klh PC hkq CPU ys we;s úfYaI f,aLkhla jk w;r th l%shd;aul l< hq;= B<Õ 
Wmfoia j, ,smskh ksÍlaIKh lrhs' Wmfoia l%shdjg kxjk úg" my; Wmfoia j, ,smskh fj; 
fhduq lsÍug mß.Klh hdj;ald,Sk fõ' fuu.ska CPU yg ksjerÈ wkqms<sfj,ska jevigykla 
l%shd;aul lsÍu È.gu lrf.k hdug yels nj iy;sl lrhs' 
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(iv) Memory Location / u;l ia:dk 

A memory location refers to a specific address in the computer's memory where data or instructions 

are stored. Each location has a unique address, allowing the CPU to access and retrieve the necessary 

information. Memory locations are used to store program code, variables, and intermediate results, 

which the CPU uses during the execution of a program.  
u;l ia:dkhla hkq o;a; fyda Wmfoia .nvd lr we;s mß.Klfha u;lfha we;s ksYaÑ; ,smskhls' 
iEu ia:dkhlgu wkkH ,smskhla we;" CPU fj; m%fõY ùug iy wjYH f;dr;=re ,nd .ekSug 
bv i,ihs' jevigykla l%shd;aul lsÍfï§ CPU Ndú;d lrk l%uf,aL fla;h" úp,Hhka iy 
w;rueÈ m%;sM, .nvd lsÍug u;l ia:dk Ndú;d lrhs' 
 

(v) Primary Storage / m%d:ñl wdphkh 

Primary storage, also known as main memory or RAM (Random Access Memory), is the computer's 

immediate, high-speed memory used to temporarily store data and instructions that are actively being 

used or processed by the CPU. Unlike secondary storage (like hard drives or SSDs), which retains 

data long-term, primary storage is volatile, meaning it loses its contents when the computer is turned 

off. It plays a crucial role in providing quick access to data and instructions, allowing for faster 

execution of programs and efficient multitasking.  
m%d:ñl wdphkh" m%Odk u;lh fyda ^RAM& iiïNdù m%fõY u;lh& f,io ye¢kafõ" CPU úiska 
il%shj Ndú;d lrk fyda ilik ,o o;a; iy Wmfoia ;djld,slj .nvd lsÍug Ndú;d lrk 
mß.Klfha laIKsl" wêfõ.S u;lh fõ' oaú;Shsl .nvdj ^oDV ;eá fyda SSD jeks& fuka fkdj" 
o;a; È.= ld,Skj r|jd ;nd .kS" m%d:ñl wdphkh kYH fõ" tkï mß.Klh l%shd úrys; jQ úg 
tys wka;¾.;h ke;s fõ' th o;a; iy Wmfoia i|yd blauka m%fõYhla ,nd §fï§ ;SrKd;aul 
ld¾hNdrhla bgq lrhs" jevigyka fõ.fhka l%shd;aul lsÍug iy ld¾hlaIu nyqld¾h lsÍug bv 
i,ihs' 
 

(vi) Secondary Storage / oaú;shsl wdphkh 
Secondary storage refers to non-volatile storage media used to save data and programs on a long-term 

basis. Unlike primary storage (RAM), secondary storage retains its contents even when the computer 

is powered off. Examples include hard drives (HDDs), solid-state drives (SSDs), optical discs (like 

CDs and DVDs), and external storage devices (like USB flash drives). Secondary storage is typically 

used for storing operating systems, applications, files, and other data that are not actively being 

processed but need to be preserved and accessed over time.  
oaú;Shsl wdphkh hkq È.= ld,Sk mokula u; o;a; iy jevigyka iq/lSug Ndú;d lrk kYH 
fkdjk .nvd udOH fõ' m%d:ñl wdphkh RAM fuka fkdj" mß.Klh l%shd úrys; jQ úg mjd 
oaú;shsl wdphkh tys wka;¾.;h r|jd ;nd .kS' WodyrK f,i oDV ;eá (HDDs) ,solid-state 

drives (SSDs) oDYH ;eá (CD) iy ^DVD jeks& iy ndysr .nvd Wmdx. ^USB& *a,EIa v%hsõ jeks& 
we;=<;a fõ' oaú;Shsl wdphkh idudkHfhka fufyhqï moaO;s" fhÿï" f.dkq iy fjk;a o;a; .nvd 
lsÍu i|yd Ndú;d lrkq ,nk w;r tAjd il%shj ielfikafka ke;s kuq;a ld,h;a iuÕ ixrlaIKh 
lr m%fõY úh hq;=h' 
 

(vii) Fetch execution cycle / bIag fijqï pl%h 

The fetch-execute cycle, also known as the fetch-decode-execute cycle, is the fundamental process 

through which a CPU executes instructions from a program. It consists of three main steps: fetch, 

where the CPU retrieves the next instruction from primary memory (RAM) based on the address in 

the program counter; decode, where the CPU interprets the fetched instruction to determine what 

action is needed; and execute, where the CPU performs the specified operation, such as arithmetic 

calculations or data movement. After execution, the cycle repeats with the program counter being 

updated to point to the next instruction, ensuring continuous processing of the program's code.  

bIag fijqï pl%h " fetch-decode-execute pl%h f,io ye¢kafõ" th CPU uÕska jevigyklska 
Wmfoia l%shd;aul lrk uQ,sl l%shdj,shhs' th m%Odk mshjr ;=klska iukaú; fõ( fetch" tys§ 
CPU úiska l%uf,aL ljqkagrfha ,smskh u; mokïj m%d:ñl u;lfhka RAM B<Õ Wmfoia ,nd 
.kS úfla;kh lrkak" tys§ CPU úiska wjYH l%shdj ;SrKh lsÍu i|yd ,nd.;a Wmfoia 
w¾:l:kh lrhs iy l%shd;aul lrkak" tys§ CPU úiska wxl .Ks; .Kkh lsÍï fyda o;a; 
p,kh jeks ksYaÑ; fufyhqu isÿ lrhs' l%shd;aul lsÍfuka miqj" l%uf,aLfha fla;h wLKavj 
ieliSu iy;sl lrñka" B<Õ Wmfoia fj; fhduq lsÍug jevigyka ljqkagrh hdj;ald,Sk lsÍu;a 
iuÕ pl%h mqkrdj¾;kh fõ' 
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Let’s consider each statement.  
m%ldY tlska tl i,ld n,uq' 
 
statement / m%ldY A 
The source of the program code before it is loaded for execution is secondary storage. This is where the 
program is stored long-term.  
l%shd;aul lsÍu i|yd mQrKh ùug fmr jevigyka fla;fha uQ,dY%h oaú;shsl wdphkhhs' jevigyk 
È.= ld,Skj .nvd lr we;af;a fuys§h' 
 
statement / m%ldY B 
The destination for the program code to be loaded and executed is primary memory. This is where the 
program code is temporarily held for quick access by the CPU.  
jevigyka fla;h megùug iy l%shd;aul lsÍug .ukdka;h m%d:ñl u;lh fõ' CPU uÕska blauka 
m%fõYh i|yd l%uf,aL fla;h ;djld,slj r|jd ;nd we;af;a fuys§h' 
 
statement / m%ldY C 
The component that performs the fetch-decode-execute cycle is the CPU, which carries out the instructions 
of the program by executing this cycle.  
bIag fijqï pl%h isÿ lrk ixrplh CPU fõ" fuu pl%h l%shd;aul lsÍfuka jevigyfka Wmfoia 
l%shd;aul lrhs' 
 
Thus, the correct combination for A, B, and C is  
fï wkqj" A B iy C i|yd ksjerÈ ixfhdackh jkafka( 
 
A - secondary storage, B - primary memory, C - CPU  
A - oaú;shsl .nvdj" B - m%d:ñl u;lh" C - CPU  
 
So, the correct option is (5).  
tneúka" ksjerÈ úl,amh ^5& fõ' 

 
5. What is the correct result of bit-wise XOR operation between the two binary numbers 010111002  and 

111110012 ? 
010111002  iy 111110012 hk oaùuh ixLHd fol w;r ìgq wkqidß; XOR fufyhqfï ksjerÈ m%;sM,h 
l=ula o? 

 
 
 

Answer : 4 ) 
 
Bitwise XOR 
 

The bitwise XOR operator is a binary operator in programming that performs a logical XOR operation on 
each pair of corresponding bits in two binary numbers. The result of the bitwise XOR operation is a new 
binary number where each bit is 1 if the corresponding bits of the operands are different, and 0 if they are 
the same. ìgq wkqidß; XOR fufyhqu hkq oaúuh ixLHd follska wkqrEm ìgq hq.,hka u; ;d¾lsl 
XOR fufyhqula isÿ lrk l%uf,aLkfha oaúuh fufyhquls' ìgq wkqidß; XOR fufyhqfï m%;sM,h 
kj oaúuh ixLHdjla jk w;r tys§ tla tla wkqrEm ìgq fjkia kï m%;sodk ìgqj 1 jk w;r tAjd 
iudk kï 0 fõ' 
 
In Python this is represented by the ^ symbol. 
mhs;ka ys§ fuh ^ ixfla;fhka ksrEmKh lrhs' 
 
The truth table for the bitwise XOR operation is shown below. 
ìgq wkqidß; XOR fufyhqu i|yd i;H;d j.=j my; oelafõ' 
 
 
 
 
 
 
 
 

 

          

1) 00000010 2) 01011000 3) 01011010 4) 10100101 5) 11111101 

 

X Y X XOR Y 

0 0 0 

0 1 1 

1 0 1 

1 1 0 
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Accordingly, the answer can be obtained in the following way. 
tA wkqj ms<s;=r my; wdldrhg ,nd.; yelsh' 
 
 
 
 
 
 
Let's apply this calculation to other bitwise operations as well. 
fuu .Kkh lsÍu wfkla ìgq wkqidß; fufyhqï j,go fhdod n,uq' 
 
Bitwise AND 
 

The bitwise AND operator is a binary operator in programming that performs a logical AND operation on 
each pair of corresponding bits in two binary numbers. The result of the bitwise AND operation is a new 
binary number where each bit is 1 if the corresponding bits of both operands are 1, otherwise it is 0. 
ìgq wkqidß; AND fufyhqu hkq l%uf,aLkfha§ Ndú;d jk oaúuh fufyhqula jk w;r oaúuh ixLHd 
foflys wkqrEm ìgq hq.,hka u; AND ;d¾lsl fufyhqula isÿ lrhs' ìgq wkqidß; AND fufyhqfï 
m%;sM,h kj oaúuh ixLHdjla jk w;r tys§ ìgq hq.,hka foflysu wkqrEm ìgq folu 1 kï m%;sodk 
ìgqj 1 fõ" tfia fkdue;s kï th 0 fõ' 
 
In Python this is represented by the & symbol. 
mhs;ka ys§ fuh & ixfla;fhka ksrEmKh lrhs' 
 
The truth table for the bitwise AND operation is shown below. 
ìgq wkqidß; AND fufyhqu i|yd i;H;d j.=j my; oelafõ' 
 
 
 
 
 
 
 
 
 

Accordingly, the answer can be obtained in the following way. 
tA wkqj ms<s;=r my; wdldrhg ,nd.; yelsh' 
 

 
 
 
 

 
Bitwise OR 
 

The bitwise OR operator is a binary operator in programming that performs a logical OR operation on 
each pair of corresponding bits in two binary numbers. The result of the bitwise OR operation is a new 
binary number where each bit is 1 if corresponding bit of either or both operands is 1, otherwise it is 0. 
ìgq wkqidß; OR fufyhqu hkq oaúuh ixLHd follska wkqrEm ìgq hq.,hka u; ;d¾lsl OR 
fufyhqula isÿ lrk l%uf,aLkfha oaúuh fufyhquls' ìgq wkqidß; OR fufyhqfï m%;sM,h kj oaúuh 
ixLHdjla jk w;r tys§ wkqrEm tla ìgqjla 1 kï fyda ìgq folu 1 fõ kï fyda m%;sodk ìgqj 1 
fõ" tfia fkdue;s kï th 0 fõ' 
 
In Python this is represented by the | symbol. 
mhs;ka ys§ fuh | ixfla;fhka ksrEmKh lrhs' 
 
The truth table for the bitwise OR operation is shown below. 
ìgq wkqidß; OR fufyhqu i|yd i;H;d j.=j my; oelafõ' 
 
 
 
 
 
 
 
 

X Y X AND Y 

0 0 0 

0 1 0 

1 0 0 

1 1 1 

 

   0 1 0 1 1 1 0 02 

              1 1 1 1 1 0 0 12 

   0 1 0 1 1 0 0 02 

X Y X OR Y 

0 0 0 

0 1 1 

1 0 1 

1 1 1 

 

   0 1 0 1 1 1 0 02 

              1 1 1 1 1 0 0 12 

   1 0 1 0 0 1 0 12 
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Accordingly, the answer can be obtained in the following way. 
tA wkqj ms<s;=r my; wdldrhg ,nd.; yelsh' 
 

 
 
 
 
 
 
Bitwise NOT 
 

The bitwise NOT operator is a unary operator in programming that performs a logical NOT operation on 
each bit in a binary number. The result of the bitwise NOT operation is a new binary number where each 
bit is flipped. a 0 becomes a 1, and a 1 becomes a 0. 
ìgq wkqidß; NOT fufyhqu hkq l%uf,aLkfha§ tAlSh fufyhqula jk w;r th oaúuh ixLHdjl iEu 
ìgqjlau ;d¾lsl NOT fufyhqula isÿ lrhs' ìgq wkqidß; NOT fufyhqfï m%;sM,h jkafka tla tla 
ìgq fmr<k ,o kj oaúuh wxlhls' fuys§ 0" 1 njg m;a jk w;r 1" 0 njg m;a fõ' 
 
In Python this is represented by the ~ symbol. 
mhs;ka ys§ fuh ~ ixfla;fhka ksrEmKh lrhs' 
 
The truth table for the bitwise NOT operation is shown below. 
ìgq wkqidß; NOT fufyhqu i|yd i;H;d j.=j my; oelafõ' 
 
 
 
 
 
 
Accordingly, the answer can be obtained in the following way. 
tA wkqj ms<s;=r my; wdldrhg ,nd.; yelsh' 
 
0 1 0 1 1 1 0 02 → 1 0 1 0 0 0 1 12 
1 1 1 1 1 0 0 12 → 0 0 0 0 0 1 1 02 
 
So, the correct answer number here is 4. 
tuksid, fuys ksjerÈ ms<s;=re wxlh 4 fõ. 

 
6. What is the correct 2’s complement binary representation of decimal - 3210 using 8-bits? 

ìgq 8 Ndú;fhka oYuh -3210 ys ksjerÈ 2 ys wkqmQrl oaùuh ksfhdackh l=ula o? 
  
 

 
Answer : 4 ) 

 

This decimal number must be converted to binary before being converted to complementary 

representation. 
wkqmQrl ksrEmKhkag m;a lsÍug fmr fuu oYuh ixLHdj oaúuh njg m;a lr.; hq;=h' 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

          

1) 00100000 2) 10100000 3) 11011111 4) 11100000 5) 11100001 

 

   0 1 0 1 1 1 0 02 

              1 1 1 1 1 0 0 12 

   1 1 1 1 1 1 0 12 

X NOT X 

0 1 

1 0 

 

3210 

27 26 25 24 23 22 21 20 

128 64 32 16 8 4 2 1 

0 0 1 0 0 0 0 0 

001000002 
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• 1’s complement / tflys wkqmQrlh 

1's complement is a negative binary number representation technique used primarily in computing. 
1 ys wkqmQrlh hkq uQ,sl jYfhka mß.Kkfha§ Ndú;d jk RK oaúuh ixLHd ksfhdack l%uhls' 
 
1's complement of a negative binary number is obtained by inverting (flipping) all the bits in the binary 
representation of the number. In other words, all 0s are changed to 1s and all 1s are changed to 0s. 
RK oaúuh ixLHdjl 1 ys wkqmQrlh ,nd .kafka ixLHdfõ oaúuh ksrEmKfha we;s ish¨u ìgq 
m%;sf,dau lsÍu (fmr<Su) u.sks' fjk;a jpk j,ska lsjfyd;a" ish¨u 0" 1 f,i;a" ish¨ 1" 0 f,i;a 
fjkia fõ' 
 
001000002 → 110111112 

 

• 2’s complement / foflys wkqmQrlh 
2's complement is a way to represent signed integers in binary, where the most significant bit (MSB) 
represents the sign of the number. It is the most commonly used representation for signed integers in 
modern computers and digital systems. 
2 ys wkqmQrlh hkq oaúuh ;=< ,l=Kq iys; ksÅ, ksrEmkh lsÍfï l%uhls" tys§ jeäu fjfiis 
ìgqj (MSB) ixLHdfõ ,l=K ksfhdackh lrhs' th kùk mß.Kl iy wxls; moaO;sj, ,l=Kq 
iys; mQ¾K ixLHd i|yd nyq,j Ndú;d jk ksrEmKh fõ' 
 
Finding the 2's complement can be done by adding 1 to the one's complement obtained. 
2 ys wkqmQrlh fiùfï§ ,nd.;a tflys wkqmQrlhg 1 la tl;= lsÍu u.ska isÿl< yelsh' 
 
 
 
 
 

 
 

• Signed magnitude method / ,l=Kqj;a ixLHd ksrEmKh 
The signed magnitude method is a way to represent signed integers in binary, where the most 
significant bit (MSB) is used to indicate the sign of the number. The remaining bits represent the 
magnitude of the number. 
,l=Kqj;a ixLHd ksrEmK l%uh hkq oaúuh ;=< ,l=Kqj;a ksÅ, ksrEmKh lsÍfï l%uhls" tys§ 
ixLHdfõ ,l=K oelaùug jeäu fjfiis ìgqj (MSB) Ndú;d fõ' b;sß ìgq ixLHdfõ úYd,;ajh 
ksfhdackh lrhs' 
 
The MSB is used to indicate whether the number is positive (0) or negative (1). 
ixLHdj Ok (0) o iDK (1) o hkak oelaùug MSB Ndú;d fõ' 
 
+3210 → 001000002 
-3210 → 101000002 

 

• Unsigned magnitude representation / ,l=Kq rys; ixLHd ksrEmKh 
The unsigned magnitude representation is a way to represent non-negative integers in binary. In this 
method, the binary digits (bits) are used solely to represent the magnitude or value of the number, 
without any sign information. 
,l=Kq rys; ixLHd ksrEmKh hkq oaúuh ;=< iDK fkdjk mQ¾K ixLHd ksfhdackh lrk wdldrhls' 
fuu l%ufha§" oaúuh b,lalï ^ìgq& Ndú;d lrkqfha lsisÿ ,l=Kq f;dr;=rla fkdue;sj" ixLHdfõ 
úYd,;ajh fyda w.h ksrEmKh lsÍug muKs' 
 
+3210 → 001000002 
 
So, the correct answer number here is 4. 
tuksid, fuys ksjerÈ ms<s;=re wxlh 4 fõ. 

 
 
 
 

 

 

   1 1 0 1 1 1 1 12 

+                           12 

   1 1 1 0 0 0 0 02 
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7. What is the correct decimal equivalent of hexadecimal 88.816? 

IâoYuh 88.816 g ;=,H jk ksjerÈ oYuh ixLHdj l=ula o? 
 

 
 

Answer : 4 ) 

 

Here we will consider how to convert a hexadecimal number to different bases. 
fuys§ IâoYuh ixLHdjla úúO mdoj,g mßj¾;kh lrk wdldrh i,ld n,uq' 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

So, the correct answer number here is 4. 

tuksid, fuys ksjerÈ ms<s;=re wxlh 4 fõ. 
 

 
8. A particular command can be used to output the values of every byte in a file in decimal format. 

Assume a file contains the following text: 
f.dkqjl weks iEu nhsghlu w.h oYuh wdldrfhka oelaùug hï úOdkhla Ndú; l< yel' tla;rd 
f.dkqjla myk mdGfhka iukaú; hehs is;kak' 

 

Love trees! 
 

Referring the two Notes (i) and (ii) given below, select the correct output that will result when the 
said command is run on that file, 
my; olajd we;s igyka (i) iy (ii) i,ld n,ñka" tlS úOdkh by; f.dkqj u; l%shd;aul l< úg 
,ndfok ksjerÈ m%;sodkh f;darkak' 

 
1) 76    111 118  101  32  116  114  101  101  115  10 
2) 76    111 118  101  116  114  101  101  115  33  10 
3) 76    111 118  101  32  116  114  101  101  115  33 10 
4) 108   111 118  101  116  114  101  101  115  33  10 
5) 108   111 118  101  32  116  114  101  101  115  33 10 

 

          

1) 88.510 2) 88.810 3) 129.510 4) 136.510 5) 136.810 
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Converting hexadecimal to decimal. 
IâoYuh" oYuhg mßj¾;kh lsÍu' 

88.816 

8 8 .8 

161 160 16-1 

16 1 1/16 = 0.0625 

16 x 8 1 x 8 0.0625 x 8 

128+8+0.5 

136.510 

 

Converting hexadecimal to binary. 
IâoYuh" oaúuhg mßj¾;kh lsÍu' 

88.816 

8 8 .8 

1000 1000 .1000 

10001000.10002 

10001000.12 

 

Converting hexadecimal to octal. 
IâoYuh" wIaguhg mßj¾;kh lsÍu' 

88.816 

1000 1000 .1000 

10001000.12 

010 001 000 .100 

2 1 0 .4 

210.48 

 



 

 

 
Notes : 

 
(i) Some selected rows from the ASCII table are given below: 

ASCII j.=fõ f;dard.;a fma<s lsysmhla my; oelafõ' 
 

 

Decimal Character 

 10 (LINE FEED) 

32 (SPACE) 

33 ! 

76 L 

101 e 

 
(ii) The file ends with a LINEFEED character. 

f.dkqj LINEFEED wkq,laIKfhka wjika fõ' 
 

Answer : 3 ) 

 

According to the above instructions, commands should be given in the following manner to display text. 
by; Wmfoia j,g wkqj tu mdGh ksrEmKh i|yd my; wdldrhg úOdk ,ndÈh hq;=h' 
 

L o v e (Space) t r e e s ! (Linefeed) 

 

The answer can be obtained by selecting and writing the relevant ASCII code from the table to match the 

text given here. 

fuys§ ,nd§ we;s mdGhg .e<fmk f,i wod< ASCII fla;h j.=fjka f;dard ,sùfuka ms<s;=r ,nd.; 
yelsh' 
 

L  → 76 

o  → 111 

v  → 118 

e  → 101 

Space  → 32 

t  → 116 

r  → 114 

e  → 101 

e  → 101 

s  → 115 

!  → 33 

Linefeed → 10 

 

Writing all these numbers together gives the answer. 
fuu ixLHd ish,a, tlg ,shQúg ms<s;=r ,efí' 
 

76 111 118 101 32 116 114 101 101 115 33 10 

 

So, the correct answer number here is 3. 

tuksid, fuys ksjerÈ ms<s;=re wxlh 3 fõ. 
 
 
 
 
 
 
 
 
 
 

Decimal Character 

108 l 

111 o 

114 r 

115 s 

116 t 

118 v 
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9. Consider the following Karnaugh map and the logic circuit implemented based on it where A, B and 

C are the inputs and Z is the output: § we;s ldfkda is;shu iy ta u; mokïj f.dvkÕd we;s ;¾lk 
mßm:h i,lkak' ty s A,B yd C wdodk jk w;r Z m%;sodkh fõ. 
 

 

 
 

(a) Karnaugh map   (b) Logic circuit based on Karnaugh map 
   ldfkda is;shu       ldfkda is;shu u; mokï jQ ;¾lk mßm:h 

 
For the logic circuit to correctly implement the logic function represented in the Karnaugh map, what 

should be the values of e, f, g, h? 

ldfkda is;shfuka ksfhdackh jk ;¾lk ld¾hh" ;¾lk mßm:fha ksjerÈj l%shd;aul ùug e, f, g yd 
h ys w.hhka l=ula úh hq;= o? 

 
1)  e=0, f=0, g=1, h=1  2)  e=0, f=1, g=1, h=1  3)  e=1, f=0, g=1, h=1   

4)  e=1, f=1, g=0, h=0  5)  e=1, f=1, g=0, h=1 

 
Answer : 2 ) 
 

Here first the truth table related to this logic circuit should be obtained. 
fuys§ m<uqj fuu ;d¾lsl mßm:hg wod< i;H;d j.=j ,nd.; hq;=h' 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Now the Karnaugh map corresponding to this truth table can be drawn as follows. 
oeka fuu i;H;d j.=jg wkqrEm jk ldfkda is;shu my; mßÈ we| oelaúh yelsh' 
 

 

 
 

 

 

 

Accordingly the values for e, f, g and h should be as follows. 

tA wkqj e, f, g iy h i|yd w.hka my; mßÈ úh hq;=h' 
 

A B C A.B Z = A.B+C 

0 0 0 0 0 

0 0 1 0 1 

0 1 0 0 0 

0 1 1 0 1 

1 0 0 0 0 

1 0 1 0 1 

1 1 0 1 1 

1 1 1 1 1 
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e = 0  f = 1  g = 1  h = 1 

 

So, the correct answer number here is 2. 

tuksid, fuys ksjerÈ ms<s;=re wxlh 2 fõ. 

 
10. Amara logs into a single-processor computer and starts a program to- work on his presentation. He 

opens up a web browser too to get some information as well.  
wur" ;ks ilikhla (single-processor) iys; mß.Klhlg mqrk ù (login), Tyqf.a iu¾mKfha 
(presentation) jev lghq;= lsÍu i|yd l%uf,aLhla wrUhs' Bg wu;rj" f;dr;=re ,nd.kSu i|yd 
Tyq fjí w;ßlaiqjla o újD; lrhs. 
 

Consider the following process state transition diagram with respect to the process corresponding to 

Amara’s presentation program. 

wurf.a iu¾mK l%uf,aLhg wod< l%shdhkfha (process) wjia:d ixl%dka;s rEmigyk my; oelafõ' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Consider some reasons for above state transitions: 
by; wjia:d ixl%dka;s i|yd fya;= lsysmhla my; oelafõ' 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Which of the following gives a correct combination of reasons for transitions A to D? 
by; A isg D f;la ixl%dka;s i|yd my; l=uk fya;= tl;=j .e,fma o? 

 
1) A - 1, B - 2, C - 3, D - 4  2) A - 2, B - 3, C - 4, D – 1 3) A - 3, B - 4, C - 1, D - 2  

4) A - 4, B - 1, C - 2, D – 3 5) A - 4, B - 1, C - 3, D - 2 

 
Answer : 2 ) 
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Running 

New Terminated 

Admitted Exit 

Ready 

A 

B 

Blocked 

C D 

Reason Description 

1 
Amara saving his presentation on the hard disk 
wur ;u iu¾mKh oDV äialfha iq/lSu 

2 
Operating system scheduling the presentation process to run on the processor 
fufyhqï moaO;sh u.ska iu¾mK l%shdhkh uOH ieliqï tallfha Odjkh lsÍug kshulrKh 
lsÍu 

3 

Operating system suspending the presentation process to let the web browser process 
to run on the processor. 
fufyhqï moaO;sh u.ska fjí w;ßlaiq l%shdhkh uOH ieliqï tallfha Odjkh ùug bv 
,nd§u i|yd iu¾mK l%shdhkh w;a isgqùu 

4 
The finishing of saving the presentation on the hard disk 
iu¾mKh oDV äialfha iq/lSu ksuùu 

 



 

 

 
• Single Processor Computer / ;ks ilik mß.Klh 

A single-processor computer is a type of computer system that uses a single central processing unit 

(CPU) to execute instructions and perform tasks. In this system, the CPU is responsible for handling 

all computational activities, including arithmetic operations, logical decisions, input/output 

operations, and control functions. 
;ks ilik mß.Klhla hkq Wmfoia l%shd;aul lsÍug iy ld¾hhka bgq lsÍug ;ks uOHu ieliqï 
tAllhla (CPU) Ndú;d lrk mß.Kl moaO;shls' fuu moaO;sh ;=<" .Ks;uh fufyhqï" ;d¾lsl 
;SrK" wdodk$m%;sodk fufyhqï iy md,k ld¾hhka we;=¿j ish¨u mß.Kl l%shdldrlï yeisrùu 
i|yd CPU j.lSu orhs' 
 

Single-processor computers are often found in everyday devices like personal computers, laptops, and 
embedded systems where the computational requirements are moderate. 
mß.Kl wjYH;d uOHia: jk mqoa.,sl mß.Kl" ,emafgdma iy ldjeoa¥ moaO;s jeks tÈfkod 
Wmdx.j, ;ks ilik mß.Kl fndfyda úg olakg ,efí' 
 
In contrast, systems requiring more processing power, such as servers or high-performance computing 
environments, often use multiprocessor or multi-core systems. 
Bg fjkiaj" fiajdodhl fyda by< ld¾h idOkhla iys; mß.Kl mßirhka jeks jeä ieliqï 
n,hla wjYH jk moaO;s fndfyda úg nyq ilik fyda nyq yr moaO;s Ndú;d lrhs' 

 
• process state transition diagram / l%shdhk ;;a;j rEm igyk 

A process state transition diagram is a visual representation used in operating systems to show the 
different states that a process can occupy during its lifecycle and how it transitions between these 
states. Understanding this diagram is crucial for grasping how operating systems manage processes, 
allocate CPU time, and handle multitasking. 
l%shdj,s ;;aj ixl%dka;s rEm igykla hkq l%shdj,shlg tys Ôjk pl%h ;=< mej;sh yels úúO 
;;ajhka iy th fuu ;;ajhka w;r ixl%uKh jk wdldrh fmkaùug fufyhqï moaO;sj, Ndú;d 
lrk oDYH ksrEmKhls' fufyhqï moaO;s l%shdj,s l<ukdlrKh lrkafka flfiao" CPU ld,h 
fjka lrkafka flfiao iy nyq ld¾hhka yiqrejkafka flfiao hkak .%yKh lr .ekSu i|yd 
fuu rEm igyk wjfndaO lr .ekSu b;d jeo.;a fõ' 
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a. New state / kj ;;ajh 

This is the initial state of a process in its lifecycle within an operating system. 
fufyhqï moaO;shla ;=< tys Ôjk pl%fha l%shdj,shl wdrïNl ;;ajh fuhhs' 
 

The process is being created. 
l%shdj,sh ks¾udKh fjñka mj;S' 
 

This includes allocating the necessary resources, such as memory, and setting up the process control 
block. 
u;lh jeks wjYH iïm;a fjka lsÍu iy l%shdj,s md,k lKavh ieliSu fuhg we;=<;a fõ' 

 
b. Ready state / iQodkï ;;ajh 

In the ready state, a process is fully prepared to execute but is waiting for the CPU to become available. 
iQodkï ;;ajfha§" l%shdj,shla l%shd;aul lsÍug iïmq¾Kfhkau iqodkï ù we;s kuq;a CPU ,efnk 
f;la n,d isà' 
 

It is a critical state in the process scheduling mechanism, as the process can transition from this state 
to the running state when the CPU is allocated. 
CPU fjka lrk úg l%shdj,sh fuu ;;ajfha isg Odjk ;;ajhg ixl%uKh úh yels neúka th 
l%shdj,s ld,igyka hdka;%Kfha ;SrKd;aul ;;ajhla fõ' 

 
c. Running state / Odjk ;;ajh 

The running state is where the actual execution of a process occurs. 
Odjk ;;a;ajh hkq hï l%shdj,shl ienE l%shdj isÿ jk ia:dkhhs' 
 

Processes transition in and out of this state based on CPU scheduling, I/O operations, and other events. 
CPU kshulrKh lsÍu" I/O fufyhqï" iy fjk;a isÿùï u; mokïj fuu ;;a;ajh ;=<g iy 
bka msg; l%shdj,s ixl%uKh fõ' 

 
d. Blocked state / wjysr l< ;;ajh 

The blocked state is integral to the efficient operation of multitasking operating systems. 
wjysr lrk ,o ;;ajh nyqld¾h fufyhqï moaO;sj, ld¾hlaIu l%shdldß;ajhg w;HjYH fõ' 
 

It represents a temporary halt in process execution while waiting for necessary events or resources to 
become available. 
wjYH isÿùï fyda iïm;a ,efnk f;la n,d isák w;r;=r th l%shdj,s l%shd;aul lsÍu ;djld,slj 
k;r lsÍula ksfhdackh lrhs' 

 
e. Suspended Blocked state / w;aysgqjk ,o wjysr l< ;;ajh 

The Suspended Blocked state represents a management strategy in operating systems to optimize 
memory usage and prioritize active processes. 
w;aysgqjk ,o wjysr l< ;;ajh" u;l Ndú;h m%Yia; lsÍug iy il%Sh l%shdj,Skag m%uqL;ajh 
§ug fufyhqï moaO;sj, l<ukdlrK Wmdh ud¾.hla ksfhdackh lrhs' 
 

By temporarily swapping less active processes to secondary storage while they wait for events, the 
system can efficiently utilize available resources and maintain responsiveness. 
isÿùï i|yd /£ isák w;r;=r wvq l%shdldÍ l%shdj,s oaú;shsl wdphkh fj; ;djld,slj udre 
lsÍfuka" moaO;shg mj;sk iïm;a ld¾hlaIuj Ndú;d lsÍug iy m%;spdr oelaùu mj;ajd .; 
yel' 

 
f. Suspended Ready state / w;aysgqjk ,o iQodkï ;;ajh 

The Suspended Ready state represents a management strategy in operating systems to optimize 
memory usage and prioritize active processes. 
w;aysgqjk ,o iQodkï ;;a;ajh" u;l Ndú;h m%Yia; lsÍug iy il%Sh l%shdj,Skag m%uqL;ajh §ug 
fufyhqï moaO;sj, l<ukdlrK Wmdh ud¾.hla ksfhdackh lrhs' 
 

By temporarily swapping less active processes to secondary storage while they wait to be reactivated, 
the system can efficiently utilize available resources and maintain responsiveness. 
wvq l%shdldÍ l%shdj,Ska kej; il%sh ùug n,d isák w;r;=r oaú;Shsl wdphkh fj; ;djld,slj 
udre lsÍfuka" moaO;shg mj;sk iïm;a ld¾hlaIuj Ndú;d lr m%;spdr oelaùu mj;ajd .; yel' 
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g. Terminated or Exit state / wjika l< ;;a;ajh 
A process enters the Terminated state when it has finished executing its task or when it is explicitly 
terminated by the operating system or a user. 
l%shdj,shla tys ld¾hh l%shd;aul lr wjika jQ úg fyda fufyhqï moaO;sh fyda mßYS,lfhl= úiska 
th meyeÈ,sju wjika l< úg wjika jQ ;;a;ajhg we;=¿ fõ' 
 

The Terminated state marks the end of a process's execution within the operating system. 
wjika l< ;;a;ajh hkq fufyhqï moaO;sh ;=< l%shdj,shla l%shd;aul lsÍfï wjidkh iksgqyka lrhs' 
 

The question presents a process state transition diagram that represents the different states a process (in 
this case, Amara's presentation program) can be in during its execution on a single-processor computer.  
m%Yakh uÕska l%shdj,s ;;a;aj ixl%dka;s rEm igykla bÈßm;a lrhs" th ;ks ilik mß.Klhl 
l%shd;aul lsÍfï§ l%shdj,shla ^fuu wjia:dfjys§" wurdf.a bÈßm;a lsÍfï jevigyk& úúO ;;ajhka 
ksfhdackh lrhs' 

 

The transitions between these states are labeled A, B, C, and D. The question asks which of the given 
reasons corresponds to these transitions. 
fuu m%dka; w;r ixl%dka;s A, B, C iy D f,i f,an,a lr we;' fuu ixl%dka;sj,g wkqrEm jk fya;= 
w;ßka m%Yakh wihs' 
 
Analyzing Transitions and Reasons, 
ixl%dka;s iy fya;= úYaf,aIKh" 
 
Transition A (New → Ready) / ixl%dka;s A ^kj →  iQodkï& 
The process is moved from the new state to the ready state, typically after it has been admitted to the 
system by the operating system scheduler. 
l%shdj,sh kj ;;ajfha isg iQodkï ;;ajhg f.k hkq ,efí" idudkHfhka th fufyhqï moaO;s 
ld,igykalre úiska moaO;shg we;=<;a lsÍfuka miqjh' 
 

Reason 2 fits here, Operating system scheduling the presentation process to run on the processor. 
fya;=j 2 fuhg .e,fma" fufyhqï moaO;sh u.ska iu¾mK l%shdhkh uOH ieliqï tallfha Odjkh 
lsÍug kshulrKh lsÍu 
 
Transition B (Ready → Running) / ixl%dka;s B ^iQodkï → Odjkh& 
The process is dispatched from the ready state to the running state when the CPU is allocated to it. 
CPU tl thg fjka l< úg l%shdj,sh iQodkï ;;ajfha isg Odjk ;;ajhg hjkq ,efí' 
 

Reason 4 fits here, The finishing of saving the presentation on the hard disk. However, Reason 4 seems 
more fitting for termination, so Reason 2 still works better here. 
4 jk fya;=j fuhg .e,fma" iu¾mKh oDV äialfha iq/lSu ksuùu' flfia fj;;a" 4 jk fya;=j 
wjika lsÍu i|yd jvd;a iqÿiq nj fmfka" tneúka 2 fya;=j ;ju;a fuys jvd fyd¢ka l%shd lrhs' 
 
Transition C (Running → Blocked) / ixl%dka;s C ^Odjkh → wjysr lr we;& 
The process moves from the running state to the blocked state, usually because it needs to wait for some 
I/O operation or an event. 
idudkHfhka hï I/O fufyhqula fyda isÿùula i|yd /£ isàug wjYH jk ksid l%shdj,sh Odjk 
;;ajfha isg wjysr l< ;;ajhg .uka lrhs' 
 

Reason 3 fits here, Operating system suspending the presentation process to let the web browser process 
to run on the processor. 
fya;=j 3 fuhg .e,fma" fufyhqï moaO;sh u.ska fjí w;ßlaiq l%shdhkh uOH ieliqï tallfha 
Odjkh ùug bv ,nd§u i|yd iu¾mK l%shdhkh w;a isgqùu 
 
Transition D (Blocked → Ready) / ixl%dka;s D ^wjysr l< → iQodkï& 
The process transitions from the blocked state back to the ready state after the I/O or event is completed, 
allowing it to continue execution. 
I/O fyda isÿùu wjika jQ miq l%shdj,sh wjysr l< ;;ajfha isg kej; iQodkï ;;ajhg ixl%uKh 
jk w;r" th È.gu l%shd;aul lsÍug bv i,ihs' 
 

Reason 1 fits here, Amara saving his presentation on the hard disk. 
1 jk fya;=j fuhg .e,fma" wur ;u iu¾mKh oDV äialfha iq/lSu 
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Correct Combination of Reasons, 
ksjerÈ fya;= ixfhdackh" 
 
A - 2: New → Ready due to operating system scheduling. 
     kj → fufyhqï moaO;s ld,igyka.; lsÍu fya;=fjka iQodkï' 
 
B - 3: Ready → Running due to the process being allowed to run. 
     iQodkï → l%shdj,sh l%shd;aul ùug bv §u fya;=fjka Odjkh fõ' 
 
C - 1: Running → Blocked due to waiting for the completion of saving. 
     Odjkh → iq/lSu wjika jk f;la n,d isàu fya;=fjka wjysr lr we;' 
 
D - 4: Blocked → Ready after saving is complete. 
     wjysr l, → iq/lSu iïmQ¾K jQ miq iQodkï' 
 
Thus, the correct answer, 
fï wkqj" ksjerÈ ms<s;=r" 
 
(2) A - 2, B - 3, C - 4, D – 1 
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11. A page table is 

msgq j.=jla (page table) hkq 
 

1) a computer hardware unit through which all memory references pass. 
ish¨  u;l lshùï (memory references) .uka lrkq ,nk mß.Kl oDVdx. tallhls' 

 

2) a data structure that keeps information about the pages that are in processor caches. 
ilik ksys; u;lj, (processor caches)  we;s msgq iïnkaO f;dr;=re ;nd.kakd o;a; jHqyhla fõ'  

 

3) a hardware component in memory that facilitates page movement. 
msgq p,khka i|yd myiqlï imhk" u;lfha we;s oDVdx. fldgila fõ'  

 

4) an operating system data structure that keeps virtual to physical address mapping of a process’ 
pages. 
l%shdhkhl msgqj, w;:H ,smsk yd fN!;sl ,smsk w;r wkqrEmKhka (mapping)  ;nd.kakd jQ 
fufyhqïemoaO;s o;a; jHqyhls'  

 

5) a piece of processor hardware that keeps a count of the number of pages of a process that are in 
virtual memory. 
l%shdhkhl w;:H u;lfha we;s msgq .Kka ;nd.kakd jQ ilikfha we;s oDVdx. fldgils' 

 
Answer : 4 ) 
 
Page Table / msgq j.=j 
A page table is a crucial data structure used in computer operating systems to manage virtual memory. It 
provides a mapping between the virtual addresses used by a process and the physical addresses in the 
computer's memory (RAM).  
msgq j.=jla hkq w;:H u;lh l<ukdlrKh lsÍu i|yd mß.Kl fufyhqï moaO;sj, Ndú;d jk 
;SrKd;aul o;a; jHqyhls' th l%shdj,shla Ndú;d lrk w;:H ,smsk iy mß.Klfha u;lfha RAM 
fN!;sl ,smsk w;r is;shï.; lsÍula imhhs' 
 
This mapping allows the operating system to implement virtual memory, enabling processes to use 
memory more efficiently and securely. 
fuu is;shïlrKh uÕska fufyhqï moaO;shg w;:H u;lh l%shd;aul lsÍug bv i,ihs" l%shdj,Skag 
u;lh jvd;a ld¾hlaIuj iy wdrlaIs;j Ndú;d lsÍug yels fõ' 
 
Physical Address / fN!;sl ,smskh 
A physical address is an address in the computer's main memory (RAM) that represents the actual location 
where data is stored. Unlike a virtual address, which is used by programs and managed by the operating 
system, a physical address directly corresponds to a specific location in the computer's hardware memory. 
fN!;sl ,smskhla hkq mß.Klfha m%Odk u;lfha (RAM)  ,smskhla jk w;r th o;a; .nvd lr 
we;s ienE ia:dkh ksfhdackh lrhs' jevigyka u.ska Ndú;d lrk iy fufyhqï moaO;sh u.ska 
l<ukdlrKh lrk w;:H ,smskhla fuka fkdj" fN!;sl ,smskhla mß.Klfha oDVdx. u;lfha ksYaÑ; 
ia:dkhlg fl,skau wkqrEm fõ' 
 
Virtual Address /w;:H ,smskh 
A virtual address is an address used by a process in a computer system to access memory. It is part of the 
virtual memory system, which creates an abstraction of the physical memory (RAM), allowing each 
process to believe it has access to a large, continuous block of memory, even though the actual physical 
memory may be smaller or fragmented. 
w;:H ,smskhla hkq mß.Kl moaO;shl l%shdj,shla uÕska u;lhg msúiSug Ndú;d lrk ,smskhls' 
th w;:H u;l moaO;sfha fldgils" th fN!;sl u;lfha (RAM) úhqla;hla ks¾udKh lrhs" tla tla 
l%shdj,shg ienE fN!;sl u;lh l=vd fyda LKavkh jQj;a" úYd," wLKav u;l fldgilg m%fõYh 
we;ehs úYajdi lsÍug bv i,ihs' 
 
Virtual memory is a memory management technique that allows a computer to compensate for physical 
memory shortages by temporarily transferring data from random access memory (RAM) to disk storage. 
This technique provides an illusion to users that the computer has more memory than it physically 
possesses, enabling it to run larger applications or multiple programs simultaneously. 
w;:H u;lh hkq iiïNdù m%fõY u;lfha (RAM) o;a; ;djld,slj ;eá .nvdjg udre lsÍu u.ska 
fN!;sl u;l ysÕh mshùug mß.Klhlg bv i,ik u;l l<ukdlrK l%uhls' fuu ;dlaIKh 
uÕska mß.Klh i;=j fN!;slj we;s u;lhg jvd jeä u;lhla we;s njg mßYS,lhskag udhdjla 
,nd fok w;r" úYd, fhÿï fyda nyq jevigyka tljr l%shd;aul lsÍug yels fõ' 
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The correct definition of a page table is, 
msgq j.=jl ksjerÈ w¾: oelaùu kï" 
 
4) an operating system data structure that keeps virtual to physical address mapping of process’ pages. 

l%shdhkhl msgqj, w;:H ,smsk yd fN!;sl ,smsk w;r wkqrEmKhka (mapping) ;nd.kakd jQ 
fufyhqï moaO;s o;a; jHqyhls'  

 

The virtual address is divided into a page number and an offset. The page table stores entries that map 
each page number to a frame number in physical memory. 
w;:H ,smskh msgq wxlhlg iy ´*afiÜ tllg fnod we;' msgq j.=j fN!;sl u;lfha tla tla 
msgq wxlh rduq wxlhlg is;shï.; lrk we;=<;a lsÍï .nvd lrhs' 
 
When a process accesses a memory location, the operating system uses the page table to translate the 
virtual address to a physical address. This allows processes to use virtual memory addresses 
independently of the actual physical memory layout. 
l%shdj,shla u;l ia:dkhlg m%fõY jQ úg" fufyhqï moaO;sh w:;H ,smskh fN!;sl ,smskhlg 
mßj¾;kh lsÍug msgq j.=j Ndú;d lrhs' fuh ienE fN!;sl u;l ieleiafuka iajdëkj w;:H 
u;l ,smsk Ndú;d lsÍug l%shdj,s j,g bv i,ihs' 
 

Other options / fjk;a úl,am: 
 
1) a computer hardware unit through which all memory references pass 

ish¨  u;l lshùï (memory references) .uka lrkq ,nk mß.Kl oDVdx. tallhls' 
 

This describes the Memory Management Unit (MMU), not the page table. The MMU is responsible 
for translating virtual addresses to physical addresses using the page table. 
fuh úia;r lrkafka u;l l<ukdlrK tAllh (MMU) ñi msgq j.=j fkdfõ' msgq j.=j Ndú;fhka 
fN!;sl ,smsk fj; w;:H ,smsk mßj¾;kh lsÍu i|yd MMU j.lSu orhs' 

 
2) a data structure that keeps information about the pages that are in processor caches 

ilik ksys; u;lj, (processor caches) we;s msgq iïnkaO f;dr;=re ;nd.kakd o;a; jHqyhla fõ' 
 

This might refer to cache memory or TLB (Translation Lookaside Buffer), which is a cache that holds 
page table entries, but it is not the page table itself. 
fuh ksysk u;lh fyda TLB ^mßj¾;k ¨laihsâ n*rh& fj; fhduq úh yel" th msgq j.= 
we;=<;a lsÍï ;nd we;s ksyskhls" kuq;a th msgq j.=ju fkdfõ'  

 
3) a hardware component in memory that facilitates page movement 

msgq p,khka i|yd myiqlï imhk" u;lfha we;s oDVdx. fldgila fõ' 
 

This does not correctly describe a page table. The page table is a data structure, not a hardware 
component. 
fuh msgq j.=jla ksjerÈj úia;r fkdlrhs' msgq j.=j o;a; jHqyhla ñi oDvdx. ixrplhla fkdfõ' 

 
5) a piece of processor hardware that keeps a count of the number of pages of a process that are in 

virtual memory 
l%shdhkhl w;:H u;lfha we;s msgq .Kka ;nd.kakd jQ ilikfha we;s oDVdx. fldgils' 

 

This option is incorrect as it describes a function that might be part of memory management or 
statistics, but not the page table's role. 
u;l l<ukdlrKfha fyda ixLHdf,aLkj, fldgila úh yels ld¾hhla úia;r lrk neúka fuu 
úl,amh jerÈh" kuq;a msgq j.=fõ ld¾hNdrh fkdfõ'  

 
So, statement (4) is the correct definition of a page table. 
tneúka" 4 jk m%ldYk hkq msgq j.=jl ksjerÈ w¾: oelaùuhs' 
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12. The block size of a disk is 4KB. A portion of its File Allocation Table (FAT) 

at a particular time is shown below. The portion shown gives the blocks of the 
myprog.py file as well. 
äialhl tla ldKavhl (block) úYd,;ajh 4KB fõ' tu äialfha f.dkq úNck 
j.=fõ (FAT) fldgila tla;rd wjia:djl§ my; wdldrfha fõ' tu fldgi u.ska 
myprog.py f.dkqfõ ldKavo oelafõ' 

 
Notes:   

 

1 The last block of a file is indicated by –1. 
f.dkqjl wjika ldKavh –1 u.ska oelafõ' 

 

2 The directory entry of a file contains the block number of the first block of the file. 
f.dkqjlg wod< kdudj,s f;dr;=r (directory entry) f.dkqfõ m<uq ldKavfha ldKav wxlh olajhs' 

 
Which of the following gives the directory entry for the myprog.py file and the disk space allocated 

for the myprog.py file respectively? 
myprog.py f.dkqfõ kdudj,s f;dr;=r yd myprog.py f.dkqj i|yd äialfha fjka lr we;s bv 
m%udKh ms<sfj<ska olajkafka my; ljrla o? 

 
 
 

Answer : 4 ) 
 

The question is related to the File Allocation Table (FAT) system, where disk blocks are tracked to store 
files. Each block has a specific size, and the table links blocks that are part of a file. The file starts at a 
block number given in the directory entry, and each block points to the next, with -1 marking the end of 
the file. 
m%Yakh f.dkq úNdckh lsÍfï j.=j (FAT)  moaO;shg iïnkaO fõ" tys§ f.dkq .nvd lsÍu i|yd ;eá 
fldaI ksÍlaIKh lrkq ,efí' iEu íf,dla fldgilgu ksYaÑ; m%udKhla we;s w;r" j.=j f.dkqjl 
fldgila jk íf,dla fldgilgu iïnkaO lrhs' f.dkqj kdudj,s m%fõYfha ,nd § we;s jdrK wxlhlska 
wdrïN jk w;r" iEu íf,dla tllau B<.g fhduq lrhs" -1 f.dkqfõ wjidkh i,l=Kq lrhs' 
 

Block size 
íf,dla fldgfia m%udKh 

4KB 

Last block of a file 
f.dkqfõ wjidk fldgi 

indicated by -1  
-1 u.ska olajd we; 

 
We need to find both the starting block (directory entry) and the total space allocated for the file. 
wdrïNl fldgi ^kdudj,s m%fõYh& iy f.dkqj i|yd fjka lr we;s iïmQ¾K bv folu fidhd .; hq;=h' 
 
According to the FAT, the blocks of the myprog.py file form a chain. 
FAT j,g wkqj" myprog.py f.dkqj íf,dla oduhla idohs' 
 
Block 103 → Block 100. 
Block 100 → Block 101. 
Block 101 → Block (-1). 
 
Therefore, the blocks used by myprog.py are 103 → 100 → 101. 
tneúka" myprog.py úiska Ndú;d lrk ,o íf,dla jkafka 103 → 100 → 101' 
 
Directory Entry / kdudj,s m%fõYh 
 

The directory entry always gives the first block of the file, which in this case is 103. 
kdudj,s m%fõYh iEu úgu f.dkqfõ m<uq fldgi ,nd fohs" fuu wjia:dfjys§ th 103 fõ' 
 
Each block is 4KB, and there are 3 blocks (103, 100, 101) in total.  
iEu íf,dla tllau 4KB jk w;r" uq¿ fldgia 3la (103, 100, 101) we;' 
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    FAT 

100 101 

101 -1 

102  

103 100 

104   

 

          

1) 100, 12KB 2) 101, 12KB 3) 101, 16KB 4) 103, 12KB 5) 103, 16KB 

 



 

 

 
The total space allocated is 3 × 4KB = 12KB. 
fjka lr we;s uq¿ bv m%udKh 3 × 4KB = 12KB fõ' 
 

The directory entry for myprog.py is 103, and the disk space allocated is 12KB. 
myprog.py i|yd kdudj,s m%fõYh 103 jk w;r" fjka lr we;s ;eáfha bv m%udKh 12KB fõ' 
 

Thus, the correct option is (4) 103, 12KB. 
fï wkqj" ksjerÈ úl,amh jkafka (4) 103, 12KB. 

 
13. Which of the following is/are correct with respect to a digital signal ? 

wxls; ix{djla (digital signal) iïnkaOfhka my; ljrla ksjerÈ fõ o? 
 

A. denoted by a square wave 
fldgq ;rx.hla (square wave) u.ska ksrEmKh fõ' 

 

B. contains a continuous range of values 
ikak;sl (continuous) w.h mrdihlska iukaú; fõ' 

 

C. uses discrete values to represent information. 
f;dr;=re ksfhdackh i|yd fjka jQ" úúla; (discrete) w.hhka Ndú; lrhs' 
 

 
 
 

Answer : 5 ) 
 
Digital Signal / wxls; ix{dj 
 

A digital signal is a type of signal that represents data or information using discrete levels, typically binary 
values like 0 and 1. These signals are fundamental to modern digital electronics, including computers, 
smartphones, and digital communication systems. Digital signals are contrasted with analog signals, which 
represent information using continuous ranges of values. 
wxls; ix{djla hkq úúla; uÜgï Ndú;d lrñka o;a; fyda f;dr;=re ksfhdackh lrk ix{d j¾.hls" 
idudkHfhka 0 iy 1 jeks oaúuh w.hka' fuu ix{d mß.Kl" iaud¾Ü f*daka iy äðg,a ikaksfõok 
moaO;s we;=¿ kùk äðg,a bf,lafg%dksl WmlrK i|yd uQ,sl fõ' ixLHdxl ix{d m%;siu ix{d iuÕ 
m%;súreoaO jk w;r" th wLKav w.hka mrdihka Ndú;d lrñka f;dr;=re ksfhdackh lrhs' 
 
Square Wave / fldgq ;rx.h 
 

A square wave is a type of periodic waveform that alternates between two distinct levels, typically high 
and low, with a fixed frequency and duty cycle. It is called a square wave because of its characteristic 
shape, which consists of sharp transitions between the high and low levels, resulting in a waveform that 
looks like a series of squares. 
fldgq ;rx.hla hkq ia:djr ixLHd; iy rdcldß pl%hla iuÕ idudkHfhka by< iy my;a fjkia 
uÜgï folla w;r m%;Hdj¾; jk wdj¾;s;d ;rx. wdldrhls' by< iy my;a uÜgï w;r ;shqKq 
ixl%dka;s j,ska iukaú; tys ,dlaIKsl yevh ksid th fldg ;rx.hla f,i ye¢kafõ" tys m%;sM,hla 
f,i p;=ri% ud,djla fuka fmfkk ;rx. wdlD;shla we;s fõ'  
 
Let’s consider each statement. / m%ldY tlska tl i,ld n,uq' 
 
A. denoted by a square wave 

fldgq ;rx.hla (square wave) u.ska ksrEmKh fõ' 
 

A digital signal is commonly represented by a square wave. A square wave alternates between two 
discrete levels, typically corresponding to binary values (e.g., 0 and 1). The waveform looks like a 
series of squares, with sharp transitions between the high and low states. This is a key characteristic 
of digital signals, especially in digital electronics where timing and synchronization are crucial. 
ixLHdxl ix{djla idudkHfhka ksrEmKh jkafka fldgq ;rx.hlsks' j¾. ;rx.hla úúla; uÜgï 
folla w;r m%;Hdj¾; fõ" idudkHfhka oaúuh w.hkag wkqrEm fõ ̂ Wod( 0 iy 1& ;rx. wdlD;sh 
by< iy my;a ;;ajhka w;r ;shqKq ixl%uKhka iys; fldgq ud,djla fuka fmfka' fuh äðg,a 
ix{dj, m%Odk ,laIKhls" úfYaIfhkau äðg,a bf,lafg%dksl WmlrKj, ld,h iy 
iuuqyq¾;lrKh ;SrKd;aul fõ' 
 

This statement is correct. 
fuu m%ldYh ksjerÈhs' 
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1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

3) C only. 
C muKs. 

4) A and B only. 
A yd B muKs. 

5) A and C only. 
A yd C muKs. 

 



 

 

 
B. contains a continuous range of values 

ikak;sl (continuous) w.h mrdihlska iukaú; fõ' 
 

A continuous range of values is a defining characteristic of an analog signal, not a digital signal. 

Analog signals can take any value within a given range, making them continuous. Digital signals, on 

the other hand, are characterized by discrete values, meaning they can only take on specific, separate 

values (like 0 and 1). 
wLKav w.hka mrdihla hkq m%;siu ix{djl ks¾jpk ,laIKhla ñi ixLHdxl ix{djla fkdfõ' 
m%;siu ix{dj,g § we;s mrdihla ;=< ´kEu w.hla .; yels w;r" tAjd wLKavj isÿ lrhs' 
wfkla w;g" wxls; ix{d úúla; w.hka u.ska ix,laIs; fõ" tkï tAjdg .; yelafla úfYaIs;" 
fjku w.hka ^0 iy 1 jeks& muKs' 
 

This statement is incorrect. 
fuu m%ldYh jerÈhs' 

 
C. uses discrete values to represent information 

f;dr;=re ksfhdackh i|yd fjka jQ" úúla; (discrete) w.hhka Ndú; lrhs' 
 

A digital signal uses discrete values to represent information. These discrete values are usually binary, 

meaning they consist of two distinct levels, such as 0 and 1. This discreteness is what allows digital 

systems to be more robust against noise and interference compared to analog systems, which rely on 

continuous signals. 
wxls; ix{djla f;dr;=re ksfhdackh lsÍu i|yd úúla; w.hka Ndú;d lrhs' fuu úúla; w.hka 
idudkHfhka oaúuh fõ" tkï tAjd 0 iy 1 jeks fjkia uÜgï follska iukaú; fõ' wLKav ix{d 
u; r|d mj;sk m%;siu moaO;s yd ii|k úg f>daIdj iy ueÈy;aùï j,g tfrysj wxls; moaO;s 
jvd;a Yla;su;a ùug fuu úplaIK Ndjh bv i,ihs' 
 

This statement is correct. 
fuu m%ldYh ksjerÈhs' 

 

Summary / idrdxYh 

 

Statement A correctly describes digital signals as being denoted by a square wave. 

A m%ldYh ksjerÈj úia;r lrkafka ixLHdxl ix{d fldgq ;rx.hlska olajkq ,nk njhs' 
 

Statement B incorrectly describes digital signals as containing a continuous range of values, which is 

actually a characteristic of analog signals. 

B m%ldYh u.ska ixLHdxl ix{d wLKav w.hka wvx.= f,i jerÈ f,i úia;r lrhs" th ienúkau 
m%;siu ix{d j, ,laIKhls'  
 

Statement C correctly describes digital signals as using discrete values to represent information. 

C m%ldYh wxls; ix{d ksjerÈj úia;r lrkafka f;dr;=re ksfhdackh lsÍug úúla; w.hka Ndú;d 
lrk f,ihs' 
 

Given this analysis, the correct answer is  
fuu úYaf,aIKhg wkqj" ksjerÈ ms<s;=r 
 
5) A and C only. 

A iy C muKs' 
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14. Which of the following is/are correct with respect to guided media used for data transmission? 

o;a; iïfma%IKfhys§ Ndú;jk kshuq udOH (guided media) iïnkaOfhka my; ljrla ksjerÈ jkafka o? 
 

A. a physical path is used for data transmission / o;a; iïfma%IKhg fN!;sl m:hla Ndú; fõ' 
B. signal is broadcast through air /ix{dj jdhqf.da,h yryd úldYh fõ' 
C. Example: radio waves / Wod( .=jka úÿ,s ;rx. 

 
 
 
 

Answer : 1 ) 

 

Key Points of MCQ 
 
(i) Guided media / kshuq udOH 

 

Guided media refers to the transmission of data over a physical path or medium. This type of media 

provides a clear, defined route for the signal to travel from the sender to the receiver. Guided media is 

essential in wired communication systems, where the physical connection ensures that the data is 

transmitted efficiently and with minimal interference. 
kshuq udOH hkq fN!;sl ud¾.hla fyda udOHhla yryd o;a; iïfm%aIKh lsÍuhs' fuu j¾.fha 
udOH uÕska ix{dj hjkakdf.a isg .%dylhd olajd .uka lsÍu i|yd meyeÈ,s" ksYaÑ; ud¾.hla 
imhhs' /yeka.; ikaksfõok moaO;sj, ud¾f.damfoaYl udOH w;HjYH jk w;r" fN!;sl 
iïnkaO;djh o;a; ld¾hlaIuj iy wju ueÈy;aùï iys;j iïfm%aIKh jk nj iy;sl lrhs' 

 

Types of Guided Media / kshuq udOH j¾. 
 
A. weUreKq hq., /yeka 

 

Consists of pairs of insulated copper wires twisted together. 
tlg weUreKq mßjrKh lrk ,o ;U /yeka hq., j,ska iukaú; fõ' 
 

Commonly used in telephone networks and local area networks (LANs). 

ÿrl:k cd, iy ia:dkSh cd, (LAN) j, nyq,j Ndú;d fõ' 
 

a. Unshielded Twisted Pair / fkdjeiqkq weUreKq hq., /yeka (UTP) 
 

Used in most networking applications, including Ethernet. 

Ethernet we;=¿ fndfyda cd,lrK fhÿïj, Ndú;d fõ' 
 

b. Shielded Twisted Pair / jeiqkq weUreKq hq., /yeka (STP) 
 

Provides additional protection against electromagnetic interference (EMI). 

úoHq;a pqïNl ueÈy;aùï EMI j,g tfrysj wu;r wdrlaIdjla imhhs' 
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1)  A only. 
A muKs. 

2)  A and B only. 
A yd B muKs. 

3) A and C only. 
A yd C muKs. 

4) B and C only. 
B yd C muKs. 

5) All of the above. 
by; ish,a,u. 

 



 

 

 
B. Coaxial Cable / iudlaIl fhd;a /yeka 
 

Composed of a central conductor, an insulating layer, metallic shield and an outer insulating layer. 
uOHu ikakdhlhla" mßjdrl ;Ügqjla" f,dayuh m,syla iy msg; mßjdrl ;Ügqjla iukaú; fõ' 
 

Used for cable television, broadband internet, and other high-frequency signal transmissions. 
/yeka rEmjdysksh" fn%daânEkaâ wka;¾cd,h iy wfkl=;a wê ixLHd; ix{d iïfm%aIK i|yd 
Ndú;d fõ' 
 

Offers better shielding and higher bandwidth compared to twisted-pair cables. 
weUreKq hq., /yeka j,g idfmalaIj jvd fyd| wdjrK iy by< l,dm m<,la ,nd fohs' 
  

This is two main forms, 
fuh m%Odk wdldr folls" 
 

a. Thin coxial  
 

b. Thick Coaxial 

 

BNC Connectors used to connect a Coaxial Cable.   
iudlaIl fhd;a /yeka tlsfkl iïnkaO lsÍug Ndú;d lrhs' 

 

 
 

C. Fiber Optics / m%ldY ;ka;= 
 

Made of thin strands of glass or plastic that carry light signals. 
ieye,a¨ ix{d /f.k hk ùÿre fyda ma,diaála ;=kS fl¢ j,ska idod we;' 
 

Used for high-speed data transmission over long distances, such as in telecommunications and 

internet backbone networks. 
úÿ,s ixfoaY iy wka;¾cd, fld÷ kdráh jeks È.= ÿrla yryd wêfõ.S o;a; iïfm%aIKh 
i|yd Ndú;d fõ' 
 

Immune to electromagnetic interference, capable of carrying large amounts of data at very high 

speeds, and can transmit over long distances without significant signal loss. 
úoHq;a pqïNl ueÈy;aùï j,g m%;sYla;sh" b;d by< fõ.hlska úYd, o;a; m%udKhla /f.k 
hdfï yelshdj we;s w;r ie,lsh hq;= ix{d w,dNhlska f;drj È.= ÿrla iïfm%aIKh l< 
yel' 
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(ii) Non-Guided Media / kshuq fkdjk udOH 

 

Non-guided media, also known as unguided media or wireless media, refers to the method of 

transmitting data without using a physical conductor. Instead of traveling through cables or optical 

fibers, signals in non-guided media are broadcast through the air, vacuum, or even water. This type of 

transmission relies on electromagnetic waves, such as radio waves, microwaves, or infrared signals, 

to carry data from one point to another. 
kshuq fkdjk udOH fyda /yeka rys; udOH f,io ye¢kafjk ud¾..; fkdjk udOH " fN!;sl 
ikakdhlhla Ndú;d fkdlr o;a; iïfm%aIKh lsÍfï l%uh i|yka lrhs' flan,a fyda oDYH ;ka;= 
yryd .uka lrkjd fjkqjg" uÕ fmkajk udOHj, jd;h" ßla;h fyda c,h mjd úldYkh fõ' 
fuu j¾.fha iïfm%aIKh" .=jkaúÿ,s ;rx." laIqø ;rx. fyda wfOdarla; ixfõok fyda wfOdarla; 
ixfõok jeks úoHq;a pqïNl ;rx. u; r|d mj;S' 

 

Types of Non-Guided Media / kshuq fkdjk udOH j¾. 
 

A Radio Waves / .=jkaúÿ,s ;rx. 
 

Radio waves typically range from 3 kHz to 300 GHz. 

.=jkaúÿ,s ;rx. idudkHfhka 3 kHz isg 300 GHz olajd mrdihl mj;S' 
 

Commonly used for broadcasting (AM/FM radio, television), mobile communications (cell 

phones), and wireless networking (Wi-Fi). 

úldYkh i|yd nyq,j Ndú;d jk (AM/FM f¾äfhdaj" rEmjdyskS)" cx.u ikaksfõokhka 
(cx.u ÿrl:k)" /yeka rys; cd,lrKh (Wi-Fi). 
 

Radio waves can travel long distances and penetrate through buildings, making them suitable for 

widespread communication. 
.=jkaúÿ,s ;rx.j,g È.= ÿr .uka lr f.dvke.s,s yryd úksúo hdu" tAjd mq¿,a ikaksfõokhla 
i|yd iqÿiq fõ' 

 

  
   

 

B Radio Waves / .=jkaúÿ,s ;rx. 
 

Microwaves operate in the range of 1 GHz to 300 GHz. 

laIqø ;rx. 1 GHz isg 300 GHz olajd mrdihl l%shd;aul fõ' 
 

Used in satellite communications, radar systems, and point-to-point communication links. 
pkaøsld ikaksfõokh" f¾vd¾ moaO;s iy fhduq olajd ikaksfõok ine¢ j, Ndú;d fõ' 
 

Microwaves require line-of-sight communication (the transmitter and receiver must be in direct 

view of each other). They are less prone to interference but can be affected by physical obstacles 

and weather conditions. 
laIqø ;rx.j,g oDYHudk ikaksfõokh wjYH fõ ^iïfm%aIlh iy ,nkakd tlsfkldf.a iDcq 
oDIaáfhka isáh hq;=h&' tAjd ueÈy;aùulg f.dÿre jQ kuq;a YdÍßl ndOl yd ld,.=Ksl 
;;a;ajhkaf.ka th n,mdhs' 
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C Infrared / wfOdarla; lsrK 

 

Infrared waves fall just below visible light in the electromagnetic 
spectrum, with frequencies typically ranging from 300 GHz to 
400 THz. 
wfOdarla; lsrK úoHq;a pqïNl j¾Kdj,sfha oDYHudk wdf,dalh 
my; jefÜ" ixLHd; idudkHfhka 300 GHz isg 400 THz olajd 
ixLHd; hqla; fõ' 
 
Used in short-range communication, such as remote controls, 
wireless keyboards, and infrared sensors. 
ÿria: md,l" /yeka rys; h;=remqjre iy wfOdarla; ixfõol 
jeks flá ld,Sk ikaksfõokh i|yd Ndú;d lrhs' 
 
Infrared communication is limited to short distances and 
typically requires line-of-sight. It does not penetrate walls, which 
can be both a limitation and an advantage (for security). 
wfOdarla; ikaksfõokh flá ÿrg iSud jk w;r idudkHfhka 
fmfkkq we;' th ì;a;sj,g úksúo fkdhk w;r th iSudjla 
iy jdishla úh yelsh ^wdrlaIdj i|yd&' 

 
Let's evaluate each statement with respect to guided media used for data transmission. 
o;a; iïfm%aIKh i|yd Ndú;d lrk kshuq udOH iïnkaOfhka tla tla m%ldYh we.hSug ,la lruq' 
 
A. a physical path is used for data transmission 

o;a; iïfma%IKhg fN!;sl m:hla Ndú; fõ' 
 

Guided media refers to transmission mediums that use a physical path for data to travel from one point 
to another. Examples include twisted-pair cables, coaxial cables, and optical fibers. The physical path 
ensures that the signal stays within the medium and is directed along a specific route. 
kshuq udOH hkq o;a; tla ,laIhl isg ;j;a ia:dkhlg .uka lsÍu i|yd fN!;sl ud¾.hla 
Ndú;d lrk iïfm%aIK udOHhka fõ' WodyrK f,i weUß hq., /yeka" iudlaIl fhd;a /yeka 
iy m%ldY ;ka;= we;=<;a fõ' fN!;sl ud¾.h ix{dj udOHh ;=< mj;sk nj;a ksYaÑ; ud¾.hla 
Tiafia fhduq lr we;s nj;a iy;sl lrhs' 
 
This statement is correct. 
fuu m%ldYh ksjerÈhs' 

 
B. signal is broadcast through air 

ix{dj jdhqf.da,h yryd úldYh fõ' 
 

Broadcasting signals through the air is characteristic of unguided media (also known as wireless 
media), not guided media. In unguided media, signals are transmitted over the air, typically using radio 
waves, microwaves, or infrared signals. 
jd;h yryd ix{d úldYkh lsÍu uÕ fmkajk kshuq fkdjk ^/yeka rys; udOH f,io ye¢ka 
fõ& kshuq fkdjk udOHj, ,laIKhls' kshuq fkdjk udOH j,§" idudkHfhka f¾äfhda ;rx." laIqø 
;rx. fyda wfOdarla; ix{d Ndú;d lrñka jd;h yryd ix{d iïfm%aIKh fõ' 
 
This statement is incorrect. 
fuu m%ldYh jerÈhs' 

 
C. Example: radio waves 

Wod( .=jka úÿ,s ;rx. 
 

Radio waves are used in unguided media, where the signal is transmitted through the air without a 
physical path. This is typical of wireless communication, such as Wi-Fi, Bluetooth, and radio 
broadcasting. 
.=jkaúÿ,s ;rx. Ndú;d lrkq ,nkafka kshuq fkdjk udOHj, jk w;r tys§ fN!;sl ud¾.hlska 
f;drj jd;h yryd ix{d iïfm%aIKh fõ' fuh Wi-Fi, Bluetooth iy .=jkaúÿ,s úldYkh jeks 
/yeka rys; ikaksfõokfha idudkH fõ' 
 
This statement is incorrect. 
fuu m%ldYh jerÈhs' 
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Statement A correctly describes guided media, where a physical path is used for data transmission. 
o;a; iïfm%aIKh i|yd fN!;sl ud¾.hla Ndú;d lrk kshuq udOH A m%ldYh ksjerÈj úia;r lrhs' 
 
Statement B incorrectly describes signal transmission through the air, which is feature of unguided media. 
B m%ldYh jd;h yryd ix{d iïfm%aIKh jerÈ f,i úia;r lrhs" th kshuq fkdjk udOHj, ,laIKhls' 
 
Statement C incorrectly lists radio waves as an example, which pertains to unguided media. 
C m%ldYh u.ska .=jkaúÿ,s ;rx. jerÈ f,i ,ehsia;=.; lr we;s w;r" th kshuq fkdjk udOHj,g wod< fõ' 
 
Given this analysis, the correct answer is 1)  A only. 
fuu úYaf,aIKhg wkqj" ksjerÈ ms<s;=r 1)  A muKs fõ' 

 
15. Which of the following could be used to digitally represent analog signals? 

m%;siu (analog) ix{d" wxls; (digital) f,i ksrEmKh lsÍug my; ljrla Ndú; l< yels o? 
 
 
 
 

Answer : 4 ) 

 

Key Points of MCQ 

 
(i) Analog Signal / m%;siu ix{dj 

 

An analog signal is a continuous signal that varies over time and represents physical quantities. Unlike 

digital signals, which take on discrete values, analog signals can have an infinite number of possible 

values within a given range. They are used to represent real-world phenomena like sound, light, 

temperature, and pressure, which naturally vary smoothly over time. 
m%;siu ix{djla hkq ld,h;a iuÕ fjkia jk iy fN!;sl m%udK ksfhdackh lrk wLKav 
ix{djls' úúla; w.hka .kakd äðg,a ix{d fuka fkdj" wekf,d.a ix{d j,g § we;s mrdihla 
;=< wkka; w.hka ;sìh yel' ld,h;a iuÕ iajNdúlj iqug f,i fjkia jk Yíoh" wdf,dalh" 
WIaK;ajh iy mSvkh jeks ienE f,dal ixisoaê ksfhdackh lsÍug tAjd Ndú;d fõ' 

 
(ii) Digital Signal / wxls; ix{dj 

 

A digital signal is a type of signal that represents data as a series of discrete values, typically in binary 

form (0s and 1s). Unlike analog signals, which are continuous and can take on an infinite number of 

values, digital signals are quantized and have only specific, discrete levels. This makes digital signals 

more robust against noise and interference, making them the preferred choice in most modern 

electronic and communication systems. 

wxls; ix{djla hkq idudkHfhka oaúuh wdldrfhka (0 iy 1) úúla; w.hka ud,djla f,i o;a; 
ksrEmKh lrk ix{d j¾.hls' wekf,d.a ix{d fuka fkdj" wLKav iy wkka; w.hka ,nd .; 
yels" äðg,a ix{d m%udKd;aul jk w;r tAjd we;af;a ksYaÑ;" úúla; uÜgï muKs' fuh fndfyda 
kùk bf,lafg%dksl iy ikaksfõok moaO;sj, jvd;a leu;s f;aÍu njg m;a lrñka" Yíoh iy 
ueÈy;aùï j,g tfrysj äðg,a ix{d jvd;a Yla;su;a lrhs'  

 
Conversion of analog waves to digital waves / m%;siu ;rx. wxls; ;rx. njg mßj¾:kh 
 

The conversion of analog waves to digital waves is a fundamental process in digital signal processing, 

enabling analog signals (such as sound, light, or other physical phenomena) to be represented, stored, and 

processed by digital systems. This process is typically achieved through Analog-to-Digital Conversion 

(ADC), which involves three main steps: sampling, quantization, and encoding. 
m%;siu ;rx. wxls; ;rx. njg mßj¾;kh lsÍu äðg,a ix{d ieliSfï uQ,sl l%shdj,shla jk w;r" 
m%;siu ix{d ̂ Yío" wdf,dalh" fyda fjk;a fN!;sl ixisoaê jeks& äðg,a moaO;s uÕska ksrEmKh lsÍug" 
.nvd lsÍug iy ieliSug yels fõ' fuu l%shdj,sh idudkHfhka idlaId;a lr.kq ,nkafka Analog-to-

Digital Conversion (ADC) yryd jk w;r thg m%Odk mshjr ;=kla we;=<;a fõ' kshe§u" m%udKlrKh 
iy fla;kh lsÍu' 
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1) attenuation 
jeyeÍu 
 
 
   

2) decoding 
úflakkh 
 
 
   

3) distortion 
úlD;sh  

4) pulse code modulation 
iamkaok fla; uQ¾Pkh 
   

5) synchronization 
iuuqyq¾;lrKh  

 



 

 

 
(i) Attenuation / jeyeßu 

Attenuation is the reduction in signal strength as it travels through a medium. It is a critical factor in 
communication systems, affecting both the quality and range of signal transmission. Understanding 
and mitigating attenuation is essential for maintaining reliable communication, whether in wired 
networks, wireless systems, or audio transmission. Techniques like amplification, repeaters, and high-
quality transmission media are commonly used to combat the effects of attenuation. 
jeyeßu hkq udOHhla yryd .uka lrk úg ix{d Yla;sh wvq ùuhs' th ikaksfõok moaO;sj, 
;Srkd;aul idOlhla jk w;r" ix{d iïfm%aIKfha .=Kd;aulNdjh iy mrdih hk folgu 
n,mdhs' /yeka.; cd," /yeka rys; moaO;s fyda Y%jH iïfm%aIKh l=ula jqj;a úYajdiodhl 
ikaksfõokhla mj;ajd .ekSu i|yd ÿ¾j, ùu wjfndaO lr .ekSu iy wju lsÍu w;HjYH fõ' 
úia;drKh" mqkrdj¾;l iy Wiia ;;a;ajfha iïfm%aIK udOH jeks Ys,amSh l%u idudkHfhka ÿ¾j, 
ùfï n,mEï j,g tfrysj igka lsÍug Ndú;d lrhs' 

 
(ii) Decoding / úfla;kh 

Decoding is the process of converting encoded or compressed data back into its original form, making 
it understandable or usable again. Decoding is an essential part of communication and data processing, 
as it allows systems to interpret and display information that was previously encoded for transmission, 
storage, or security purposes. 
úfla;kh hkq fla;kh lrk ,o fyda iïmSä; o;a; kej; tys uq,a iajrEmhg mßj¾;kh lsÍfï 
l%shdj,shhs" th kej; f;areï .; yels fyda Ndú;d l< yels njg m;a lrhs' iïfm%aIKh" .nvd 
lsÍu fyda wdrlaIl wruqKq i|yd l,ska fla;kh lrk ,o f;dr;=re mßj¾:kh lsÍug iy 
m%o¾Ykh lsÍug moaO;sj,g bv i,ik neúka úfla;kh ikaksfõokfha iy o;a; ieliSfï 
w;HjYH wx.hls' 

 
(iii) Distortion / úlD;sh 

Distortion refers to any alteration or degradation of a signal's original form or characteristics as it 
passes through a system, medium, or process. This alteration can affect various types of signals, 
including audio, video, and electromagnetic signals, leading to a loss of fidelity or quality. Distortion 
can occur due to several factors, including the physical properties of the transmission medium, the 
characteristics of the devices involved, or environmental conditions. 
úlD;s lsÍu hkq moaO;shla" udOHhla fyda l%shdj,shla yryd .uka lrk úg ix{dfõ uq,a wdlD;sfha 
fyda ,laIKj, lsishï fjkiaùula fyda msßySula fõ' fuu fjkia lsÍu Y%jH" oDYH iy úoHq;a 
pqïNl ix{d we;=¿ úúO j¾.fha ix{dj,g n,mE yels w;r" th úYajdijka;Ndjh fyda 
.=Kd;aul nj ke;s ùug fya;= fõ' iïfm%aIK udOHfha fN!;sl .=Kdx." iïnkaO Wmdx.j, ,laIK 
fyda mdßißl ;;a;ajhka we;=¿ idOl lsysmhla ksid úlD;s ùu isÿúh yel' 

 
Pulse Code Modulation (PCM) 
iamkaok fla; uQ¾ckh 
 

Pulse Code Modulation (PCM) is a technique for converting analog signals into digital form by sampling 
the signal, quantizing the sampled values, and encoding them as binary numbers. It is widely used in 
telecommunications, audio, and video applications due to its ability to accurately represent analog signals 
in a digital format, enabling high-fidelity transmission and processing in digital systems. 
iamkaok fla; uQ¾ckh hkq ix{d kshe§fuka" ksheÈ w.hka m%udKkh lsÍfuka iy oaúuh ixLHd f,i 
fla;kh lsÍfuka wekf,d.a ix{d wxls; iajrEmhg mßj¾;kh lsÍfï ;dlaIKhls' th úÿ,s ixfoaY" 
Y%jH iy oDYH fhÿïj, nyq,j Ndú;d jkafka äðg,a wdlD;shlska m%;siu ix{d ksjerÈj ksrEmKh 
lsÍug we;s yelshdj ksid" by< úYajdikSh iïfm%aIKh iy äðg,a moaO;s ;=< ieliSug yelshdj we;s 
neúks' 

 
Synchronization 
iuuqyq¾;lrKh 
 

Synchronization is the process of coordinating multiple systems, devices, or data streams to ensure they 
operate in harmony and are properly aligned in time. It is critical in a wide range of applications, from 
data communication and network operations to multimedia playback and multithreading in computing. 
Effective synchronization ensures accuracy, consistency, and smooth operation across different systems, 
preventing errors and enhancing performance. 
iuuqyq¾;lrKh hkq nyq moaO;s" Wmdx. fyda o;a; m%jdyhka tluq;=j l%shd;aul jk nj iy kshñ; 
fõ,djg ksis f,i fm<.eiS we;s nj iy;sl lsÍu i|yd iïnkaëlrKh lsÍfï l%shdj,shhs' o;a; 
ikaksfõokfha iy cd, fufyhqïj, isg nyqudOH kej; Odjkh iy mß.KllrKfha nyq fmdg lsÍu 
olajd mq¿,a mrdihl fhÿï i|yd th b;d jeo.;a fõ' M,odhS iuuqyq¾;lrKh úúO moaO;s yryd 
ksrjoH;dj" wkql+,;dj iy iqug l%shdldÍ;ajh iy;sl lrhs" fodaI je<elaùu iy ld¾h idOkh jeä 
ÈhqKq lrhs' 
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The correct answer is (4) pulse code modulation 

ksjerÈ ms<s;=r (4) iamkaok fla; uQ¾ckh fõ 
 

Pulse Code Modulation (PCM) This is a method used to digitally represent analog signals. It involves 

sampling the analog signal at regular intervals and then quantizing the sampled values into discrete digital 

values, which are typically represented in binary form. PCM is a fundamental technique used in digital 

communication and audio recording. 
iamkaok fla; uQ¾ckh fuh m%;siu ix{d wxls; f,i ksrEmKh lsÍug Ndú;d lrk l%uhls' thg 
m%;siu ix{dj ks;H ld, mrdihka ;=< kshe§u iy miqj ksheÈ w.hka idudkHfhka oaúuh wdldrfhka 
ksrEmKh jk úúla; ixLHdxl w.hka njg m%udK lsÍu we;=<;a fõ' PCM hkq äðg,a ikaksfõokh 
iy Y%jH má.; lsÍfï§ Ndú;d lrk uQ,sl ;dlaIKhls' 

 

Why the Other Options Are Incorrect, 
fjk;a úl,am jerÈ wehs" 
 

1) Attenuation / ÿ¾j, ùu 

This refers to the reduction in signal strength as it travels through a medium. It is not a method of 

digitally representing analog signals. 
fuhska woyia lrkafka th udOHhla yryd .uka lrk úg ix{d m%n,;djh wvq ùuhs' th m%;siu 
ix{d wxls; f,i ksrEmKh lsÍfï l%uhla fkdfõ' 

 

2) Decoding / úfla;kh lsÍu 

This is the process of converting encoded or compressed data back into its original form. It does not 

involve the digital representation of analog signals. 
fuh fla;kh lrk ,o fyda iïmSä; o;a; tys uq,a iajrEmhg mßj¾;kh lsÍfï l%shdj,shhs' th 
m%;siu ix{dj, wxls; ksrEmKh we;=<;a fkdfõ' 

 

3) Distortion / úlD;s lsÍu 

This refers to the alteration of the original shape or characteristics of a signal. Distortion is generally 

undesirable and is not a method for representing analog signals digitally. 
fuh ix{djl uq,a yevh fyda ,laIK fjkia lsÍu woyia lrhs' úlD;s lsÍu idudkHfhka kqiqÿiq 
jk w;r th m%;siu ix{d wxls; f,i ksrEmKh lsÍfï l%uhla fkdfõ' 

 

4) Synchronization / iuuqyq¾;lrKh  

This refers to the coordination of events to operate a system in unison. In the context of data 

transmission, synchronization ensures that the sender and receiver are aligned in time, but it is not a 

method for representing analog signals digitally. 
moaO;shla tluq;=j l%shd;aul lsÍu i|yd isÿùï iïnkaëlrKh fuhska woyia flf¾' o;a; 
iïfm%aIK ikao¾Nh ;=<" hjkakd iy .%dylhd kshñ; fõ,djg iuuqyq¾;lrKh iy;sl lrhs" 
kuq;a th m%;siu ix{d wxls; f,i ksrEmKh lsÍfï l%uhla fkdfõ' 

 

The correct choice is Pulse Code Modulation (PCM), as it is specifically used to convert analog signals 

into a digital form for processing, transmission, and storage. 
ksjerÈ f;aÍu iamkaok fla; uQ¾ckh fõ" th úfYaIfhka m%;siu ix{d ieliSu" iïfm%aIKh iy 
.nvd lsÍu i|yd wxls; wdldrhla njg mßj¾;kh lsÍug Ndú;d lrhs'  
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16. Read the following sentence: 

my; j.ka;sh lshjkak' 
 

When devices send and receive data over a network, a protocol is used uniquely identify the sender 

interface and the correct delivery of the data to the receiver’s interface. 
cd,hla yryd Wmdx.j,ska o;a; heùu yd ,eîu isÿjk úg" hjkakdf.a w;=reuqyqK; wkkHj 
y÷kd.ekSug yd .%dylhdf.a w;=reuqyqK;g ksjerÈj o;a; <Õdlrùug kshudj,shla (protocol) 
fhdod.efka' 
 

What is the protocol that the writer in above sentence is referring to? 
by; j.ka;sfha rplhd woyia lrk kshudj,sh l=ula o? 

 
 
 

Answer : 3 ) 
 
(i) FTP (File Transfer Protocol) / f.dkq yqjudre kshudj,sh 

 

FTP (File Transfer Protocol) is a widely used protocol for transferring files between computers over a 
network. It operates on a client-server model and provides a standardized way to upload and download 
files. 
FTP (f.dkq yqjudre kshudj,sh) hkq cd,hla yryd mß.Kl w;r f.dkq udre lsÍu i|yd nyq,j 
Ndú;d jk fm%dfgdaflda,hls' th client-server wdlD;shla u; l%shd;aul jk w;r f.dkq Wvq.; 
lsÍug iy nd.; lsÍug m%ñ;s.; l%uhla imhhs' 

 
(ii) HTTP (Hypertext Transfer Protocol) 

 

HTTP (Hypertext Transfer Protocol) is the foundation of data communication on the World Wide Web. 
It is an application layer protocol used to request and deliver web content, such as web pages, images, 
and other resources. HTTP is a fundamental protocol for web communication, enabling the retrieval 
and exchange of resources across the internet. 
HTTP hkq f,dal jHdma; fjí wvúfha o;a; ikaksfõokfha mokuhs' th fjí msgq" mska;+r iy 
fjk;a iïm;a jeks fjí wka;¾.;hka b,a,Sug iy fnod yeÍug Ndú;d lrk fhÿï ia:r 
kshudj,shls' HTTP hkq fjí ikaksfõokh i|yd jk uQ,sl kshudj,shls" wka;¾cd,h yryd iïm;a 
,nd .ekSu iy yqjudre lsÍu il%Sh lrhs' 

  
(iii) MAC 

  

MAC (Media Access Control) is a sublayer of the data link layer (Layer 2) in the OSI (Open Systems 
Interconnection) model. It plays a critical role in controlling how data packets are transmitted between 
devices on a local network (such as Ethernet). MAC addresses ensure that data packets are delivered 
to the correct device within a local network. 
MAC (udOH m%fõY md,kh) hkq OSI (újD; moaO;s wka;¾ iïnkaO;d) udÈ,sfha o;a; iïnkaOl 
ia:rfha (Layer 2) Wm ia:rhls' foaYSh cd,hl ̂B;¾fkÜ jeks& Wmdx. w;r o;a; melÜ iïfm%aIKh 
jk wdldrh md,kh lsÍfï§ th ;SrKd;aul ld¾hNdrhla bgq lrhs' MAC ,smsk uÕska o;a; 
melÜ foaYSh cd,hla ;=< ksjerÈ Wmdx.h fj; ,nd fok nj iy;sl lrhs'  

 
A MAC address is a unique identifier assigned to the network interface controller (NIC) of a device. 
This address is used to ensure that data is delivered to the correct device on a network. 
MAC ,smskhla hkq Wmdx.hl cd, w;=reuqyqK;a md,lh (NIC) fj; mjrd we;s wkkH 
y÷kd.ekSuls' cd,hl ksjerÈ Wmdx.h fj; o;a; ,nd §u iy;sl lsÍu i|yd fuu ,smskh Ndú;d fõ' 
 
It is a 48-bit number, usually represented as 12 hexadecimal digits, divided into pairs by colons or 
hyphens (e.g. 00:1A:2B:3C:4D:5E). 
th ìgq 48 wxlhla jk w;r" idudkHfhka Iâ oYu ixLHd 12la f,i ksrEmkh jk w;r" ;Sre 
fyda yhs*ka u.ska hq., jYfhka fn§ we; (Wod'00:1A:2B:3C:4D:5E). 
 
The first 24 bits (6 digits) represent the manufacturer’s identifier (Organizationally Unique Identifier, 
or OUI), and the last 24 bits are assigned by the manufacturer to uniquely identify the device. 
m<uq ìgq 24 ^b,lalï 6& ksIamdolhdf.a ye÷kqïldrlh ^ixúOdkd;aulj wkkH y÷kd.ekSu" fyda 
OUI& ksfhdackh lrk w;r" Wmdx.h wkkH f,i y÷kd .ekSug ksIamdolhd úiska wjidk ìgq 
24 mjrkq ,efí' 
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1) FTP 2) HTTP 3) MAC 4) TCP 5) UDP 

 



 

 

 
(iv) TCP (Transmission Control Protocol) / iïfm%aIK md,k kshudj,sh 

TCP (Transmission Control Protocol) is one of the core protocols of the Internet Protocol (IP) suite, 
and it plays a critical role in ensuring reliable communication between devices on a network. It 
operates at the transport layer (Layer 4) of the OSI model.  
TCP (iïfm%aIK md,k kshudj,sh) hkq wka;¾cd, kshudj,sh (IP) lÜg,fha uQ,sl kshudj,ska tlla 
jk w;r th cd,hl Wmdx. w;r úYajdiodhl ikaksfõokh iy;sl lsÍfï§ ;SrKd;aul 
ld¾hNdrhla bgq lrhs' th OSI wdlD;sfha m%jdyk ia:rfha (Layer 4) l%shd;aul fõ'  
 
TCP is essential for ensuring that data is transmitted reliably and in the correct order across networks. 
It manages the complexities of error checking, flow control, and congestion control, making it the 
preferred protocol for many internet applications where data integrity is paramount. 
cd, yryd o;a; úYajikShj iy ksjerÈ ms<sfj,g iïfm%aIKh jk nj iy;sl lsÍu i|yd TCP 
w;HjYH fõ' th fodaI mÍlaId lsÍu" m%jdy md,kh iy ;onoh md,kh lsÍfï ixlS¾K;d 
l<ukdlrKh lrhs" o;a; wLKav;dj b;d jeo.;a jk fndfyda wka;¾cd, fhÿï i|yd th jvd;a 
leu;s kshudj,sh njg m;a lrhs' 

 
(v) UDP (User Datagram Protocol) 

UDP (User Datagram Protocol) is one of the core protocols of the Internet Protocol (IP) suite, 
operating at the transport layer (Layer 4) of the OSI model. Unlike TCP, UDP is a connectionless and 
unreliable protocol.  
UDP hkq wka;¾cd, kshudj,sh (IP) lÜg,fha uQ,sl kshudj,sh j,ska tlls" th OSI  udÈ,sfha 
m%jdyk ia:rfha (Layer 4) l%shd;aul fõ' TCP fuka fkdj UDP hkq iïnkaO;d rys; iy úYajdi 
l< fkdyels kshudj,shls' 
 
UDP is a fast, connectionless protocol that prioritizes speed over reliability. It is well-suited for 
applications where low latency is crucial, and the occasional loss of data is acceptable. While it lacks 
the reliability features of TCP, its simplicity and efficiency make it ideal for certain types of network 
communication. 
UDP hkq úYajikSh;ajhg jvd fõ.hg m%uqL;ajh fok fõ.j;a" iïnkaO;d rys; fm%dfgdaflda,hls' 
wvq m%udoh ;SrKd;aul jk fhÿï i|yd th fyd¢ka .e,fma" iy b|ysg o;a; ke;sùu ms<s.; 
yelsh' th TCP ys úYajikSh;ajfha ,laIK fkdue;s jqjo" tys ir, nj iy ld¾hlaIu;djh 
we;eï j¾.j, cd, ikaksfõokh i|yd th jvd;a iqÿiq fõ' 

 
The protocol referred to in the sentence is (3) MAC 
jdlHfha i|yka jk kshudj,sh (3) MAC fõ 
 
Explanation / meyeÈ,s lsÍu 
 
The sentence mentions the use of a protocol to uniquely identify the sender interface and the correct 
delivery of the data to the receiver’s interface. 
hjkakdf.a w;=reuqyqK; woaú;Sh f,i y÷kd .ekSug iy .%dylhdf.a w;=reuqyqK; fj; o;a; ksjerÈj 
fnod yeÍug kshudj,shla Ndú;d lsÍu jdlHfha i|yka fõ' 
 
MAC (Media Access Control) address is a unique identifier assigned to network interfaces for 
communications at the data link layer of a network segment. It is used to identify the sender and receiver 
interfaces in a local area network (LAN). 
MAC ,smskh hkq cd, fldgil o;a; iïnkaOl ia:rfha ikaksfõok i|yd cd, w;=reuqyqK;a fj; 
mjrd we;s wkkH y÷kd.ekSuls' th m%dfoaYSh cd,hl (LAN). hjkakdf.a iy .%dyl w;=reuqyqK;a 
y÷kd .ekSug Ndú;d lrhs' 
 
FTP (File Transfer Protocol) and HTTP (Hypertext Transfer Protocol) are application layer protocols used 
for file transfer and web browsing, respectively. 
FTP (File Transfer Protocol)  iy HTTP (Hypertext Transfer Protocol)  hkq ms<sfj,ska f.dkq yqjudrej 
iy fjí w;ßlaiq lsÍu i|yd Ndú;d lrk fhÿï ia:r kshudj,shla fõ' 
 
TCP and UDP are transport layer protocols used for delivering data between devices, but they do not 
uniquely identify the network interfaces in the way a MAC address does. 
TCP iy UDP hkq Wmdx. w;r o;a; fnod yeÍu i|yd Ndú;d lrk m%jdyk ia:r kshudj,sh fõ" 
kuq;a tAjd MAC ,smskhla lrk wdldrhg cd, w;=reuqyqK;a wkkH f,i y÷kd fkd.kS' 
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17. Given below are some characteristics of Transmission Control Protocol (TCP) and User Datagram  

Protocol (UDP) : 
my; § we;af;a iïfma%IK md,k kshudj,sfha (TCP) yd mßYS,l o;a; mKúv kshudj,sfha (UDP) 
,laIK lsysmhls' 

 

A. best suited for applications that need high reliability and where transmission time is less critical 
by< úYajdikSh;ajhla iy iïfma%IK ld,h t;rï jeo.;a fkdjk fhÿï i|yd b;d fhda.H fõ' 

 

B. faster and requires fewer resources 
fõ.j;a iy wvq iïm;a m%udKhla wjYH fõ' 

 

C. guarantees that no packets are missing 
lsisÿ fmdÈhla (packet) ke;s fkdjk njg iy;sl fõ' 

 

D. packets may not arrive in order 
fmdÈ wkqms<sfj<g fkd,eîug bv we;' 

 

E. used for voice communications over internet 
wka;¾cd,h yryd lgyv ikaksfõokhg Ndú; fõ' 

 

Which of the above are the characteristics of UDP? 

by; tajdhska UDP ys ,laIK jkafka fudkjd o? 
 

 
 
 

Answer : 5 ) 

 

Transmission Control Protocol / iïfm%aIK md,k kshudj,sh (TCP) 
 

Transmission Control Protocol (TCP) is a core protocol of the Internet Protocol (IP) suite, which operates 

at the transport layer (Layer 4) of the OSI model. TCP is responsible for providing reliable, ordered, and 

error-checked delivery of data between applications running on hosts on a network. It is widely used for 

internet applications such as web browsing, email, and file transfer. 

iïfm%aIK md,k kshudj,sh TCP hkq wka;¾cd, kshudj,sh (IP) lÜg,fha uQ,sl kshudj,sh jk w;r 
th OSI  wdlD;sfha m%jdyk ia:rfha (Layer 4) l%shd lrhs' cd,hl Odrl u; l%shd;aul jk fhÿï w;r 
úYajikSh" weKjqï l< iy fodaI iys; o;a; fnod yeÍu i|yd TCP j.lSu orhs' th fjí n%jqiska" 
Bfï,a iy f.dkq yqjudrej jeks wka;¾cd, fhÿï i|yd nyq,j Ndú;d fõ'  
 

Characteristics of TCP / TCP ys ,laIK 

 

(i) Connection-Oriented Communication / iïnkaO;d keUqre ikaksfõokh 

TCP requires a connection to be established between the sender and receiver before data is transmitted.  

TCP o;a; iïfm%aIKh lsÍug fmr hjkakd iy .%dylhd w;r iïnkaO;djhla we;s lr .ekSu 
wjYH fõ' 

 
(ii) Reliable Data Transfer / úYajikSh o;a; yqjudrej 

TCP ensures that each packet sent is acknowledged by the receiver. If an acknowledgment is not 

received, the packet is retransmitted. 

hjk iEu melÜgqjlau .%dylhd úiska ms<sf.k we;s nj TCP iy;sl lrhs' ms<s.ekSula fkd,enqfka 
kï" melÜgqj kej; iïfm%aIKh fõ' 
 

Each byte of data is assigned a sequence number. This helps in ensuring that data is reassembled in 

the correct order at the receiver’s end. 
iEu nhsÜ o;a;hlgu wkql%ñl wxlhla mjrkq ,efí' .%dylhdf.a fl<jf¾ o;a; ksjerÈ 
wkqms<sfj,g kej; tl,ia lr we;s nj iy;sl lsÍug fuh WmldÍ fõ' 
 

If a packet is lost during transmission, TCP detects the loss and retransmits the missing packet. 

iïfm%aIKh lsÍfï§ melÜgqjla ke;s jqjfyd;a" TCP w,dNh y÷kdf.k ke;sjQ melÜgqj kej; 
iïfm%aIKh lrhs' 
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1)  A, B and C only. 
A, B yd C muKs. 

2)  A, C and E only. 
A, C yd E muKs. 

3) A, D and E only. 
A, D yd E muKs. 

4) B, C and D only. 
B, C yd D muKs. 

5) B, D and E only. 
B,D yd E muKs. 

 



 

 

 
(iii) Error Detection and Correction / fodaI y÷kd .ekSu iy ksjerÈ lsÍu 

TCP includes a checksum field in its header for error-checking. If a packet is corrupted during 
transmission, it is detected, and the packet can be retransmitted. 
TCP tys YS¾Ifha fodaI mÍlaId lsÍu i|yd fplaiï lafIa;%hla we;=<;a fõ' iïfm%aIKh lsÍfï§ 
melÜgqjla ¥Is; ù we;akï" th wkdjrKh lr .kakd w;r" melÜgqj kej; iïfm%aIKh l< yel' 
 

TCP ensures that data is transmitted accurately and any errors or issues are corrected. 
TCP uÕska o;a; ksjerÈj iïfm%aIKh jk nj iy;sl lrk w;r lsishï fodaIhla fyda .eg¿ 
ksjerÈ lr we;' 

 
(iv) Congestion Control / ;onoh md,kh 

TCP includes algorithms to detect and avoid network congestion. If congestion is detected, TCP will 
reduce the rate of data transmission to prevent further packet loss. 
TCP cd, ;onoh y÷kd .ekSug iy j<lajd .ekSug we,af.dß;u we;=<;a fõ' ;onoh wkdjrKh 
jqjfyd;a" ;jÿrg;a melÜ wysñ ùu je<elaùu i|yd TCP o;a; iïfm%aIK fõ.h wvq lrkq we;' 

 
(v) Full Duplex Communication / mQ¾K oaú;aj ikaksfõokh 

TCP supports full-duplex communication, meaning data can be sent and received simultaneously 
between two devices. 
TCP mQ¾K oaú;aj ikaksfõokh i|yd iyh olajhs" tkï Wmdx. folla w;r tljr o;a; heùug 
iy ,eîug yelsh' 

 
(vi) Data Segmentation / o;a; LKavkh 

TCP breaks down large data into smaller segments for transmission. These segments are reassembled 
into the original data at the receiving end. 
TCP iïfm%aIKh i|yd úYd, o;a; l=vd fldgia j,g ì| ouhs' fuu fldgia ,eîfï fl<jf¾ 
uq,a o;a;j,g kej; tl;= lrkq ,efí' 
 
Examples of Applications Using TCP 
TCP Ndú;d lrk fhÿï i|yd WodyrK 
 
Web Browsing / fjí w;ßlaiq - HTTP/HTTPS 
Email / úoHq;a ;emE, - SMTP, IMAP, POP3 
File Transfer / f.dkq yqjudrej - FTP 
Remote Access / ÿria: m%fõYh - SSH, Telnet 
 

 
User Datagram Protocol / mßYS,l o;a; mKsúv kshudj,sh (UDP) 

 

User Datagram Protocol (UDP) is a communication protocol that operates at the transport layer (Layer 4) 
of the OSI (Open Systems Interconnection) model. UDP is a connectionless protocol that is designed for 
speed and efficiency, sacrificing reliability for simplicity and low latency. It is widely used in applications 
where quick data transmission is more important than accuracy, such as live streaming, online gaming, 
and Voice over IP (VoIP). 
mßYS,l o;a; mKsúv kshudj,sh (UDP) hkq OSI udÈ,sfha m%jdyk ia:rfha (Layer 4) l%shd;aul jk 
ikaksfõok fm%dfgdaflda,hls' UDP hkq fõ.h iy ld¾hlaIu;dj i|yd ks¾udKh lr we;s iïnkaO;d 
rys; kshudj,shls" ir, nj iy wvq m%udoh i|yd úYajikSh;ajh lem lrhs' iÔù m%jdyh" ud¾..; 
l%Svd iy Voice over IP (VoIP) jeks ksrjoH;djhg jvd blauka o;a; iïfm%aIKh jeo.;a jk fhÿïj, 
th nyq,j Ndú;d fõ' 
 
Characteristics of UDP / UDP ys ,laIK 

 

(i) Connectionless Communication / iïnkaO;d rys; ikaksfõokh 
UDP does not establish a connection before transmitting data. Data is sent in a stream of independent 
packets called datagrams. 
o;a; iïfm%aIKh lsÍug fmr UDP iïnkaO;djhla ia:dms; fkdlrhs' o;a; hjkq ,nkafka fâgd.%Eï 
f,i ye¢kafjk iajdëk melÜ m%jdyhla ;=< h' 
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(ii) Unreliable Data Transfer / úYajdi l< fkdyels o;a; yqjudrej 

UDP does not provide acknowledgments for received packets. This means the sender has no way of 

knowing if the data was successfully received. 

UDP ,enqKq melÜ i|yd ms<s.ekSï ,nd fkdfoa' fuhska woyia lrkafka o;a; id¾:lj ,enqfka 
oehs oek .ekSug hjkakdg l%uhla fkdue;s njhs' 

 

If a packet is lost or corrupted during transmission, UDP does not retransmit it. The application must 

handle any data loss if necessary. 

iïfm%aIKh w;r;=r melÜgqjla ke;s ù fyda úkdY ù we;akï" UDP th kej; iïfm%aIKh 
fkdlrhs' wjYH kï fhÿu ´kEu o;a; w,dNhla yeisrúh hq;=h' 

 

(iii) No Ordered Delivery / weKjqï l< fnodyeÍula fkdue; 

UDP does not guarantee that packets will arrive in the order they were sent. Packets may be received 

out of sequence, or some may not arrive at all. 

melÜ tjQ wkqms<sfj,g meñfKk njg UDP iy;sl fkdfõ' melÜ wkqms<sfj,ska msg; ,eìh 
yelsh" ke;fyd;a iuyrla lsisfia;a fkdmeñfKkq we;' 
 

Unlike TCP, UDP does not assign sequence numbers to packets, so there is no inherent mechanism 

for reordering them. 

TCP fuka fkdj" UDP úiska melÜ j,g wkql%ñl wxl ,nd fkdfoa" tneúka tAjd kej; wkqms<sfj<g 
ieliSug wdfõksl hdka;%Khla fkdue;' 

 

(iv) Low Overhead / wvq fmdÿ ld¾h 

UDP has minimal protocol overhead because it does not need to manage connections, 

acknowledgments, or retransmissions. This makes UDP faster and more efficient in scenarios where 

speed is critical. 

UDP yg iïnkaO;d" ms<s.ekSï" fyda kej; iïfm%aIK l<ukdlrKh lsÍug wjYH fkdjk ksid 
wju kshudj,sh Wäka we;' fuh fõ.h ;SrKd;aul jk wjia:d j,§ UDP fõ.j;a yd ld¾hlaIu 
lrhs' 

 

(v) Broadcast and Multicast Support / úldYk iy nyq úldYk iydh 

UDP is well-suited for applications that involve broadcasting (sending data to all devices on a network) 

or multicasting (sending data to a group of devices). This makes it ideal for streaming media and other 

real-time applications. 

UDP úldYkh ^cd,fha ish¨u Wmdx. fj; o;a; heùu& fyda nyq úldYkh ^Wmdx. iuQyhlg 
o;a; heùu& we;=<;a fhÿï i|yd fyd¢ka .e,fma' fuh m%jdy udOH iy wfkl=;a ;;H ld,Sk 
fhÿï i|yd jvd;a iqÿiq fõ' 

 

Examples of Applications Using UDP 

UDP Ndú;d lrk fhÿï i|yd WodyrK 
 

Streaming Media / m%jdy udOH - Audio Y%jH /Video ùäfhda 
Online Gaming / Tka,hska l%Svd 
Voice over IP - VoIP 
Domain Name System / jiï kdu moaO;sh - DNS 
Simple Network Management Protocol / ir, cd, l<ukdlrK kshudj,sh - SNMP 
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To determine which characteristics, apply to UDP (User Datagram Protocol), let’s analyze each 

characteristic in relation to UDP, 

mßYS,l o;a; mKsúv kshudj,sh i|yd wod< jk ,laIK ;SrKh lsÍu i|yd" UDP iïnkaOj tla 
tla ,laIK úYaf,aIKh lruq" 
 

A. Best suited for applications that need high reliability and where transmission time is less critical 

by< úYajdikSh;ajhla iy iïfma%IK ld,h t;rï jeo.;a fkdjk fhÿï i|yd b;d fhda.H fõ' 
  

Incorrect for UDP, this characteristic describes TCP, not UDP. UDP is not designed for high reliability. 

it prioritizes speed over reliability. 

UDP i|yd jerÈhs" fuu ,laIKh UDP fkdj TCP úia;r lrhs' UDP by< úYajikSh;ajh 
i|yd ks¾udKh lr ke; th úYajikSh;ajhg jvd fõ.hg m%uqL;ajh fohs' 

 
B. Faster and requires fewer resources 

fõ.j;a iy wvq iïm;a m%udKhla wjYH fõ' 
 

Correct for UDP, UDP is faster and uses fewer resources compared to TCP because it does not involve 

connection establishment or mechanisms for ensuring reliable delivery. 

UDP i|yd ksjerÈhs" UDP fõ.j;a jk w;r TCP yd ii|k úg wvq iïm;a Ndú;d lrhs" ukao 
thg iïnkaO;d msysgqùu fyda úYajdikSh fnod yeÍu iy;sl lsÍu i|yd hdka;%K we;=<;a fkdfõ' 
 

C. Guarantees that no packets are missing 

lsisÿ fmdÈhla (packet) ke;s fkdjk njg iy;sl fõ' 
 

Incorrect for UDP, UDP does not guarantee packet delivery. There is no mechanism in UDP to ensure 

that packets are not lost or missing. This is a characteristic of TCP. 

UDP i|yd jerÈhs" UDP melÜ fnod yeÍu iy;sl fkdlrhs' UDP ys melÜ ke;sùu fyda 
w;=reoyka ùu iy;sl lsÍug hdka;%Khla fkdue;' fuh TCP ys ,laIKhls' 

 

D. Packets may not arrive in order 

fmdÈ wkqms<sfj<g fkd,eîug bv we;' 
 

Correct for UDP, UDP does not guarantee that packets will arrive in the same order they were sent. 

Packets may be received out of order or may be lost. 

UDP i|yd ksjerÈ" UDP melÜ tjQ wkqms<sfj,gu meñfKk njg iy;sl fkdfõ' melÜ ms<sfj,ska 
,nd .ekSug fyda ke;s ùug bv we;' 

 

E. Used for voice communications over internet 

wka;¾cd,h yryd lgyv ikaksfõokhg Ndú; fõ' 
 

Correct for UDP, UDP is often used for real-time applications such as voice over IP (VoIP) because it 

allows for faster data transmission, even though it does not ensure packet reliability. 

UDP i|yd ksjerÈhs" UDP fndfyda úg IP (VoIP) lgyv jeks ;;H ld,Sk fhÿï i|yd Ndú;d 
fõ" ukao th melÜ úYajikSh;ajh iy;sl fkdlrk kuq;a fõ.j;a o;a; iïfm%aIKhg bv i,ihs' 

 

Characteristics of UDP /  UDP ys ,laIK" 
 

B - Faster and requires fewer resources 
   fõ.j;a iy wvq iïm;a m%udKhla wjYH fõ' 
 

D - Packets may not arrive in order 
   fmdÈ wkqms<sfj<g fkd,eîug bv we;' 
 

E - Used for voice communications over internet 
   wka;¾cd,h yryd lgyv ikaksfõokhg Ndú; fõ' 
 

So, Correct Answer is (5) B, D and E only. 

tneúka, ksjerÈ ms<s;=r (5) B, D iy E muKs fõ' 
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18. Which of the following is/are examples for the use of Client-Server model? 

fiajdfhdacl-fiajdodhl (Client-Server) wdlD;sfha Ndú;h i|yd WodyrK jkafka fudkjd o? 
 

A. A user printing a document using a printer connected to her computer 
;u mß.Klhg iïnkaO lr we;s uqølhla u.ska mßYS,lhl= f,aLkhla uqøKh lsßu 

 

B. A bank customer accessing online banking services with a web browser 
nexl= .kqfokqlrejl= fjí w;ßlaiqjla yryd ud¾..; nexl= fiajdjka fj; msúiSu 

 

C. A cashier of a shop that accepts payments by credit cards 
idmamqjl uqo,a whleñ (cashier) úiska Khm;a u.ska lrk f.ùï Ndr.ekSu 
 

 
 
 

Answer : 5 ) 

 

Key Points of MCQ 
 
(i) Client Server / fiajd,dNS fiajdodhl 

The Client-Server model is a fundamental architecture in network computing where multiple clients 

(users or devices) request and receive services from a centralized server.  
fiajd,dNS fiajdodhl wdlD;sh hkq nyq fiajdodhlhka ^mßYS,lhska fyda Wmdx.& uOH.; 
fiajdodhlhlska fiajd b,a,d isák iy ,nd .kakd cd, mß.Kkfha uQ,sl wdlD;s Ys,amhls' 
 
Client / fiajdodhlhd 
A client is any device or software that requests a service or resource from a server. Clients are 

typically end-user devices such as computers, smartphones, or tablets, running applications like web 

browsers, email clients, or point-of-sale systems. 
fiajdodhlfhla hkq fiajdodhlhlska fiajdjla fyda iïm;la b,a,d isák ´kEu Wmdx.hla fyda 
uDÿldx.hls' fiajd,dNSka idudkHfhka mß.Kl" iaud¾Ü f*daka fyda geí,Ü jeks wjidk mßYS,l 
Wmdx." fjí n%jqir" Bfï,a fiajd,dNSka" fyda úl=Kqï ia:dk moaO;s jeks fhÿï Odjkh lrhs' 
 

Server / fiajdodhlh 

A server is a powerful computer or software application that provides resources, data, or services to 

clients over a network. Servers can host websites, manage databases, provide email services, and more. 
fiajdodhlhla hkq cd,hla yryd fiajdodhlhskag iïm;a" o;a; fyda fiajd imhk n,j;a 
mß.Klhla fyda uDÿldx. fhÿuls' fiajdodhlhkag fjí wvú i;aldrl;ajh" o;a; iuqod 
l<ukdlrKh" Bfï,a fiajd iemhSu iy ;j;a fndfyda foa l< yel' 

 

Key Characteristics of the Client-Server Model 
fiajd,dNS fiajdodhl wdlD;sfha m%Odk ,laIK 
 

(i) Centralization / uOH.; lsÍu 

In a client-server model, the server is centralized, meaning it handles multiple client requests, 

manages data, and provides services from a single location. This centralization allows for easier 

management, security, and updates. 
fiajd,dNS-fiajdodhl wdlD;shla ;=<" fiajdodhlh uOH.; fõ" tkï th nyq fiajdodhl b,a,Sï 
yiqrejhs" o;a; l<ukdlrKh lrhs" iy tla ia:dkhl isg fiajd imhhs' fuu uOH.;lrKh 
myiq l<ukdlrKh" wdrlaIdj iy hdj;ald,Sk lsÍï i|yd bv i,ihs' 

   

(ii) Scalability / mßudKh 

Servers can be scaled up to handle many clients simultaneously, either by upgrading the server 

hardware or by distributing the load across multiple servers (load balancing). 
fiajdodhl oDVdx. W;afY%aKs lsÍu u.ska fyda nyq fiajdodhlhka ^Ndr ;=,kh lsÍu& yryd 
Ndrh fnod yeÍu u.ska" fndfyda fiajd,dNSka tljr yeisrùug fiajdodhlhka mßudKh l< 
yel' 
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1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

3) C only. 
C muKs. 

4) A and C only. 
A yd C muKs. 

5) B and C only. 
B yd C muKs. 

 



 

 

 

(iii) Resource Sharing / iïm;a fnod.ekSu 
 

Clients do not need to store all resources locally. Instead, they can access resources like files, 

databases, or applications stored on the server. fiajdodhlhskag ish¨u iïm;a foaYShj .nvd 
lsÍug wjYH fkdfõ' tA fjkqjg" Tjqkag fiajdodhlfha .nvd lr we;s f.dkq" o;a; iuqodhka 
fyda fhÿï jeks iïm;a fj; m%fõY úh yel' 

 

(iv) Security / wdrlaIdj 
 

Servers can enforce security policies, such as authentication and authorization, ensuring that only 

authorized clients can access certain services or data. 
iuyr fiajd fyda o;a; fj; m%fõY úh yelafla n,h,;a fiajdodhlhskag muKla nj iy;sl 
lrñka" i;Hdmkh iy wjirh jeks wdrlaIl m%;sm;a;s n,d;aul lsÍug fiajdodhlhkag yelsh' 

 
Examples of the Client-Server Model 
fiajd,dNS fiajdodhl udÈ,sfha WodyrK 
 

(i) Web Browsing / fjí w;ßlaiq 
 

When you visit a website, your web browser (client) sends a request to the web server hosting the 

site. The server processes the request and sends the web page back to the browser for display. 
Tn fjí wvúhlg msúfik úg" Tfí fjí n%jqirh ^fiajdodhlhd& fjí wvúh 
i;aldrl;ajh imhk fjí fiajdodhlhg b,a,Sula hjhs' fiajdodhlh b,a,Su l%shdjg kxjd 
m%o¾Ykh i|yd fjí msgqj kej; w;ßlaiqjg hjhs' 
 

Client: Web browser (e.g., Chrome, Firefox). 

fiajd,dNshd( fjí w;ßlaiqj (Wod(Chrome, Firefox). 
 

Server: Web server (e.g., Apache, Nginx). 

fiajdodhlh( fjí fiajdodhlh (Wod(Apache, Nginx). 

 

(ii) Email Services / Bfï,a fiajd 
 

When you use an email client like Microsoft Outlook or Gmail, the client connects to an email 

server to send or receive messages. The server handles the delivery and storage of emails. 

Tn Microsoft Outlook fyda Gmail jeks úoHq;a ;eme,a fiajdodhlhla Ndú;d lrk úg" 
fiajdodhlhd mKsúv heùug fyda ,eîug Bfï,a fiajdodhlhlg iïnkaO fõ' fiajdodhlh 
Bfï,a fnodyeÍu iy .nvd lsÍu yiqrejhs' 
 
Client: Email client (e.g. Outlook, Thunderbird). 

fiajd,dNshd( úoHq;a ;eme,a fiajdodhlhd (Wod(Outlook, Thunderbird). 
 

Server: Email server (e.g. Microsoft Exchange, Gmail). 

fiajdodhlh( úoHq;a ;eme,a fiajdodhlh ^Wod'"Microsoft Exchange, Gmail). 
 

(iii) Online Banking / ud¾..; nexl=lrKh 
 

When a customer accesses their bank account online, their web browser or mobile app (client) 

connects to the bank's server to retrieve account information, transfer funds, and perform other 

banking activities. 
.kqfokqlrefjl= ;u nexl= .sKqug ine¢j m%fõY jQ úg" Tjqkaf.a fjí w;ßlaiqj fyda cx.u 
fhÿu ^fiajdodhlhd& .sKqï f;dr;=re ,nd .ekSug" wruqo,a udre lsÍug iy fjk;a nexl= 
l%shdldrlï isÿ lsÍug nexl=fõ fiajdodhlhg iïnkaO fõ' 
 

Client: Banking app or web browser. 
fiajd,dNshd( nexl= fhÿu fyda fjí w;ßlaiqj' 
 

Server: Bank's web server. 
fiajdodhlh( nexl=fõ fjí fiajdodhlh' 
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(iv) File Sharing / f.dkq yqjudrej 
 

In a corporate environment, employees might access shared files on a central file server. The file 

server stores all the documents, and employees’ computers (clients) request access to these files. 
wdh;ksl mßirhla ;=<" fiajlhskag uOHu f.dkq fiajdodhlhl yjq,a f.dkq fj; m%fõY úh 
yelsh' f.dkq fiajdodhlh ish¨u f,aLk .nvd lrhs" iy fiajlhskaf.a mß.Kl 
^fiajdodhlhska& fuu f.dkq fj; m%fõYh b,a,d isà' 
 

Client: Employee's computer. 
fiajd,dNshd( fiajlhdf.a mß.Klh' 
 

Server: File server (e.g., Windows Server, NAS). 

fiajdodhlh( f.dkq fiajdodhlh ^Wod(Windows Server, NAS). 
 

(v) Database Access / o;a; iuqod m%fõYh 
 

A company's CRM system might use a client-server model where the CRM application (client) 

interacts with a central database server to retrieve or update customer records. 

iud.ul CRM moaO;sh mdßfNda.sl jd¾;d ,nd .ekSug fyda hdj;ald,Sk lsÍug CRM fhÿu 
^fiajdodhlhd& uOHu o;a; iuqod fiajdodhlhla iuÕ wka;¾l%shd lrk fiajdodhl-fiajdodhl 
wdlD;shla Ndú;d l< yelsh' 
 

Client: CRM software on a user's workstation. 

fiajd,dNshd( mßYS,lhdf.a jevfmdf<a CRM uDÿldx.h' 
 

Server: Database server (e.g., MySQL, Oracle). 

fiajdodhlh( o;a; iuqod fiajdodhlh ^Wod(MySQL, Oracle). 
 

(vi) Gaming / l%Svd lsÍu 
 

In online multiplayer games, players' consoles or PCs (clients) connect to a game server that 

manages the game world, synchronizes players' actions, and ensures a consistent gaming 

experience. 
ine¢ nyq l%Svl l%Svd j,§" l%Svlhkaf.a fldkafida, fyda mß.Kl ^fiajdodhlhska& l%Svd f,dalh 
l<ukdlrKh lrk" l%Svlhkaf.a l%shd iuuqyq¾; lrk" iy ia:djr l%Svd w;aoelSula iy;sl 
lrk l%Svd fiajdodhlhlg iïnkaO fõ' 
 

Client: Game console or PC (e.g., PlayStation, Xbox). 

fiajd,dNshd( l%Svd fldkafida,h fyda mß.Klh ^Wod(PlayStation, Xbox). 
 

Server: Game server (e.g., hosted by the game developer). 
fiajdodhlh( l%Svd fiajdodhlh ^Wod( l%Svd ixj¾Olhd úiska i;aldrl;ajh imhkq ,efí&' 

 

     (vii) Remote Desktop Access / ÿria: fvialafgdma m%fõYh 
 

Using a remote desktop application, a user can connect to a remote computer (server) to control it 

as if they were physically present. The client software on the local machine interacts with the 

remote server. 
ÿria: fvialafgdma fhÿula Ndú;d lrñka" mßYS,lfhl=g fN!;slj mj;skjdla fuka th md,kh 
lsÍug ÿria: mß.Klhlg ^fiajdodhlhg& iïnkaO úh yel' foaYSh hka;%fha fiajdodhl 
uDÿldx.h ÿria: fiajdodhlh iuÕ wka;¾l%shd lrhs' 
 

Client: Remote desktop software (e.g., Remote Desktop Connection, TeamViewer). 

fiajd,dNshd( ÿria: fvialafgdma uDÿldx.h ̂ Wod( ÿria: fvialafgdma iïnkaO;djh" TeamViewer&' 
 

Server: The remote computer or server being accessed. 
fiajdodhlh( ÿria: mß.Klh fyda fiajdodhlh m%fõY fjñka mj;S' 
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    (viii) Credit Card Payment Processing / fl%äÜ ldâ f.ùï ieliSu 

 

In a retail store, when a cashier swipes a customer’s credit card, the point-of-sale terminal (client) 
communicates with the payment processing server to authorize the transaction. 
is,a,r fj<|ie,l" whleñfhl= mdßfNda.slhdf.a fl%äÜ ldâm;la iajhsma lrk úg" úl=Kqï 
,laIH m¾hka;h ^fiajdodhlhd& .kqfokqj wkqu; lsÍu i|yd f.ùï ieliqï fiajdodhlh 
iuÕ ikaksfõokh lrhs' 
 

Client: Point-of-sale terminal. 
fiajd,dNshd( Point-of-sale m¾hka;h' 
 

Server: Payment processing server (e.g., Visa, MasterCard). 
fiajdodhlh( f.ùï ieliqï fiajdodhlh ^Wod( ùid" udiag¾ ldâ&' 

 
(ix) Cloud Computing / j<dl=¿ mß.Kkh 
 

When you use cloud services like Google Drive or Microsoft OneDrive, your device (client) 
connects to the cloud storage server to upload, download, or access files. 
Tn Google Drive fyda Microsoft OneDrive jeks la,jqâ fiajd Ndú;d lrk úg" Tnf.a Wmdx.h 
^fiajdodhlhd& f.dkq Wvq.; lsÍug" nd.ekSug fyda m%fõY lsÍug Cloud Storage fiajdodhlhg 
iïnkaO fõ' 
 

Client: Cloud service app or web browser. 
fiajd,dNshd( Cloud fiajd fhÿu fyda fjí w;ßlaiqj' 
 

Server: Cloud storage server. 
fiajdodhlh( Cloud .nvd fiajdodhlh' 

 
Let's analyze each scenario to determine if it fits the Client-Server model, 
fiajd,dNS fiajdodhl wdlD;shg .e,fmkjdo hkak ;SrKh lsÍug tla tla isoaêh úYaf,aIKh lruq" 
 
A. A user printing a document using a printer connected to her computer 

;u mß.Klhg iïnkaO lr we;s uqølhla u.ska mßYS,lhl= f,aLkhla uqøKh lsßu 
Not an example of Client-Server model, In this case, the printer is directly connected to the user's 
computer, and there is no client-server interaction. The computer is simply sending a print job to a 
locally connected device, which is more of a peer-to-peer interaction. 
fiajd,dNS fiajdodhl wdlD;sfha WodyrKhla fkdfõ" fuu wjia:dfjys§" uqøK hka;%h mßYS,lhdf.a 
mß.Klhg iDcqju iïnkaO ù we;s w;r" fiajd,dNS fiajdodhl wka;¾l%shdldß;ajhla fkdue;' 
mß.Klh yqfola foaYShj iïnkaê; Wmdx.hlg uqøK ld¾hhla hjhs" th iu jhfia ñ;=rka 
w;r wka;¾ l%shdjls' 

 
B.  A bank customer accessing online banking services with a web browser 

nexl= .kqfokqlrejl= fjí w;ßlaiqjla yryd ud¾..; nexl= fiajdjka fj; msúiSu 
Example of Client-Server model, Here, the client (the customer's web browser) interacts with a server 
(the bank's web server) to access online banking services. The server provides the requested services 
or data to the client. 
fiajd,dNS fiajdodhl udÈ,sfha WodyrKh" fuys§" fiajdodhlhd ^mdßfNda.slhdf.a fjí n%jqirh& 
ine¢ nexl= fiajd fj; m%fõY ùu i|yd fiajdodhlhla ^nexl=fõ fjí fiajdodhlh& iuÕ 
wka;¾l%shd lrhs' fiajdodhlhd úiska b,a¨ï lrk ,o fiajdjka fyda o;a; fiajdodhlhdg imhhs' 

 
C. A cashier of a shop that accepts payments by credit cards 

idmamqjl uqo,a whleñ (cashier) úiska Khm;a u.ska lrk f.ùï Ndr.ekSu 
Example of Client-Server model, When a cashier processes a credit card payment, the point-of-sale 
system (client) communicates with a payment processing server to authorize the transaction. This is a 
typical example of the client-server interaction where the client sends a request (payment 
authorization) and the server processes it. 
fiajd,dNS fiajdodhl wdlD;sfha WodyrKh" uqo,a whleñfhl= fl%äÜ ldâ f.ùula l%shdjg kxjk 
úg" úl=Kqï ,laIH moaO;sh ^fiajdodhlhd& .kqfokqj wkqu; lsÍu i|yd f.ùï ieliqï 
fiajdodhlhla iuÕ ikaksfõokh lrhs' fuh fiajdodhlhd b,a,Sula ^f.ùï wjirh& hjk w;r 
fiajdodhlh úiska th l%shdjg kxjk fiajdodhl-fiajdodhl wka;¾l%shd i|yd idudkH WodyrKhls' 

 
So, Correct Answer is (5) B and C only. 
tneúka, ksjerÈ ms<s;=r (5) B iy C muKs fõ' 
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19. Sender A wants to send the message HELLO to receiver B. Before sending the message, it is 

converted to IFMMP. Which of the following is correct with respect to this scenario? 
HELLO hk mKsjqvh B fj; heùug A g wjYH h' tu mKsjqvh heùug fmr th IFMMP njg 
yrjkq ,efí' fuu wjia:djg wod<j my; ljrla ksjerÈ o? 

 

A. A user printing a document using a printer connected to her computer 
HELLO ir, fm< (plaintext) jk w;r IFMMP fla;sl fm< (ciphertext) fõ' 

 

B. A bank customer accessing online banking services with a web browser 
IFMMP hkq HELLO u; ASCII fla;h fhojQ úg ,efnk m%;sM,hhs' 

 

C. A cashier of a shop that accepts payments by credit cards 
fla;k h;=r (encryption key) +1 pk w;r Ñfla;k h;=r (decryption key) -1 fõ' 
 

 
 
 

Answer : 3 ) 
 

Plaintext / ir, fm< 
 

Plaintext refers to the original, readable form of data or information before it has been encrypted. This is 
the data that is understandable and can be directly read and interpreted by humans or computers without 
needing any decryption. In the context of cryptography and data security, plaintext is the starting point for 
encryption and the end result of decryption. 
ir, fm< hkq .=ma;fla;kh lsÍug fmr o;a; fyda f;dr;=re j, uq,a" lshúh yels wdldrhhs' fuh 
f;areï .; yels o;a; jk w;r lsisÿ úfla;khla wjYH fkdù ñksiqkag fyda mß.Klj,g fl,skau 
lshjd w¾:l:kh l< yelsh' .=ma;fla;kh iy o;a; wdrlaIK ikao¾Nh ;=<" ir, fm< hkq 
fla;kh i|yd wdrïNl ,laIHh iy úfla;kfha wjidk m%;sM,hhs' 
 
Ciphertext / fla;sl fm< 

 

Ciphertext is the result of encryption performed on plaintext using an encryption algorithm and a key. This 
transformed data is not readable or understandable without the appropriate decryption key and process. 
Ciphertext ensures that the information is secure and protected from unauthorized access during storage 
or transmission. 
fla;sl fm< hkq fla;dxlk we,af.dß;uhla iy h;=rla Ndú;fhka plaintext u; isÿ lrk ,o 
fla;khl m%;sM,hls' fhda.H úfla;k h;=r iy l%shdj,sh fkdue;sj fuu mßj¾;kh lrk ,o o;a; 
lshúh yels fyda f;areï .; fkdyel' .nvd lsÍfï§ fyda iïfm%aIKh lsÍfï§ f;dr;=re iqrlaIs; nj 
iy wkjirfhka m%fõY ùfuka wdrlaId ùu Ciphertext iy;sl lrhs' 
 
Encryption / .=ma;fla;kh 

 

Encryption is the process of converting plaintext (readable data) into ciphertext (an unreadable format) to 
protect it from unauthorized access. This process ensures that only authorized parties can read the data by 
transforming it back into its original form through decryption. 
.=ma;fla;kh hkq wkjir m%fõYhlska wdrlaId lsÍu i|yd ir, fm< ^lshúh yels o;a;& fla;dxl 
fm< ^lshúh fkdyels wdlD;shla& njg mßj¾;kh lsÍfï l%shdj,shhs' fuu l%shdj,sh úfla;kh yryd 
o;a; kej; tys uq,a iajrEmhg mßj¾;kh lsÍfuka n,h,;a md¾Yajhkag muKla lshúh yels nj 
iy;sl lrhs' 

 
There are 2 ways. 
wdldr 2ls' 
 
1) Symmetric Key Encryption / iuñ;sl h;=re .=ma;fla;kh 

 

Uses the same key for both encryption and decryption. 
fla;kh iy úfla;kh hk folgu tlu h;=r Ndú;d lrhs' 
 

Faster and more efficient for encrypting large amounts of data. 
úYd, o;a; m%udKhla .=ma;fla;kh lsÍu i|yd fõ.j;a yd jvd ld¾hlaIu fõ' 
 

Key distribution and management can be challenging because the same key must be securely shared 
between the sender and receiver. 
h;=r fnodyeÍu iy l<ukdlrKh wNsfhda.d;aul úh yelafla tlu h;=r hjkakd iy ,nkakd 
w;r wdrlaIs;j fnod.; hq;= neúks' 
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1)  A only. 
A muKs. 

2)  A and B only. 
A yd B muKs 

3) A and C only. 
A yd C muKs 

4) B and C only. 
B yd C muKs. 

5) All A, B and C. 
A, B yd C ish,a,u 

 



 

 

 
2) Asymmetric Key Encryption / wiuñ;sl h;=re .=ma;fla;kh 

 

Uses a pair of keys a public key for encryption and a private key for decryption. 
h;=re hq.,hla Ndú;d lrhs' fla;kh i|yd fmdÿ h;=rla iy úfla;kh i|yd mqoa.,sl h;=rla' 
 

Solves the key distribution problem, as the public key can be openly shared. 
fmdÿ h;=r újD;j fnod .; yels neúka" h;=re fnod yeÍfï .eg¨j úi|hs' 
 

Slower than symmetric key encryption and typically used for smaller amounts of data or for securely 
exchanging symmetric keys. 
iuñ;sl h;=re .=ma;fla;khg jvd ukao.dó jk w;r idudkHfhka l=vd o;a; m%udKhla i|yd 
fyda iuñ;sl h;=re wdrlaIs;j yqjudre lr .ekSu i|yd Ndú;d fõ' 

 
Decryption / úfla;kh 

 

Decryption is the process of converting ciphertext (encrypted data) back into its original form, known as 
plaintext. This process allows authorized users to access and read the original data. Decryption uses a 
specific algorithm and a key to transform the ciphertext back into readable data. 
úfla;kh hkq fla;dxl fm< ^.=ma;fla;kh lrk ,o o;a;& kej; tys uq,a iajrEmhg mßj¾;kh 
lsÍfï l%shdj,shhs" th ir, fm< f,i ye¢kafõ' fuu l%shdj,sh n,h,;a mßYS,lhskag uq,a o;a; fj; 
m%fõY ùug iy lshùug bv i,ihs' fla;dxlkh kej; lshúh yels o;a; njg mßj¾;kh lsÍug 
úfYaIs; we,af.dß;uhla iy h;=rla Ndú;d lrhs' 
 
There are 2 ways. / wdldr 2ls' 
 
1) Symmetric Key Decryption / iuñ;sl h;=re úfla;kh 

 

Uses the same key for both encryption and decryption. 
fla;kh iy úfla;kh hk folgu tlu h;=r Ndú;d lrhs' 
 

If a message was encrypted using AES with a secret key, the same key must be used to decrypt it. 
ryia h;=rla iuÕ AES Ndú;fhka mKsúvhla fla;kh lr we;akï" th úfla;kh lsÍug tu 
h;=ru Ndú;d l< hq;=h' 

 
Process / l%shdj,sh 
 

1 The sender and receiver share a secret key. 
hjkakd iy ,nkakd ryia h;=rla fnod .kS' 

 

2 The sender encrypts the message using the key and sends the ciphertext. 
hjkakd h;=r Ndú;fhka mKsúvh fla;kh lr fla;dxlh hjhs' 
 

3 The receiver uses the same key to decrypt the ciphertext back into plaintext. 
.%dylhd fla;dxl fm< kej; idudkH mdGhg úfla;kh lsÍug tu h;=ru Ndú;d lrhs' 

 
2) Asymmetric Key Decryption / wiuñ;sl h;=re úfla;kh 

 

Uses a pair of keys a public key for encryption and a private key for decryption. 
h;=re hq.,hla Ndú;d lrhs' fla;kh i|yd fmdÿ h;=rla iy úfla;kh i|yd mqoa.,sl h;=rla' 
 

If a message was encrypted using RSA with the recipient's public key, the recipient must use their 
private key to decrypt it. 
,nkakdf.a fmdÿ h;=r iuÕ RSA Ndú;fhka mKsúvhla fla;kh lr we;akï" ,nkakd th 
úfla;kh lsÍug Tjqkaf.a mqoa.,sl h;=r Ndú;d l< hq;=h' 
 
Process / l%shdj,sh 
 

1 The sender encrypts the message using the recipient's public key. 
hjkakd ,nkakdf.a fmdÿ h;=r Ndú;fhka mKsúvh fla;kh lrhs' 

 

2 The encrypted message (ciphertext) is sent to the recipient. 
fla;kh lrk ,o mKsúvh ^fla;dxlh& ,nkakd fj; hjkq ,efí' 

 

3 The recipient uses their private key to decrypt the ciphertext back into plaintext. 
.%dylhd fla;dxl mdG kej; idudkH mdGhg úfla;kh lsÍug Tjqkaf.a mqoa.,sl h;=r Ndú; lrhs' 
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To determine the correct answer, let's analyze each statement in the context of the message conversion 
from HELLO to IFMMP. 
ksjerÈ ms<s;=r ksYaph lsÍu i|yd" HELLO isg IFMMP fj; mKsúv mßj¾;kfha ikao¾Nh ;=< 
tla tla m%ldYh úYaf,aIKh lruq' 

 
A. HELLO is the plaintext while IFMMP is the ciphertext. 

HELLO ir, fm< (plaintext) jk w;r IFMMP fla;sl fm< (ciphertext) fõ' 
 

Correct, The original message HELLO is known as the plaintext, and after encryption, it is converted 
to IFMMP, which is the ciphertext. This is a standard way of describing encrypted messages. 
ksjerÈhs" uq,a mKsúvh HELLO ir, fm< f,i y÷kajkq ,nk w;r" ixfla;dxlkh lsÍfuka 
miqj" th fla;dxl mdGh jk IFMMP njg mßj¾;kh fõ' fuh ixfla;d;aul mKsúv úia;r 
lsÍfï iïu; l%uhls' 

 
B. IFMMP is the result of applying the ASCII code to HELLO. 

IFMMP hkq HELLO u; ASCII fla;h fhojQ úg ,efnk m%;sM,hhs' 
 

Incorrect, The conversion from HELLO to IFMMP is not a direct application of ASCII encoding. 
Instead, it appears to be a simple Caesar cipher where each letter in HELLO is shifted by +1 in the 
alphabet to produce IFMMP. ASCII involves numerical representations of characters, not the kind of 
character shift seen here. 
jerÈhs" HELLO isg IFMMP fj; mßj¾;kh ASCII fla;kfha iDcq fhÿula fkdfõ' tA fjkqjg" 
th ir, iSi¾ fla;dxlhla f,i fmfka" tys§ HELLO ys iEu wl=rlau IFMMP ksmoùug fydaäfha 
+1 u.ska udre lrkq ,efí' ASCII fuys olakg ,efnk wdldrfha wlaIr udrejla fkdj" wlaIr 
ixLHd;aul ksrEmKhka we;=<;a fõ' 

 
C. +1 is the encryption key while -1 is the decryption key. 

fla;k h;=r (encryption key) +1 pk w;r Ñfla;k h;=r (decryption key) -1 fõ' 
 

Correct, The transformation from HELLO to IFMMP involves shifting each letter by +1 in the 
alphabet. For example, 'H' becomes 'I', 'E' becomes 'F', etc. The key used for this encryption is +1. To 
decrypt IFMMP back to HELLO, you would apply a -1 shift, making -1 the decryption key. 
ksjerÈhs" HELLO isg IFMMP olajd mßj¾;khg tla tla wl=r fydaäfha +1 u.ska udre lsÍu 
we;=<;a fõ' WodyrKhla f,i" H I njg m;a fõ" E F njg m;a fõ" wdÈh' fuu ixfla;kh i|yd 
Ndú;d lrk h;=r +1 fõ' IFMMP kej; HELLO fj; úfla;kh lsÍug" Tn -1 úfla;k h;=r 
lrñka -1 udrejla fhdokq we;' 

 
Summary / idrdxYh 
 
A is correct: HELLO is the plaintext, and IFMMP is the ciphertext. 
A ksjerÈhs( HELLO hkq ir, mdGh jk w;r IFMMP hkq fla;dxl mdGhhs' 
 
B is incorrect: The conversion is not related to ASCII coding but rather a Caesar cipher shift. 
B jerÈhs( mßj¾;kh ASCII fla;khg iïnkaO fkdj iSi¾ fla;dxl udrejls' 
 
C is correct: The encryption key is +1, and the decryption key is -1. 
C ksjerÈhs( ixfla;dxlk h;=r +1 jk w;r úfla;k h;=r -1 fõ' 
 
So, Correct Answer is (3) A and C only. 
tneúka, ksjerÈ ms<s;=r (3) A iy C muKss fõ' 
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20. Consider the following paragraph with three blanks labelled A, B and C: 

A, B iy C f,i ysia;eka ;=kla iys; my; fþoh i,lkak' 
 

When there are multiple computers in an office, each computer can be given a private IP address. The 
router in the office gets a .....A...... IP address, and each of the computers connected to that router through 
guided/unguided media gets a private IP address from the .....B...... via the ....C.... protocol. 
ld¾hd,hl mß.Kl lsysmhla we;s úg" tu tla tla mß.Klhg fm!oa.,sl IP fhduqjl a (address) 
Èh yel' ld¾hd,fha ux yiq/jg (router) .......A........ IP fhduqjla ,efnk w;r" kshuq$ kshuq fkdjk 
udOH yryd tu ux yiq/jg iïnkaO wfkl=;a tla tla mß.Klhg" .......B........ fj;ska .......C........ 
kshudj,sh yryd fm!oa.,sl IP fhduqjla ,nd foa' 
 

Which of the following is the correct combination for the blanks A, B and C? 
by; A, B iy C ysia;ekaj,g iqÿiq ksjerÈ ixfhdackh my; ljrla o? 

 
1) A - private, B - file server, C - HTTP 
2) A - private, B - Internet, C - DHCP 
3) A - private, B - router, C - FTP 
4) A - public, B - file server, C - FTP 
5) A - public, B - router, C - DHCP 

 
Answer : 5 ) 
 
Private IP Address / mqoa.,sl IP ,smskh 

 

A private IP address is an IP address that is used within a private network, such as a home, office, or 
enterprise network. These addresses are not routable on the public internet, meaning they are reserved for 
use within local networks and cannot be accessed directly from the outside world. 
mqoa.,sl IP ,smskhla hkq ksjila" ld¾hd,hla fyda jHjidh cd,hla jeks mqoa.,sl cd,hla ;=< Ndú;d 
jk IP ,smskhls' fuu ,smsk fmdÿ wka;¾cd,fha .uka l< fkdyel" tkï tAjd foaYSh cd, ;=< Ndú;h 
i|yd fjka lr we;s w;r ndysr f,dalfhka iDcqj m%fõY úh fkdyel' 
 
Range of Private IP Addresses 
mqoa.,sl IP ,smsk mrdih 
 
Class A: 10.0.0.0 to 10.255.255.255 (10.0.0.0/8) 
Class B: 172.16.0.0 to 172.31.255.255 (172.16.0.0/12) 
Class C: 192.168.0.0 to 192.168.255.255 (192.168.0.0/16) 
 
These ranges are designated for private use and are not assigned to any specific organization. They can be 
freely used within any local network. 
fuu mrdihka mqoa.,sl Ndú;h i|yd kï lr we;s w;r lsisÿ ksYaÑ; ixúOdkhlg mjrd fkdue;' 
´kEu foaYSh cd,hla ;=< tAjd ksoyfia Ndú;d l< yelsh' 
 
Local Network Use / foaYSh cd, Ndú;h 
Private IP addresses are used to identify devices within a local network (e.g., a home or office LAN). Each 
device on the network is assigned a unique private IP address by the router, usually through the DHCP 
protocol. 
mqoa.,sl IP ,smsk foaYSh cd,hla ;=< Wmdx. y÷kd .ekSug Ndú;d lrhs ^Wod( ksji fyda ld¾hd, LAN& 
cd,fha iEu Wmdx.hlgu idudkHfhka DHCP fm%dfgdaflda,h yryd rjqgrh u.ska wkkH mqoa.,sl IP 
,smskhla mjrkq ,efí' 
 
Public IP Address / fmdÿ IP ,smskh 

 

A public IP address is an IP address that is assigned to a device that is directly accessible over the internet. 
Unlike private IP addresses, which are used within local networks and are not visible to the outside world, 
public IP addresses are unique across the entire internet and are used to identify devices such as servers, 
routers, and other networking equipment that need to communicate with other devices on global internet. 
fmdÿ IP ,smskhla hkq wka;¾cd,h yryd iDcqju m%fõY úh yels Wmdx.hlg mjrd we;s IP ,smskhls' 
m%dfoaYSh cd, ;=< Ndú; jk iy ndysr f,dalhg fkdfmfkk mqoa.,sl IP ,smsk fuka fkdj" fmdÿ IP 
,smsk uq¿ wka;¾cd,h mqrdu woaú;Sh jk w;r tAjd iuÕ ikaksfõokh lsÍug wjYH fiajdodhl" ux 
yiqrej iy fjk;a cd,lrK WmlrK jeks f.da,Sh wka;¾cd,fha fjk;a Wmdx. y÷kd .ekSug Ndú;d 
lrhs' 
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Guided media / kshuq udOH 
Guided media refers to the transmission of data over a physical path or medium. This type of media 
provides a clear, defined route for the signal to travel from the sender to the receiver. Guided media is 
essential in wired communication systems, where the physical connection ensures that the data is 
transmitted efficiently and with minimal interference. 
kshuq udOH hkq fN!;sl ud¾.hla fyda udOHhla yryd o;a; iïfm%aIKh lsÍuhs' fuu j¾.fha udOH 
uÕska ix{dj hjkakdf.a isg .%dylhd olajd .uka lsÍu i|yd meyeÈ,s" ksYaÑ; ud¾.hla imhhs' 
/yeka.; ikaksfõok moaO;sj, ud¾f.damfoaYl udOH w;HjYH jk w;r" fN!;sl iïnkaO;djh o;a; 
ld¾hlaIuj iy wju ueÈy;aùï iys;j iïfm%aIKh jk nj iy;sl lrhs' 
 
Non Guided Media / kshuq fkdjk udOH 
Non-guided media, also known as unguided media or wireless media, refers to the method of transmitting 
data without using a physical conductor. Instead of traveling through cables or optical fibers, signals in 
non-guided media are broadcast through the air, vacuum, or even water. This type of transmission relies 
on electromagnetic waves, such as radio waves, microwaves, or infrared signals, to carry data from one 
point to another. 
kshuq fkdjk udOH fyda /yeka rys; udOH f,io ye¢kafjk ud¾..; fkdjk udOH " fN!;sl 
ikakdhlhla Ndú;d fkdlr o;a; iïfm%aIKh lsÍfï l%uh i|yka lrhs' flan,a fyda oDYH ;ka;= 
yryd .uka lrkjd fjkqjg" uÕ fmkajk udOHj, jd;h" ßla;h fyda c,h mjd úldYkh fõ' fuu 
j¾.fha iïfm%aIKh" .=jkaúÿ,s ;rx." laIqø ;rx. fyda wfOdarla; ixfõok fyda wfOdarla; ixfõok 
jeks úoHq;a pqïNl ;rx. u; r|d mj;S' 
 
Router / ud¾.ldrlh 
A router is a critical networking device that connects multiple networks and directs data traffic between 
them. It serves as an intermediary, managing the flow of data packets between devices within a local 
network (such as computers, smartphones, and printers) and external networks (like the internet). Whether 
at home or in a large enterprise, routers enable efficient, secure, and reliable communication, ensuring that 
data gets where it needs to go. 
ud¾.ldrlhla hkq nyq cd, iïnkaO lrk iy tAjd w;r o;a; .ukd.ukh fufyhjk ;SrKd;aul 
cd,lrK Wmdx.hls' th foaYSh cd,hla ^mß.Kl" iaud¾Ü f*daka iy uqøK hka;% jeks& iy ndysr cd, 
^wka;¾cd,h jeks& ;=< we;s Wmdx. w;r o;a; melÜ .,dhdu l<ukdlrKh lrñka w;rueÈfhl= 
f,i fiajh lrhs' ksjfia fyda úYd, jHjidhl fõjd" ud¾.ldrl ld¾hlaIu" wdrlaIs; iy úYajdiodhl 
ikaksfõokh il%Sh lrhs" o;a; hd hq;= ;ekg ,efnk nj iy;sl lrhs' 
 
FTP (File Transfer Protocol) / f.dkq yqjudre kshudj,sh 
FTP (File Transfer Protocol) is a widely used protocol for transferring files between computers over a 
network. It operates on a client-server model and provides standardized way to upload and download files. 
FTP (f.dkq yqjudre kshudj,sh) hkq cd,hla yryd mß.Kl w;r f.dkq udre lsÍu i|yd nyq,j 
Ndú;d jk kshudj,shls' th client-server wdlD;shla u; l%shd;aul jk w;r f.dkq Wvq.; lsÍug iy 
nd.; lsÍug m%ñ;s.; l%uhla imhhs' 
 
HTTP (Hypertext Transfer Protocol) 
HTTP (Hypertext Transfer Protocol) is the foundation of data communication on the World Wide Web. It 
is an application layer protocol used to request and deliver web content, such as web pages, images, and 
other resources. HTTP is a fundamental protocol for web communication, enabling the retrieval and 
exchange of resources across the internet. 
HTTP hkq f,dal jHdma; fjí wvúfha o;a; ikaksfõokfha mokuhs' th fjí msgq" mska;+r iy fjk;a 
iïm;a jeks fjí wka;¾.;hka b,a,Sug iy fnod yeÍug Ndú;d lrk fhÿï ia:r kshudj,shls' 
HTTP hkq fjí ikaksfõokh i|yd jk uQ,sl kshudj,shls" wka;¾cd,h yryd iïm;a ,nd .ekSu iy 
yqjudre lsÍu il%Sh lrhs' 
 
Dynamic Host Configuration Protocol / .;sl ix.%dyl úkHdi kshudj,s (DHCP)  
Dynamic Host Configuration Protocol (DHCP) is a network management protocol used to automatically 
assign IP addresses and other network configuration parameters to devices (such as computers, 
smartphones, printers, etc.) on a network. This automation reduces the need for manual configuration by 
network administrators or users and ensures that devices can communicate efficiently within the network. 
.;sl ix.%dyl úkHdi kshudj,s wkq.%dylh (DHCP) hkq cd,hl we;s Wmdx. ^mß.Kl" iaud¾Üf*daka" 
uqøK hka;% jeks& fj; iajhxl%Shj IP ,smsk iy wfkl=;a cd, úkHdi mrdñ;Ska mejÍug Ndú;d lrk 
cd, l<ukdlrK kshudj,shls' fuu iajhxl%ShlrKh cd, mßmd,lhska fyda mßYS,lhska úiska w;ska 
úkHdi lsÍfï wjYH;djh wvq lrk w;r Wmdx.j,g cd,h ;=< ld¾hlaIuj ikaksfõokh l< yels 
nj iy;sl lrhs' 
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File Server / f.dkq fiajdodhlh 

 

A file server is a specialized computer or device on a network that provides centralized storage and 
management of files for multiple users and client devices. It allows users to store, access, and share files, 
such as documents, images, videos, and application data, over a network. The file server manages file 
operations like reading, writing, and saving files, and it ensures that authorized users can access the files 
they need while maintaining security and data integrity. 
f.dkq fiajdodhlhla hkq nyq mßYS,lhska iy fiajdodhl Wmdx. i|yd f.dkq uOH.; .nvd lsÍu 
iy l<ukdlrKh imhk cd,hl úfYaIs; mß.Klhla fyda Wmdx.hls' th cd,hla yryd f,aLk" 
mska;+r" ùäfhda iy fhÿï o;a; jeks f.dkq .nvd lsÍug" m%fõY ùug iy fnod .ekSug mßYS,lhskag 
bv i,ihs' f.dkq fiajdodhlh f.dkq lshùu" ,sùu iy iq/lSu jeks f.dkq fufyhqï l<ukdlrKh 
lrhs" iy n,h,;a mßYS,lhskag wdrlaIdj iy o;a; wLKav;dj mj;ajd .ksñka Tjqkag wjYH f.dkq 
fj; m%fõY úh yels nj iy;sl lrhs' 
 
To determine the correct answer, let's analyze each blank in the context of the paragraph, 
ksjerÈ ms<s;=r ;SrKh lsÍu i|yd" fþofha ikao¾Nh ;=< tla tla ysia ;eka úYaf,aIKh lruq" 
 
A. Type of IP address given to the router 

uxyiqrej ,nd § we;s IP ,smskfha j¾.h 
 

The router in an office typically gets a public IP address from the Internet Service Provider (ISP). This 
public IP address allows the router to communicate with external networks, such as the internet. 
ld¾hd,hl uxyiqrej idudkHfhka wka;¾cd, fiajd imhkakdf.ka (ISP) fmdÿ IP ,smskhla ,nd 
.kS' fuu fmdÿ IP ,smskh uxyiqrejg wka;¾cd,h jeks ndysr cd, iuÕ ikaksfõokh lsÍug bv 
i,ihs' 

 
B. Device that assigns private IP addresses 

mqoa.,sl IP ,smsk mjrk Wmdx.h 
 

The device responsible for assigning private IP addresses to the computers in the office is the router. 
The router uses a specific protocol to assign these addresses. 
ld¾hd,fha mß.Kl fj; mqoa.,sl IP ,smsk mejÍu i|yd j.lsj hq;= Wmdx.h uxyiqrej fõ' 
fuu ,smsk mejÍu i|yd uxyiqrej úfYaIs; kshudj,shla Ndú;d lrhs' 

 
C. Protocol used to assign private IP addresses 

mqoa.,sl IP ,smsk mejÍug Ndú;d lrk kshudj,sh 
 

The DHCP (Dynamic Host Configuration Protocol) is the protocol used by routers to automatically 
assign private IP addresses to devices connected to the network. 
.;sl ix.%dyl úkHdi kshudj,s wkq.%dylh (DHCP) hkq cd,hg iïnkaO Wmdx. fj; mqoa.,sl 
IP ,smsk iajhxl%Shj mejÍug uxyiqrej Ndú;d lrk kshudj,shhs' 

 
Correct Combination for the Blanks 
ysia ;eka i|yd ksjerÈ ixfhdackh 
 
A - public: The router gets a public IP address. 
   fmdÿ: uxyiqrejg fmdÿ IP ,smskhla ,efí' 
 
B - router: The router assigns private IP addresses to the computers. 
   ux yiqrej( uxyiqrej mß.Klhg mqoa.,sl IP ,smsk mjrhs' 
 
C - DHCP: DHCP is the protocol used for assigning IP addresses. 
      DHCP: DHCP hkq IP ,smsk mejÍu i|yd Ndú;d lrk kshudj,shhs' 
 
So, Correct Answer is 5)  A - public, B - router, C – DHCP. 
tneúka, ksjerÈ ms<s;=r 5)  A - fmdÿ, B - ux yiqrej, C – DHCP fõ' 
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21. Consider the information system types in List A and some examples in List B: 

A ,ehsia;=fõ olajd we;s f;dr;=re moaO;s j¾. lsysmh yd B ,ehsia;=fõ olajd we;s ksoiqka lsysmh i,lkak' 
 

     List A      List B 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

A good matching between lists A and B is: 
A iy B ,ehsia;= w;r ksjerÈ .e,mSu jkafka" 

 
1)  A1-B1, A2-B2, A3-B3  2) A1-B2, A2-B3, A3-B1 3)  A1-B3, A2-B1, A3-B2   

4) A1-B2, A2-B1, A3-B3 5)  A1-B3, A2-B2, A3-B1 

 
Answer : 2 ) 

 

let's analyze the items in List A and List B. 

,ehsia;=j A iy ,ehsia;=j B ys we;s whs;u úYaf,aIKh lruq' 
 
List A 

 

• A1 - Enterprise Resource Planning System (ERP) 

A1 - jHjidh iïm;a ie,iqï (ERP) moaO;sh 
 

ERP systems integrate various functions of a business, including manufacturing, marketing, sales, 

accounting, and human resources, into a unified system. 

ERP moaO;s ksIamdokh" wf,úlrKh" úl=Kqï" .sKqïlrKh iy udkj iïm;a we;=¿ jHdmdrhl 
úúO ld¾hhka tAldnoaO moaO;shlg tAldnoaO lrhs' 

 
• A2 - Expert System 

A2 - úfYaI{ (expert) moaO;sh 
 

An Expert System is an AI-based system that uses knowledge and inference procedures to solve 

problems that typically require human expertise. 
úfYaI{ moaO;shla hkq idudkHfhka udkj úfYaI{;dj wjYH jk .eg¿ úi£u i|yd oekqu 
iy wkqudk l%shd mámdá Ndú;d lrk AI u; mokï jQ moaO;shls' 
 

• A3 - Transaction Processing System (TPS): 

A3 -.kqfokq (TPS) ieliqï moaO;sh 
 

TPS systems handle and process large volumes of routine, recurring transactions. Examples include 

systems that handle billing, payroll, or customer account management. 

TPS moaO;s úYd, ffoksl" mqkrdj¾;k .kqfokq yeisrùu iy ieliSu' WodyrK f,i ì,am;a" 
jegqma f.ùu" fyda mdßfNda.sl .sKqï l<ukdlrKh yiqrejk moaO;s we;=<;a fõ' 
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A1 - Enterprise Resource Planning System 
   jHjidh iïm;a ie,iqï moaO;sh 
 

A2 - Expert system 
   úfYaI{ moaO;sh 
 

A3 - Transaction processing system 
   .kqfokq ieliqï moaO;sh 
 

B1 - A customer account system in a bank 
  nexl=jl mj;sk mdßfNda.sl .sKqï moaO;shla 

 

B2 - A system that facilitates manufacturing,  
         marketing and sales of a garment business 
         ksñ we÷ï jHdmdrhl ksIamdokh"wf,úlrKh 
     yd fjf<|du myiq flfrk moaO;shla 
 

B3 - A system that prescribes ayurvedic medicines   
  using a knowledge base 
 oekqï .nvdjla Ndú; lr wdhq¾fõo T!IO   
 kshu flfrkemoaO;shla 
 



 

 

 
List B 

 

• B1 - A customer account system in a bank 

B1 - nexl=jl mj;sk mdßfNda.sl .sKqï moaO;shla 
 

This is an example of a Transaction Processing System (TPS), which processes routine transactions 

like customer deposits, withdrawals, and account inquiries. 
fuh mdßfNda.sl ;ekam;=" uqo,a wdmiq .ekSï iy .sKqï úuiSï jeks idudkH .kqfokq l%shdjg kxjk 
Transaction Processing System (TPS) ioyd WodyrKhls' 
 

• B2 - A system that facilitates manufacturing, marketing, and sales of a garment business: 

B2 - ksñ we÷ï jHdmdrhl ksIamdokh" wf,úlrKh yd fj<odu myiq flfrk moaO;shla 
 

This is an example of an Enterprise Resource Planning System (ERP), which integrates various 

functions of the business to streamline operations. 

fuh Enterprise Resource Planning System (ERP) ioyd WodyrKhls" th jHdmdrfha úúO ld¾hhka 
fufyhqï úêu;a lsÍu i|yd tAldnoaO lrhs' 
 

• B3 - A system that prescribes ayurvedic medicines using a knowledge base: 

oekqï .nvdjla (knowledge base) Ndú; lr wdhq¾fõo T!IO kshu flfrk moaO;shla 
 

This is an example of an Expert System, as it uses a knowledge base and inference rules to provide 

advice or solutions in a specialized domain, such as medical treatment. 

ffjoH m%;sldr jeks Expert System tll Wmfoia fyda úi÷ï iemhSu i|yd oekqu mokula iy 
wkqudk Í;s Ndú;d lrk neúka fuh úfYaI{ moaO;shlg WodyrKhls' 
 

Matching / .e,mSu 
 

• A1 - Enterprise Resource Planning System matches with B2 - A system that facilitates manufacturing, 

marketing, and sales of a garment business. 
A1 - Enterprise Resource Planning System B2 - iuÕ .e,fma weÕ¨ï jHdmdrhla ksIamdokh" 
wf,úlrKh iy úlsŒu i|yd myiqlï imhk moaO;shls' 
 

• A2 - Expert System matches with B3 - A system that prescribes ayurvedic medicines using a 

knowledge base. 

A2 - Expert System B3 iuÕ .e,fma - oekqu mokula Ndú;d lrñka wdhq¾fõo T!IO kshu lrk 
moaO;shls' 
 

• A3 - Transaction Processing System matches with B1 - A customer account system in a bank. 

A3 Transaction Processing System B1 iuÕ .e,fma - nexl=jl mdßfNda.sl .sKqï moaO;shls' 
 

Correct Matching / ksjerÈ .e,mSu  
 

2)  A1-B2,  A2-B3,  A3-B1 
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22. Which of the following is incorrect about the Agile Method? 

iqp,H l%uh (agile method) iïnkaOfhka jerÈ jkafka my; l=ula o? 
 

1) It cannot be used when the project has a fixed set of requirements. 
jHdmD;shg ksYaÑ; wjYH;d l=,lhla we;s úg fuh fhdod.; fkdyels h'    

 

2) It recommends a time sliced schedule for task completion. 
ld¾h ksulsÍu i|yd ldKavj,g fn¥ ld,igykla ks¾foaY lrhs' 

 

3) It delivers gradual builds of the working product in an iterative manner. 
l%ñlj" l%shd;aul uÜgfï ksuejqu mqk¾lrK wdldrfhka ,nd foa'    

 

4) It facilitates stakeholders (e.g. : buyer, user) to review progress and provide feedback every phase. 
iEu wÈhrl§u wod< mqoa.,hskag ^Wod( .ekqïlreg" mßYS,lhdg& m%.;sh iudf,dapkh lr  
m%;sfmdaIK ,nd§ug myiqlï ,nd foa' 

 

5) The product of each build is tested independently. 
iEu wÈhf¾§u ksuejqu iajdëkj mßlaId (test) flf¾. 

 
Answer : 1 ) 
 
Let's review the options in the context of the Agile Method. 
iqp,H l%uh  l%ufha ikao¾Nh ;=< úl,am iudf,dapkh lruq' 
 
1. "It cannot be used when the project has a fixed set of requirements." 

"jHdmD;shg ksYaÑ; wjYH;d l=,lhla we;s úg fuh fhdod.; fkdyels h'" 
 

This statement is incorrect. Agile can be used even if a project has a fixed set of requirements. 
However, Agile is typically preferred when requirements are expected to evolve or are not fully 
defined upfront. If requirements are fixed, traditional methodologies like Waterfall might be more 
commonly used, but it doesn't mean Agile cannot be applied. 
fuu m%ldYh jerÈhs' jHdmD;shlg ia:djr wjYH;d ud,djla ;snqK;a iqp,H l%uh  Ndú;d l< yel' 
flfia fj;;a" wjYH;d mßKduh ùug wfmalaId lrk úg fyda iïmQ¾Kfhka l,ska ks¾jpkh 
fkdl< úg idudkHfhka iqp,H l%uh  jvd;a leu;s fõ' wjYH;d iú lr we;akï" Èh we,s jeks 
idïm%odhsl l%ufõo nyq,j Ndú;d úh yels kuq;a" th iqp,H l%uh  fhÈh fkdyels nj bka woyia 
fkdfõ' 

 
2. "It recommends a time-sliced schedule for task completion." 

"ld¾h ksulsÍu i|yd ldKavj,g fn¥ ld,igykla ks¾foaY lrhs'" 
 

This statement is correct. Agile uses time-boxed iterations or sprints where tasks are planned and 
completed within fixed time frames. 
fuu m%ldYh ksjerÈhs' iqp,H l%uh  kshñ; ld, rduq ;=< ld¾hhka ie,iqï lr wjika lrk ld, 
fmÜá iys; mqkrdj¾;k fyda iam%skaÜ Ndú;d lrhs' 

 
3. "It delivers gradual builds of the working product in an iterative manner." 

"l%ñlj" l%shd;aul uÜgfï ksuejqu mqk¾lrK wdldrfhka ,nd foa" 
 

This statement is correct. Agile development involves iterative builds, where each iteration delivers a 
working product increment. 
fuu m%ldYh ksjerÈhs' blauka ixj¾Okhg mqkrdj¾;k f.dvke.Sï we;=<;a fõ" tys§ iEu 
mqkrdj¾;khlau l%shdldÍ ksIamdok j¾Olhla ,nd fohs' 
 

4. "It facilitates stakeholders (e.g., buyer, user) to review progress and provide feedback at every 
phase." 
"iEu wÈhrl§u wod< mqoa.,hskag ^Wod( .ekqïlreg" mßYS,lhdg& m%.;sh iudf,dapkh lr 
m%;sfmdaIK ,nd§ug myiqlï ,nd foa'" 
 

This statement is correct. Agile encourages continuous stakeholder involvement and feedback 
throughout the project lifecycle. 
fuu m%ldYh ksjerÈhs' iqp,H l%uh  jHdmD;s Ôjk pl%h mqrdjg wLKav md¾Yjlrejkaf.a 
iyNd.S;ajh iy m%;sfmdaIK Èßu;a lrhs' 
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5. "The product of each build is tested independently." 

"iEu wÈhf¾§u ksuejqu iajdëkj mßlaId (test) flf¾" 
 

This statement is correct in the sense that testing is part of each iteration. Testing is integrated into the 
development process, and each build is tested as part of its iteration, not after the fact. 
fuu m%ldYh ksjerÈ jkafka mÍlaIKh tla tla mqkrdj¾;khl fldgila hk w¾:fhks' mÍlaIK 
ixj¾Ok l%shdj,shg wkql,kh lr we;s w;r" iEu f.dvke.Sulau tys mqkrdj¾;kfha fldgila 
f,i mÍlaId lrkq ,efí" we;af;ka miqj fkdfõ' 

 

So, Correct Answer is (1). 
tneúka, ksjerÈ ms<s;=r (1) fõ' 

 
23. Which of the following statements is/are correct with respect to Object Oriented Programming? 

jia;= keUqre l%uf,aLkh (Object Oriented Programming) iïnkaOfhka my; ljrla ksjerÈ o? 
 

A. System output is determined by the object behaviour and their interactions. 
jia;= yeisÍu yd tajdfha wka;¾l%shd u.ska moaO;s m%;sodkh ;SrKh fõ' 

 

B. System is modelled as a collection of objects. 
moaO;sh jia;+kaf.a tl;=jla f,i wdlD;s.; flfrhs' 

 

C. Writing a program in this method is different from writing one according to the structured 
programming method. 
fuf,i l%uf,aLhla ,sùu" jHqy.; (structured) l%uhg l%uf,aLhla ,sùug jvd fjkia fõ' 
 

 
 
 

Answer : 5 ) 
 

Let's analyze the statements with respect to Object-Oriented Programming (OOP) 
Object-Oriented Programming (OOP) iïnkaOfhka m%ldY úYaf,aIKh lruq' 
 

Statements / m%ldYhka 
 

A. System output is determined by the object behavior and their interactions. 
jia;= yeisÍu yd tajdfha wka;¾l%shd u.ska moaO;s m%;sodkh ;SrKh fõ' 
 

Correct. In OOP, the system is composed of objects that interact with each other. The behavior of these 
objects and their interactions determine the overall output of the system. 
ksjerÈhs' OOP ys" moaO;sh tlsfkld iuÕ wka;¾ l%shd lrk jia;+kaf.ka iukaú; fõ' fuu 
jia;+kaf.a yeisÍu iy tAjdfha wka;¾l%shd moaO;sfha iuia; m%;sodkh ;SrKh lrhs' 

 

B. System is modeled as a collection of objects. 
moaO;sh jia;+kaf.a tl;=jla f,i wdlD;s.; flfrhs' 
 

Correct. In OOP, a system is modeled as a collection of objects, where each object represents an 
instance of a class. These objects encapsulate data and behavior. 
ksjerÈhs' OOP ys" moaO;shla jia;= tl;=jla f,i wdlD;s.; lr we;s w;r" tla tla jia;=j 
mka;shl wjia:djla ksfhdackh lrhs' fuu jia;= o;a; iy yeisÍï leghï lrhs' 
 

C. Writing a program in this method is different from writing one according to the structured 
programming method. 
fuf,i l%uf,aLhla ,sùu" jHqy.; (structured) l%uhg l%uf,aLhla ,sùug jvd fjkia fõ' 
 

Correct. OOP is different from structured programming, which is procedural and focuses on functions 
and sequences of tasks. OOP focuses on objects and their interactions. 
ksjerÈhs' OOP jHqy.; l%uf,aLkhg jvd fjkia jk w;r th l%shd mámdá jk w;r ld¾hhka 
iy ld¾h wkqms<sfj, flfrys wjOdkh fhduq lrhs' OOP jia;= iy tAjdfha wka;¾l%shd flfrys 
wjOdkh fhduq lrhs' 

 

Since all the statements A, B and C are correct with respect to Object-Oriented Programming, the correct 
answer is (5) All A, B and C. 
jia;=-keUqre l%uf,aLkh iïnkaOfhka A, B iy C ish¨u m%ldY ksjerÈ neúka" ksjerÈ ms<s;=r jkafka 
A, B iy C ish,a,u' 
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1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

3) C only. 
C muKs. 

4) A and C only. 
A yd C muKs. 

5) All of the above. 
by; ish,a,u. 

 



 

 

 
24. Which of the following lists the activities of Structured System Analysis and Design Methodology 

(SSADM) in the correct order? 
jHqy.; moaO;s úYaf,aIK iy ks¾udK l%ufõofha (SSADM) l%shdldrlï ksjerÈj fm<.iajd we;af;a 
my; ljrl o? 

 

1) Feasibility study, Physical design, Requirement analysis, Requirement specification, System 
development 
YlH;d wOHhkh" fN!;sl ks¾udKh" wjYH;d úYaf,aIKh" wjYH;d msßú;r ieliSu" moaO;s 
ixj¾Okh 

 

2) Feasibility study, Requirements analysis, Requirement specification, Logical system 
specification, Physical design 
YlH;d wOHhkh" wjYH;d úYaf,aIKh" wjYH;d msßú;r ieliSu" ;d¾lsl moaO;s msßú;r 
ieliSu"efN!;sl ks¾udKh 

 

3) Feasibility study, Requirement specification, Requirements analysis, Logical system 
specification, Physical design 
YlH;d wOHhkh" wjYH;d msßú;r ieliSu" wjYH;d úYaf,aIKh" ;d¾lsl moaO;s msßú;r 
ieliSu"efN!;sl ks¾udKh    

 

4) Requirements analysis, Logical system specification, Feasibility study, Requirement 
specification, Physical design 
wjYH;d úYaf,aIKh" ;d¾lsl moaO;s msßú;r ieliSu" YlH;d wOHhkh" wjYH;d msßú;r ieliSu" 
fN!;sl ks¾udKh 

 

5) Requirements analysis, Requirement specification, Feasibility study, Physical design, System 
development 
wjYH;d úYaf,aIKh" wjYH;d msßú;r ieliSu" YlH;d wOHhkh" fN!;sl ks¾udKh" moaO;s 
ixj¾Okh 

 
Answer : 2 ) 
 
Let's analyze the options to find the correct order of activities in the Structured Systems Analysis and 
Design Methodology (SSADM) 
jHqy.; moaO;s úYaf,aIK iy ie,iqï l%uh (SSADM) l%shdldrlïj, ksjerÈ wkqms<sfj, fidhd 
.ekSug úl,am úYaf,aIKh lruq 
 
Correct Order in SSADM / SSADM ys ksjerÈ wkqms<sfj, 
 
1. Feasibility Study / YlH;d wOHkh 

This is the initial phase where the viability of the project is assessed. It includes determining whether 
the project is financially, technically, and operationally feasible. 
jHdmD;sfha YlH;dj ;lafiare lrk uQ,sl wÈhr fuhhs' jHdmD;sh uQ,Huh" ;dlaI”lj iy 
l%shdldÍj YlHo hkak ;SrKh lsÍu thg we;=<;a fõ' 
 

2. Requirements Analysis / wjYH;d úYaf,aIKh 
This phase involves gathering and analyzing the requirements of the system from stakeholders to 
understand what needs to be built. 
fuu wÈhr f.dvke.sh hq;= foa wjfndaO lr .ekSu i|yd md¾Yajlrejkaf.ka moaO;sfha wjYH;d 
tla/ia lsÍu iy úYaf,aIKh lsÍu we;=<;a fõ' 
 

3. Requirement Specification / wjYH;d msrsú;r ielisu 
After analyzing the requirements, they are documented in detail. This phase involves defining the 
system's functionalities and constraints. 
wjYH;djhka úYaf,aIKh lsÍfuka miqj" tAjd úia;rd;aulj f,aLk.; lr we;' fuu wÈhr 
moaO;sfha l%shdldÍ;ajh iy iSud ks¾Kh lsÍu we;=<;a fõ' 

 
4. Logical System Specification / ;d¾lsl moaO;s msrsú;r ielisu  

This phase involves designing the system logically, focusing on the structure of the system's data and 
the flow of information. 
fuu wÈhf¾§ moaO;sh ;d¾lslj ie,iqï lsÍu" moaO;sfha o;a;j, jHqyh iy f;dr;=re .,dhdu 
flfrys wjOdkh fhduq lsÍu we;=<;a fõ' 
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5. Physical Design / fND;sl ks¾udKh 

The logical design is then translated into a physical design that specifies the hardware, software, files, 
databases, and networking structures that will be used. 
;d¾lsl ie,iqu miqj Ndú;d lrkq ,nk oDVdx." uDÿldx." f.dkq" o;a; iuqodhka iy cd,lrK 
jHqyhka i|yka lrk fN!;sl ie,iqula njg mßj¾;kh fõ' 
 

Matching with the Options / úl,am iuÕ .e,mSu 
 
Option 2 / úl,am 2 
 
• Feasibility Study / YlH;d wOHkh 
• Requirements Analysis / wjYH;d úYaf,aIKh 
• Requirement Specification / wjYH;d msrsú;r ielisu 
• Logical System Specification / ;d¾lsl moaO;s msrsú;r ielisu 
• Physical Design / fND;sl ks¾udKh 
 
This matches the correct order of activities in SSADM. 
fuh SSADM ys ksjerÈ l%shdldrlï wkqms<sfj,g .e,fma' 
 
So, the correct answer is indeed Option 2. 
tneúka,  ksjerÈ ms<s;=r úl,am 2 fõ' 
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• A system that gives the list of closest taxi drivers to a passenger is to be developed. Answer questions 

25 and 26 with respect to it. 
u.shl=g wdikakfhkau isák gelais ßheÿrkaf.a ,ehsia;=jla ,ndfok moaO;shla iE§ug wjYH h' thg 
wod<j wid we;s 25 iy 26 m%Yakj,g ms<s;=re imhkak. 

 
25. Assume that the following is the Level 1 DFD for this system: 

my;ska olajd we;af;a moaO;shg wod< m<uq uÜgfï DFD rEm igyk hehs i,lkak' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Which of the following contains the suitable replacements for P, Q, R and S in the above diagram? 
by; rEmfha P, Q, R iy S i|yd ksjerÈ wdfoaY lsÍï olajkafka my; ljrla o? 

 
1) P - Location, Q - Driver code, R - Get passenger and driver locations, S - Passenger and driver 

locations 
P - ia:dkh, Q - ßheÿre fla;h, R - u.shdf.a iy ßheÿrkaf.a ia:dkhka ,nd.kak, S -  u.shdf.a iy 
ßheÿrkaf.a ia:dkhka 

 

2) P - Location, Q - Driver code and location, R - Get passenger and driver details, S -Passenger 
and driver details 
P - ia:dkh, Q - ßheÿre fla;h iy ia:dkh, R - u.shdf.a iy ßheÿrkaf.a úia;r ,nd.kak, S - 
u.shdf.a iy ßheÿrkaf.a úia;r 

 

3) P - NIC number, Q - NIC number, R - Get passenger and driver NIC numbers, S - Passenger and 
driver NIC numbers 
P - u.shdf.a fla;h, Q - ßheÿre fla;h, R - u.shdf.a iy ßheÿrkaf.a fla; ,nd.kak, S - u.shdf.a 
iy ßheÿrkaf.a fla; 

 

4) P - Passenger code, Q - Driver code, R - Get passenger and driver codes, S - Passenger and driver 
codes 
P - NIC wxlh, Q - NIC wxlh, R - - u.shdf.a iy ßheÿrkaf.A NIC wxl ,nd.kak, S - u.shdf.a 
iy ßheÿrkaf.A NIC wxl 

 

5) P - Passenger code, Q - Location, R - Get passenger and driver locations, S - Passenger and driver 
locations 
P - u.shdf.a fla;h, Q - ia:dkh, R - u.shdf.a iy ßheÿrkaf.a ia:dkhka ,nd.kak, S - u.shdf.a iy 
ßheÿrkaf.a ia:dkhka 

 
Answer : 2 )  

 

Let's analyze the Data Flow Diagram (DFD) to determine the correct replacements for P, Q, R, and S. 

P, Q, R iy S i|yd ksjerÈ m%;sia:dmk ;SrKh lsÍu i|yd o;a; .e,sï rEm igyk (DFD) úYaf,aIKh 
lruq' 
 

 

 

Make closest taxi 
driver list 

R 

Taxi driver 

Passenger 

Closest taxi driver 
list 

P 

Q 

S 
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Analysis / úYaf,aIKh 

 

• P (Passenger Input to Process R) 

The passenger will likely provide their location so that the system can find the closest taxi driver. 
moaO;shg wdikak;u l=,S r: ßhÿre fidhd .ekSug yels jk mßÈ u.shd ;u ia:dkh ,nd fokq 
we;' 
 

• Q (Taxi Driver Input to Process R) 

The taxi driver will provide both location and driver code so that the system can match drivers to 

passengers based on proximity. 
l=,S r: ßhÿre ia:dkh iy ßhÿre fla;h hk folu imhkq we;s w;r tuÕska moaO;shg 
ióm;ajh u; mokïj ßhÿrka u.Skag .e,fma' 
 

• R (Process Description) 

The process involves getting passenger and driver details including their locations in order to match 

the passenger with the closest driver. 
fuu l%shdj,shg u.shd ióm;u ßhÿre iuÕ .e<mSu i|yd Tjqkaf.a ia:dk we;=¿j u.S iy 
ßhÿre úia;r ,nd .ekSu we;=<;a fõ' 

 
• S (Output from Process R to Next Process) 

The output would logically be a list of the closest drivers based on the combined information from 

passengers and drivers. 
m%;sodkh ;d¾lslj u.Skaf.ka iy ßhÿrkaf.ka ,efnk tAldnoaO f;dr;=re u; mokïj wdikak;u 
ßhÿrkaf.a ,ehsia;=jla jkq we;' 

 
 

Correct Matching / ksjerÈ .e,mSu  
 

• P – Location 

The passenger provides their location. 
u.shd Tjqkaf.a ia:dkh ,nd fohs' 
 

• Q - Driver code and location 

The driver provides their code and location. 
ßhÿre Tjqkaf.a fla;h iy ia:dkh imhhs' 
 

• R - Get passenger and driver details 

The process gets all necessary details to make the closest match. 
l%shdj,sh wdikak;u .e,mSu i|yd wjYH ish¨ úia;r ,nd .kS' 
 

• S - Passenger and driver details 

The output is the details used to create the closest taxi driver list. 
m%;sodkh hkq wdikak;u l=,S r: ßhÿre ,ehsia;=j iE§ug Ndú;d lrk úia;r fõ' 
 

Conclusion / ks.ukh 

 

The correct answer is (2) P - Location, Q - Driver code and location, R - Get passenger and driver 

details, S - Passenger and driver details. 

ksjerÈ ms<s;=r (2)  P - ia:dkh Q - ßheÿre fla;h iy ia:dkh, R - u.shdf.a iy ßheÿrkaf.a 
úia;r ,nd.kak S - u.shdf.a iy ßheÿrkaf.a úia;r fõ' 
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26. Above Level-1 DFD was later improved so that a data store (D1) was connected to the process    

labelled R. What could be this data store? 
by; m<uq uÜgfï DFD rEm igyk miqj ÈhqKq lrkq ,ÿj" o;a; .nvdjla (D1), R o l%shdj,shg 
iïnkaO lrk ,§' tu o;a; .nvdj l=ula úh yels o?  

 

1) NIC data. NIC o;a;    
2) Passenger details. u.Skaf.a úia;r    
3) Taxi driver details. gelais ßheÿrkaf.a úia;r 
4) Travel cost details. .uka úhoï úia;r   
5) Weather records. ld,.=K jd¾;d 

 
Answer : 3 )  
 

Given the context of the Level-1 DFD and the process labeled "R," which is responsible for matching 
passengers with the closest taxi drivers based on their locations and other details, let's analyze the most 
appropriate data store (D1) that would be connected to this process. 
1 uÜgfï DFD ys ikao¾Nh iy "R" f,i f,an,a lr we;s l%shdj,sh ie,ls,a,g f.k" Tjqkaf.a ia:dk 
iy wfkl=;a úia;r u; mokïj ióm;u l=,S r: ßhÿrka iuÕ u.Ska .e,mSu i|yd j.lsj hq;=" 
fuu l%shdj,shg iïnkaO jk jvd;au iqÿiq o;a; .nvdj (D1) úYaf,aIKh lruq'  
 
Analysis / úYaf,aIKh 
 
• NIC data 

While this data might be useful for identifying individuals, it's not directly relevant to the process of 
matching passengers with drivers. 
fuu o;a; mqoa.,hka y÷kd .ekSu i|yd m%fhdackj;a úh yels kuq;a" ßhÿrka iuÕ u.Ska .e,mSfï 
l%shdj,shg th iDcqju wod< fkdfõ' 
 

• Passenger details 
This is relevant, but it’s more likely that passenger details would be entered directly by the passenger 
at the time of the request, rather than being stored in a data store connected to this specific process. 
fuh wod< fõ" kuq;a fuu ksYaÑ; l%shdj,shg iïnkaO o;a; .nvdjl .nvd lrkjdg jvd b,a,Sï 
lrk wjia:dfõ§ u.shd úiska iDcqju u.S úia;r we;=<;a lsÍug bv we;' 
 

• Taxi driver details 
This is the most relevant data store. The system needs to access information about taxi drivers, such 
as their location, availability, and perhaps ratings, to match them with passengers. 
fuh jvd;au wod< o;a; .nvdjhs' moaO;shg l=,S r: ßhÿrka ms<sn| f;dr;=re" Tjqkaf.a ia:dkh" 
,nd .; yels nj iy iuyr úg fY%aKs.; lsÍï jeks" u.Ska iuÕ .e<mSug wjYH fõ' 
 

• Travel cost details 
This might be used in a different process, possibly related to billing or estimating the fare, but it’s not 
directly connected to the process of finding the closest driver. 
fuh fjk;a l%shdj,shl Ndú;d l< yel" iuyrúg ì,am;a lsÍu fyda .dia;= weia;fïka;= lsÍu 
iïnkaO úh yel" kuq;a th wdikak;u ßhÿre fidhd .ekSfï l%shdj,shg iDcqj iïnkaO fkdfõ' 
 

• Weather records 
Weather data might affect travel conditions but is not directly related to the matching process in this 
context. 
ld,.=K o;a; ixpdrl ;;a;ajhkag n,mE yels kuq;a fuu ikao¾Nh ;=< .e<fmk l%shdj,shg 
iDcqj iïnkaO fkdfõ' 
 

Conclusion / ks.ukh 
 
The most appropriate data store for the process labeled "R" in this context is (3) Taxi driver details. This 
data store would provide the necessary information to help the system match passengers with the closest 
available taxi drivers. 
fuu ikao¾Nh ;=< "R" f,i f,an,a lr we;s l%shdj,sh i|yd jvd;a iqÿiq o;a; .nvdj jkafka (3) 
gelais r: ßhÿre úia;r fõ' fuu o;a; .nvdj mj;sk ióm;u l=,S r: ßhÿrka iuÕ u.Skag 
.e,fmk moaO;shg Wmldr lsÍug wjYH f;dr;=re imhkq we;' 
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27. Which of the following gives a suitable order of activities to follow when developing a system that 

involves a database? 
o;a; iuqodhla Ndú;hg .efkk moaO;shla ks¾udKh lsÍug wkq.ukh l< hq;= l%shdldrlu ksjerÈ 
wkqms<sfj<ska olajkafka myk ljrla o? 

 

1) Design the database, Draw the DFD, Draw the ER diagrams, Do coding, Write  pseudo-code 

o;a; iuqodh ks¾udKh lsÍu" DFD rE igyk we£u" N+;d¾: iïnkaO;d (ER) rE igyk we£u" 
fla;kh lsÍu" jHdc fla;h ,sùu  

 

2) Design the database, Write the pseudo-code, Draw the ER diagrams, Draw the DFD, Do  coding 
o;a; iuqodh ks¾udKh lsÍu" jHdc fla;h ,sùu" ER rE igyk we£u" DFD rE igyk we£u" 
fla;kh lsÍu 

 

3) Do the coding, Write the pseudo-code, Design the database, Draw the ER diagrams, Draw  DFD 
fla;kh lsÍu" jdKc fla;h ,sùu" o;a; iuqodh ks¾udKh lsÍu" ER rE igyk we§u" DFD rE 
igykewe£u 

 

4) Draw the DFD, Draw the ER diagrams, Design the database, Write the pseudo-code, Do  coding 
DFD rE igyk we£u" ER rE igyk we£u" o;a; iuqodh ks¾udKh lsÍu" jHdc fla;h ,sùu" 
fla;khelsÍu 

 

5) Draw the ER diagrams, Do the coding, Write the pseudo-code, Design the database, DraweDFD 
ER rE igyk we£u" fla;kh lsÍu" jHdc fla;h ,sùu" o;a; iuqodh ks¾udKh lsÍu" DFD rE 
igykewe£u 

 
Answer : 4 ) 
 

Let's analyze the options to determine the most suitable order of activities when developing a system that 
involves a database. 
o;a; iuqodhla we;=<;a moaO;shla ixj¾Okh lsÍfï§ jvd;a iqÿiq l%shdldrlï wkqms<sfj, ;SrKh 
lsÍug úl,am úYaf,aIKh lruq' 
 
Typical Order of Activities in Database System Development 
o;a; iuqod moaO;s ixj¾Okfha idudkH l%shdldrlï wkqms<sfj, 
 
1. Draw the DFD (Data Flow Diagram) / DFD rEm igyka w¢kak (o;a; m%jdy igyk) 

 

The DFD is typically drawn first to represent the flow of data within the system. It helps visualize 
how data moves between different processes and data stores. 
moaO;sh ;=< o;a; .,dhdu ksrEmKh lsÍu i|yd DFD idudkHfhka m<uqj w¢kq ,efí' th úúO 
l%shdj,s iy o;a; .nvd w;r o;a; p,kh jk wdldrh oDYHudk lsÍug WmldÍ fõ' 
 

2. Draw the ER Diagrams (Entity-Relationship Diagrams) / ER rEm igyka w¢kak  
 

ER diagrams are created next to model the database structure. They help in identifying entities, 
relationships, and attributes that will form the foundation of the database design. 
o;a; iuqod jHqyh wdo¾Yhg .ekSug ER rEm igyka idokq ,efí' o;a; iuqod ie,iqfï moku 
jk N=;d¾:" iïnkaO;d iy Wm,laIK y÷kd .ekSug tAjd Wmldr lrhs' 
 

3. Design the Database / o;a; iuqodh ie,iqï lrkak 
 

After understanding the data flow and the entities involved, the database is designed. This involves 
creating tables, defining keys, and setting up relationships based on the ER diagram. 
o;a; m%jdyh iy thg iïnkaO N=;d¾: wjfndaO lr .ekSfuka miqj" o;a; iuqodh ks¾udKh lr 
we;' fuhg j.= iE§u" h;=re ks¾jpkh lsÍu iy ER rEm igyk u; mokïj iïnkaO;d 
msysgqùu we;=<;a fõ' 

 
4. Write the Pseudo-code / jHdc fla;h ,shkak 

 

Pseudo-code is written to outline the logic and structure of the code before actual implementation. It 
serves as a blueprint for coding. 
jHdc fla;h ,shd we;af;a i;H l%shdjg kexùug fmr fla;fha ;¾lkh iy jHqyh f.kyer 
oelaùug h' th fla;SlrKh i|yd ie,eiaula f,i fiajh lrhs' 
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5. Do the Coding / fla;kh lrkak 
 

Finally, the system is coded based on the pseudo-code and the database design. 
wjidk jYfhka" moaO;sh jHdc fla;h iy o;a; iuqodh ks¾udKh u; mokïj ixfla;kh lr 
we;' 
 

Matching the Options  
 

Option 4) 
• Draw the DFD / DFD rEm igyka w¢kak  
• Draw the ER diagrams / ER rEm igyka w¢kak 
• Design the database / o;a; iuqodh ie,iqï lrkak 
• Write the pseudo-code / jHdc fla;h ,shkak 
• Do the coding / fla;kh lrkak 

 
This option follows the logical sequence of activities in developing a system that involves a database. 
wjidk jYfhka" moaO;sh jHdc fla;h iy o;a; iuqodh ks¾udKh u; mokïj ixfla;kh lr we;' 
 
Conclusion / ks.ukh 
The correct answer is indeed Option 4. This option provides a logical and suitable order of activities for 
database system development. 
ksjerÈ ms<s;=r úl,amh 4 fuu úl,amh o;a; iuqod moaO;s ixj¾Okh i|yd ;d¾lsl iy iqÿiq 
l%shdldrlï wkqms<sfj,la imhhs' 
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28. Which of the following statements is/are correct about acceptance testing? 

m%;s.%yK mÍlaIdj (acceptance testing) iïnkaOfhka my; ljr j.ka;s ksjerÈ fõ o? 
 

A. Acceptance testing is done when the user requirements of the software are analysed. 
uDÿldx.fhka mßYS,lhd wfmalaId lrk foh úYaf,aIKh lrk w;r;=r m%;s.%yK mßlaIdj 
isÿeflf¾' 

 

B. An essential activity in acceptance testing is checking through the conditional statements and 
loops in the code. 
fla;fha fldkafoais iys; j.ka;s iy Æmk mßlaId lsÍu m%;s.%yKemÍlaIdfõ w;HjYH ld¾hhls' 

 

C. Users may refuse to accept the software after the Acceptance Test. 
m%;s.%yK mÍlaIdjlg miqj mßYS,lhka uDÿldx.h Ndr fkd.ekSug bv we;' 
 

 
 
 

Answer : 3 ) 
 

Let's evaluate each statement about acceptance testing  
m%;s.%yK mÍlaIdj ms<sn| tla tla m%ldYh we.hSug ,la lruq 
 
Statement / m%ldYh A 
Acceptance testing is done when the user requirements of the software are analyzed. 
uDÿldx.fhka mßYS,lhd wfmalaId lrk foh úYaf,aIKh lrk w;r;=r m%;s.%yK mßlaIdj isÿ flf¾' 
 
Incorrect. Acceptance testing is not performed during the requirements analysis phase. It is performed 
after the software has been developed and tested, to ensure that the software meets the user's requirements 
and is ready for deployment. 
jerÈhs' wjYH;d úYaf,aIK wjêfha§ m%;s.%yK mÍlaIK isÿ fkdflf¾' uDÿldx.h mßYs,lhdf.a 
wjYH;d imqrd,k nj iy fhoùug iqodkï nj iy;sl lsÍu i|yd uDÿldx.h ixj¾Okh lr mÍlaId 
lsÍfuka miqj th isÿ flf¾' 

 
Statement / m%ldYh B 
An essential activity in acceptance testing is checking through the conditional statements and loops in the 
code. 
fla;fha fldkafoais iys; j.ka;s iy Æm (loops) mßlaId lsÍu m%;s.%yK mÍlaIdfõ w;HjYH ld¾hhls 
 
Incorrect. Acceptance testing is focused on verifying that the software meets the user requirements and 
functions as expected in a real-world environment. It is not concerned with internal code structure, such 
as conditional statements and loops that would be more relevant to unit testing or code reviews. 
jerÈhs' m%;s.%yK mÍlaIdj wjOdkh fhduq lr we;af;a uDÿldx.h mßYS,l wjYH;d iy ienE f,dal 
mßirhla ;=< wfmalaId lrk mßÈ l%shd lrk nj ;yjqre lsÍu flfrys h' tAll mÍlaIKhg fyda 
fla; iudf,dapkj,g jvd;a wod< jk fldkafoais iys; m%ldY iy Æm jeks wNHka;r fla; jHqyh 
.ek th ie,ls,a,la fkdolajhs' 

 
Statement / m%ldYh C 
Users may refuse to accept the software after the Acceptance Test. 
m%;s.%yK mÍlaIKfhka miqj mrsYs,lhska uDÿldx.h ms<s.eksu m%;slafIam l, yelsh'  
 
Correct. The purpose of acceptance testing is to validate the software against user requirements. If the 
software does not meet the requirements or expectations, users have the right to refuse acceptance. 
ksjerÈhs' m%;s.%yK mÍlaIKfha wruqK jkafka mßYS,l wjYH;dj,g tfrysj uDÿldx.h j,x.= 
lsÍuhs' uDÿldx.h wjYH;d fyda wfmalaIdjka imqrd fkdue;s kï" m%;s.%yKh m%;slafIam lsÍug 
mßYS,lhskag whs;shla we;' 
 
Conclusion / ks.ukh  
 
The correct statement is C only. Therefore, the correct answer is (3) C only. 
ksjerÈ m%ldYh C mu”' tneúka ksjerÈ ms<s;=r (3) C mu”' 

 
 
 
 

          

1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

3) C only. 
C muKs. 

4) A and C only. 
A yd C muKs. 

5) All of the above. 
by; ish,a,u. 
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29. Which of the following statements is correct about software deployment? 

uDÿldx. ia:dmkh (deployment) iïnkaOfhka my; ljr j.ka;shla ksjerÈ fõ o? 
 

1) Direct deployment has the highest risk of complete failure but may be the only suitable method 
for some cases. 
iDcq (direct) ia:dmkh mQ¾K ì|jeàula isÿùfï jeäu wjodkula iys; jqj o iuyr wjia:d 
i|yd th tlu iqÿiq l%uh fõ' 

 

2) Direct deployment is the most expensive and offers slowest learning to the users. 
iDcq ia:dmkh jeäu úhoï iys; l%uh jk w;r mßYS,lhkag fyñka moaO;sh .ek bf.kSug 
bvfohs' 

 

3) Parallel deployment is the least expensive deployment option. 
iudka;r (parellel) ia:dmkh wvqu úhoula iys; ia:dmk l%uhhs'    

 

4) Phased deployment does not provide the freedom for the relevant organization to make any 
needed adjustments to the system. 
wjê (phased) ia:dmkh moaO;shg wjYH hï hï fjkialï lsÍug wod< ixúOdkhg ksoyi 
fkdfoa' 

 

5) Pilot deployment always rolls out the new system to a test user group larger than 50% of the 
users. 
kshdul (pilot) ia:dmkh yeuúgu mßYs,lhkaf.ka 50% lg jeä mßYS,l lKavdhulg kj 
moaO;shemÍlaIdj i|yd fhduq lrhs' 

 
Answer : 1 ) 
 

Let's analyze each statement to determine which one is correct about software deployment. 
uDÿldx. fhoùu iïnkaOfhka ksjerÈ jkafka l=uk m%ldYho hkak ;SrKh lsÍug tla tla m%ldYh 
úYaf,aIKh lruq' 
 

Statement / m%ldYh 01  
Direct deployment has the highest risk of complete failure but may be the only suitable method for some 
cases. 
iDcq (direct) ia:dmkh mQ¾K ì|jeàula isÿùfï jeäu wjodkula iys; jqj o iuyr wjia:d i|yd 
th tlu iqÿiq l%uh fõ' 
 
Correct. Direct deployment, also known as "big bang" deployment, involves switching from the old 
system to the new system in one step. It has the highest risk because there is no fallback if the new system 
fails, but it might be necessary in certain situations where parallel or phased approaches are not feasible. 
ksjerÈhs' iDcq ia:dmkh" "big bang"  fhoùu f,io ye¢kafõ" th mer” moaO;sfhka kj moaO;shg 
tla mshjrlska udreùu we;=<;a fõ' kj moaO;sh wiu;a jqjfyd;a miqnEula fkdue;s ksid thg by<u 
wjodkula we;" kuq;a iudka;r fyda wÈhr m%fõYhka l< fkdyels we;eï wjia:djkays§ th wjYH 
úh yelsh' 
 

Statement / m%ldYh 02 
Direct deployment is the most expensive and offers the slowest learning to the users. 
iDcq ia:dmkh jeäu úhoï iys; l%uh jk w;r mßYS,lhkag fyñka moaO;sh .ek bf.kSug 
bvfohs' 
 
Incorrect. Direct deployment is often less expensive in the short term because it doesn't require running 
two systems in parallel, but it carries high risk. The speed of user learning depends on training and support, 
not on the deployment method itself. 
jerÈhs' iDcq ia:dmkh fndfyda úg flá ld,Skj ñf,ka wvq jkafka thg iudka;rj moaO;s folla 
l%shd;aul lsÍu wjYH fkdjk kuq;a th by< wjodkula orhs' mßYS,l bf.kSfï fõ.h r|d 
mj;skafka mqyqKqj iy iydh u; ñi fhoùfï l%uh u; fkdfõ' 
 
Statement / m%ldYh 03 
Parallel deployment is the least expensive deployment option. 
iudka;r (parellel) ia:dmkh wvqu úhoula iys; ia:dmk l%uhhs' 
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Incorrect. Parallel deployment is often more expensive because it involves running both the old and new 
systems simultaneously, which requires more resources and effort. 
jerÈhs' iudka;r ia:dmkh fndfyda úg jvd ñ, wêl jkafka thg mer” iy kj moaO;s folu 
tljr l%shd;aul lsÍu iïnkaO jk ksid" jeä iïm;a yd jEhula wjYH fõ' 

 
Statement / m%ldYh 04 
Phased deployment does not provide the freedom for the relevant organization to make any needed 
adjustments to the system. 
wjê (phased) ia:dmkh moaO;shg wjYH hï hï fjkialï lsÍug wod< ixúOdkhg ksoyi fkdfoa' 
 
Incorrect. Phased deployment, where the new system is implemented in stages, allows for adjustments 
and improvements after each phase, providing flexibility. 
jerÈhs' wÈhr jYfhka ia:dmkh kj moaO;sh wÈhr jYfhka l%shd;aul jk w;r" tla tla wÈhfrka 
miq .e,mSï iy jeäÈhqKq lsÍï i|yd kuHYS,S njla ,nd foa' 
 
Statement / m%ldYh 05 
Pilot deployment always rolls out the new system to a test user group larger than 50% of the users. 
kshdul (pilot) ia:dmkh yeuúgu mßYs,lhkaf.ka 50% lg jeä mßYS,l lKavdhulg kj moaO;sh 
mÍlaIdj i|yd fhduq lrhs' 
 
Incorrect. Pilot deployment typically involves rolling out the system to a small group of users (often less 
than 50%) to test and validate it before full deployment. 
jerÈhs' kshuq ia:dmkh idudkHfhka l=vd mßYS,l lKavdhulg ^fndfyda úg 50] g jvd wvq& moaO;sh 
iïmQ¾Kfhka fhoùug fmr mÍlaId lr j,x.= lsÍu we;=<;a fõ' 

 
Conclusion / ks.ukh 
The correct statement is (1) Direct deployment has the highest risk of complete failure but may be the 
only suitable method for some cases. 
tneúka  iDcq (direct) ia:dmkh mQ¾K ì|jeàula isÿùfï jeäu wjodkula iys; jqj o iuyr wjia:d 
i|yd th tlu iqÿiq l%uh ksjerÈ m%ldYh fõ' 
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30. Which of the following statements is/are correct? 

my; ljr j.kaks ksjerÈ fõ o? 
 

A. Business Process Re-engineering helps to modify the existing business practices to fit 
witheCommercial-Off-The-Shelf (COTS) software. 
jHdmdr l%shdj,sh m%;s-bxðfkarelrKh (business process re-engineering), oekg mj;sk jHdmdr 
l%shdud¾." jdKsc fmr ksï meflac (COTS) j,g .e<fmk mßÈ fjkia lsÍug Woõ fõ' 

 

B. Users may have to pay for certain features of COTS even if those. are not needed. 
fmr ksñ meflacj, we;s we;eï wkjYH úfYaIdx. fjkqfjkao uqo,a f.ùug mßYS,lhkag isÿùug 
bv we;' 

 

C. A well developed custom software. can bring a competitive advantage to an organization. 
wdh;khl wjYH;d wkqj muKlau úfYaIfhka iy fyd¢ka ilid we;s uDÿldx.hlska 
(customesoftware) tu wdhkkhg ;r.ldß jdishla ,eîug bv we;' 

 
 
 
 
 

Answer : 5 ) 
 
Let's analyze each statement to determine which ones are correct. 
l=uk m%ldY ksjerÈ oehs ;SrKh lsÍu i|yd tla tla m%ldYh úYaf,aIKh lruq' 
 
Statement / m%ldYh A 
Business Process Re-engineering helps to modify the existing business practices to fit with Commercial-
Off-The-Shelf (COTS) software. 
jHdmdr l%shdj,sh m%;s-bxðfkarelrKh (business process re-engineering), oekg mj;sk jHdmdr 
l%shdud¾." jdKsc fmr ksï meflac (COTS) j,g .e,fmk mßÈ fjkia lsÍug Woõ fõ 
 
Correct. Business Process Re-engineering (BPR) involves redesigning business processes to improve 
efficiency and effectiveness. When implementing COTS software, organizations may need to modify their 
existing processes to align with the capabilities and constraints of the software. 
ksjerÈhs' jHdmdr l%shdj,s m%;s-bxðfkarelrKh (BPR)  ld¾hIu;djh jeä ÈhqKq lsÍu i|yd jHdmdr 
l%shdj,Ska m%;sks¾udKh lsÍu we;=<;a fõ' COTS uDÿldx. l%shdjg kxjk úg" uDÿldx.fha yelshdjka 
iy iSudjka iuÕ iumd; ùug wdh;kj,g Tjqkaf.a mj;sk l%shdj,Ska fjkia lsÍug wjYH úh yelsh' 
 
Statement / m%ldYh B  
Users may have to pay for certain features of COTS even if those are not needed. 
fmr ksñ meflacj, we;s we;eï wkjYH úfYaIdx. fjkqfjkao uqo,a f.ùug mßYS,lhkag isÿùug 
bv we;' 
 
Correct. COTS software often comes as a package with various features. Users may end up paying for 
features they don't need because the software is not customized for their specific requirements. 
ksjerÈhs' COTS uDÿldx.h fndfyda úg úúO úfYaIdx. iys; meflachla f,i meñfKa' uDÿldx.h 
Tjqkaf.a ksYaÑ; wjYH;d i|yd wNsreÑlrKh lr fkdue;s ksid mßYS,lhskag wjYH fkdjk úfYaIdx. 
i|yd f.ùug isÿ úh yel' 
 
Statement / m%ldYh C  
A well-developed custom software can bring a competitive advantage to an organization. 
wdh;khl wjYH;d wkqj muKlau úfYaIfhka iy fyd¢ka ilid we;s uDÿldx.hlska custom software 
tu wdh;khg ;r.ldß jdishla ,eîug bv we;' 
 
Correct. Custom software is tailored to meet the specific needs of an organization. When done well, it 
can provide unique capabilities and efficiencies that give the organization a competitive edge. ksjerÈhs' 
wNsreÑ uDÿldx.h ixúOdkhl ksYaÑ; wjYH;d imqrd,Su i|yd ilia lr we;' fyd¢ka isÿ l< úg" 
th ixúOdkhg ;rÕldÍ me;a;la ,nd fok wkkH yelshdjka iy ld¾hlaIu;dj iemhsh yelsh' 

 
Conclusion 
All three statements (A, B, and C) are correct. Therefore, the correct answer is (5) All A, B, and C. 
m%ldY ;=ku (A, B iy C) ksjerÈh' tneúka" ksjerÈ ms<s;=r (5) A, B iy C hk ish,a, fõ. 
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1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

3) A and B only. 
A yd B muKs. 

4) B and C only. 
B yd C muKs. 

5) All A, B and C 
A, B yd C ish,a,u 

 



 

 

 
31. Which of the following is a (are) good practice(s) to follow in database development? 

o;a; iuqodhla iE§fu§ ms<smeÈh hq;= fyd| mqreoaola$mqreÿ jkafka my; ljrla o? 
 

A. the use of meaningful names for tables and fields 
j.= iy Wm,els i|yd w¾:dkaú; kï Ndú;h 

 

B. letting different tables repeat the same information (other than the primary keys) 
tlu f;dr;=r ^m%d:ñl h;=re fkdjk& úúO j.=j, kej; kej; wvx.= lsÍu (repetition) 

 

C. avoiding a field and its table having the same name (in order to avoid confusion while writing 
queries) Wm,elshlg iy th wh;a j.=jg tlu ku §fuka je<lSu (úuiqï [queries] ,sùfï§ 
we;sjk ixl+,;d uÕyeÍu i|yd) 
 

 
 
 

Answer : 5 )  
 

Good practices to follow when creating databases 
o;a; iuqod ks¾udKh lsÍfï§ wkq.ukh l< hq;= fyd| mqreÿ 

 

In the context of Database Management Systems (DBMS), good practices ensure that the database is well-

designed, efficient, and reliable. 

o;a; iuqod l<ukdlrK moaO;s (DBMS) ys ikao¾Nh ;=<" fyd| mqreÿ o;a; iuqodh fyd¢ka ie,iqï 
lr we;s" ld¾hlaIu iy úYajdiodhl nj iy;sl lrhs' 
 
Normalize Data: Apply normalization rules to reduce redundancy and improve data integrity. Normal 

forms (1NF, 2NF, 3NF, etc.) help in organizing tables and relationships. 
o;a; m%u:lrKh lrkak( w;sßla;h wvq lsÍug iy o;a; wLKav;dj jeä ÈhqKq lsÍug m%u:lrK 
Í;s fhdokak' m%u:lrK wdlD;s ^1NF, 2NF, 3NF, wdÈh& j.= iy iïnkaO;d ixúOdkh lsÍug WmldÍ fõ' 
 
Use Descriptive Naming Conventions: Choose clear, descriptive names for tables, columns, and other 

database objects. This makes the schema easier to understand and maintain. 
úia;rd;aul kï lsÍfï iïuq;Ska Ndú;d lrkak( j.=" ;Sre iy wfkl=;a o;a; iuqod jia;= i|yd 
meyeÈ,s" úia;rd;aul kï f;darkak' fuu fhdackd l%uh f;areï .ekSug iy kv;a;= lsÍug myiq 
lrhs' 
 
Define Primary and Foreign Keys: Use primary keys to uniquely identify each record and foreign keys 

to establish relationships between tables. This helps in maintaining data integrity. 
m%d:ñl iy wd.ka;=l h;=re ks¾jpkh lrkak( tla tla jd¾;dj wkkH f,i y÷kd .ekSug m%d:ñl 
h;=re iy j.= w;r iïnkaO;d we;s lr .ekSug wd.ka;=l h;=re Ndú;d lrkak' fuh o;a; wLKav;dj 
mj;ajd .ekSug WmldÍ fõ' 
 
Implement Constraints: Use constraints (e.g., UNIQUE, NOT NULL, CHECK) to enforce data integrity 

rules directly at the database level. 
iSud lsÍï l%shd;aul lrkak( o;a; iuqod uÜgñka o;a; wLKav;d Í;s iDcqju n,d;aul lsÍug iSud 
lsÍï ^Wod'" UNIQUE, NOT NULL, CHECK& Ndú;d lrkak' 
 
Optimize Queries: Write efficient SQL queries and use tools like query optimizers to analyze and improve 

query performance. Avoid SELECT * and be specific about the columns you need. 

úuiqï m%Yia; lrkak( ld¾hlaIu SQL úuiqï ,shkak iy úuiqï ld¾h idOkh úYaf,aIKh lsÍug 
iy jeäÈhqKq lsÍug úuiqï m%Yia;ldrl jeks fuj,ï Ndú;d lrkak' SELECT * fkdi,ld Tng 
wjYH ;Sre .ek ksYaÑ; jkak' 
 
Backup Regularly: Implement a backup strategy to regularly back up your database. This helps in 

recovery in case of data loss or corruption. 
ks;sm;d Wmia: lrkak( Tfí o;a; iuqodh ks;sm;d Wmia: lsÍug Wmia: Wmdh ud¾.hla l%shd;aul 
lrkak' fuh o;a; ke;s ùul§ h:d ;;a;ajhg m;a lsÍug WmldÍ fõ' 
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1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

3) C only. 
C muKs. 

4) A and B only. 
A yd B muKs. 

5) A and C only. 
A yd C muKs. 

 



 

 

 

 
Accordingly, let us consider each statement given in the question. 
tA wkqj" m%Yakfha ,nd § we;s tla tla m%ldYh i,ld n,uq' 
 
A. the use of meaningful names for tables and fields 

j.= iy Wm,els i|yd w¾:dkaú; kï Ndú;h 
  

This is a good practice. This makes it easier to read the data and understand the data. 
fuh fyd| mqreoaola fõ' fuu.ska o;a; lshùu" o;a; f;areï .ekSu myiq lrjhs' 

 
B. letting different tables repeat the same information (other than the primary keys) 

tlu f;dr;=r ^m%d:ñl h;=re fkdjk& úúO j.=j, kej; kej; wvx.= lsÍu (repetition) 
 

This is not a good practice. This increases data redundancy, inconsistency. 
fuh fyd| mqreoaola fkdfõ' fuu.ska o;a; w;sßla;;djh" fkd.e,mSu by, kxjhs' 

 
C. avoiding a field and its table having the same name (in order to avoid confusion while writing 

queries) 

 Wm,elshlg iy th wh;a j.=jg tlu ku §fuka je<lSu (úuiqï [queries] ,sùfï§ we;sjk 
ixl+,;d uÕyeÍu i|yd) 

 

 This is also a good practice. 
 fuho fyd| mqreoaola fõ' 
 

Therefore, the correct answer is 5) A and C only. 
tneúka ksjerÈ ms<s;=r 5) A iy C muKs' 

 
 

• Consider the following Results and Subjects tables to answer questions from 32 to 35: 

m%Yak wxl 32 isg 35 f;la ms<s;=re §ug my; Results iy Subjects j.= i,lkak' 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

32. Which of the following is most suited to be selected as the primary key of the Results table with 
respect to the given details? 

§ we;s úia;r wkqj" Results j.=fõ m%d:ñl h;=r f,i f;dard .ekSug my; ljrla jvd;au iqÿiq fõ o? 
 

1) NIC 
2) SubjectID 
3) StudentNo 
4) StudentNo and NIC 
5) StudentNo and SubjectID 

 
Answer : 5 ) 
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Results 

StudentNo NIC FirstName SubjectID Grade 

S1234 986888457V Nilam ENG B 

S1447 992562321V Praveena PHY C 

S1234 986888457V Nilam ACC A 

S1323 900251452V Thilan ENG S 

S1323 900251452V Thilan ACC B 
 

Subjects 

SubjectID SubjectName 

ENG English 

PHY Physics 

ECO Economics 

ACC Accountancy 

 



 

 

 
Primary Key / m%d:ñl h;=r 

 

A field or combination of fields used to uniquely identify records in a table is called a primary key. 
j.=jl jd¾;d wkkHj y÷kd .ekSug Ndú;d lrk lafIa;%hla fyda lafIa;% lsysmhl tl;=jla m%d:ñl 
h;=rla f,i y÷kajhs' 
 
Data in a primary key must be unique and must not contain empty values. 
m%d:ñl h;=rl o;a; wksjdrfhkau wkkH úh hq;= w;r ysia w.hka mej;sh hq;= ke;' 
 
A primary key is selected from among the candidate keys and the candidate keys that are not selected as 

the primary key are called alternate keys. 
m%d:ñl h;=rla f;dard .kq ,nkafka wfmalaIl h;=re w;ßka jk w;r m%d:ñl h;=r f,i f;dard 
fkd.kakd ,o wfmalaIl h;=re úl,am h;=re f,i y÷kajkq ,nhs' 
 
Looking at the Results table in the question, you can see that a single field cannot be used as the primary 

key. This is because the data is repeated in each field. 

m%Yakfha i|yka Results j.=j ms,sn|j wjOdkh fhduq lsÍfï§ ;ks lafIa;%hla m%d:ñl h;=r f,i 
Ndú; l< fkdyels nj y÷kd .; yel' Bg fya;=j jkafka iEu lafIa;%hlu o;a; kej; kej; fh§ 
;sîuhs' 
 
Therefore, 2 or more existing fields in the table must be used to create a primary key. 

tuksid" j.=fõ mj;sk lafIa;% 2 la fyda lsysmhla ydú; lr m%d:ñl h;=rla ks¾udKh lr .; hq;= fõ' 
 
Below are the keys that can be created in this way. 
tfia ks¾udKh lr .; yels h;=re my;ska fõ' 
  

StudentNo + SubjectID 

NIC + SubjectID 

 

Accordingly, the answer of the question is StudentNo and SubjectID, so the answer is 5). 

tA wkqj m%Yakfha ms<s;=re j, i|yka jkafka StudentNo iy SubjectID neúka ms<s;=r 5) fõ' 

 
33. What is the correct SQL statement to retrieve the values of attributes StudentNo, SubjectName and 

Grade? 

StudentNo, SubjectName iy Grade hk Wm,elsj, w.hhka ,nd.ekSug wod< SQL j.ka;sh 
my; ljrla o? 

 

1) SELECT Results.StudentNo, Subjects.SubjectName, Results.Grade FROM Results 
INNER JOIN ON Results.SubjectID = Subjects.SubjectID; 
 

2) SELECT Results.StudentNo, Subjects.SubjectName, Results.Grade FROM Results 
INNER JOIN Results.SubjectID = Subjects. SubjectID; 

 

3) SELECT Results.StudentNo, Subjects.SubjectName, Results.Grade FROM Results 
INNER JOIN Subjects IN Results.SubjectID = Subjects.SubjectID; 

 

4) SELECT Results.StudentNo, Subjects.SubjectName, Results.Grade FROM Results 
INNER JOIN Subjects ON Results.SubjectlD = Subjects.SubjectID; 

 

5) SELECT Results.StudentNo, Subjects.SubjectName, Results.Grade INNER JOIN 
Results AND Subjects Results.SubjectID = Subjects.SubjectID; 

 
Answer : 4 ) 

 

We need to correctly join two tables Results and Subjects, on the common attribute SubjectID. The goal 

is to retrieve the values of StudentNo, SubjectName and Grade. 

fmdÿ Wm,laIK jk SubjectID u; Results iy Subjects j.= folla ksjerÈj iïnkaO lsÍug wmg 
wjYHh' b,lalh jkafka StudentNo, SubjectName iy Grade w.hka ,nd .ekSuhs' 
 

 

 

-68- RAVINDU BANDARANAYAKE 
 

#ictfromabc 



 

 

 
Option / úl,am 1  

This query is almost correct but the placement of the ON keyword is incorrect. The ON clause, which 

defines the join condition, is incomplete, making the query invalid. 

fuu úuiqu fndfyda ÿrg ksjerÈ kuq;a ON uQ, moh ia:dk.; lsÍu jerÈh' join fldkafoaish 
ks¾jpkh lrk ON j.ka;sh wiïmQ¾K neúka úuiqu wj,x.= fõ' 
 

Option / úl,am 2 

This query does not include the necessary ON clause and attempts to directly compare columns without 

the correct SQL syntax. This query is invalid. 

fuu úuiqug wjYH ON j.ka;sh we;=<;a fkdjk w;r ksjerÈ SQL jdlH LKavh fkdue;sj ;Sre 
iDcqju ixikaokh lsÍug W;aidy lrhs' fuu úuiqu j,x.= fkdfõ' 
 

Option / úl,am 3 

The use of IN instead of ON in this query is invalid. The SQL syntax requires the use of ON to specify 

the condition for joining the two tables. Therefore, this query is invalid. 

fuu úuiqfï ON fjkqjg IN Ndú;d lsÍu ksid fuu úuiqu j,x.= fkdfõ' SQL jdlH LKavhg j.= 
fol iïnkaO lsÍu i|yd fldkafoaish kshu lsÍug ON Ndú;d lsÍu wjYH fõ'  
 

Option / úl,am 4 

This query uses the correct SQL syntax. It employs an INNER JOIN to combine the Results and Subjects 

tables using the SubjectID. The query correctly retrieves the columns StudentNo, SubjectName and 

Grade. This query is valid and correct. 

fuu úuiqu ksjerÈ SQL iskagelaia Ndú;d lrhs' SubjectID Ndú;fhka Results iy Subjects j.= 
tAldnoaO lsÍug th INNER JOIN tlla Ndú;d lrhs' úuiqu ksjerÈj StudentNo, SubjectName iy 
Grade hk ;Sre ,nd .kS' fuu úuiqu j,x.= iy ksjerÈ h' 
 

Option / úl,am 5 

The syntax in this query is incorrect. It incorrectly uses both INNER JOIN and AND together, which is 

not allowed in SQL. The correct syntax should only use ON to define the join condition. Hence, this query 

is invalid. 

fuu úuiqfï jdlH LKavh jerÈhs' th SQL ys bv fkdfok, INNER JOIN iy AND hk folu 
tljr jerÈ f,i Ndú;d lrhs' ksjerÈ jdlH LKavh Ndú;d l< hq;af;a join fldkafoaish ks¾jpkh 
lsÍug ON muKs' tneúka" fuu úuiqu j,x.= fkdfõ'' 
 

Option 4 is the only correct query because it properly uses an INNER JOIN to connect the Results and 

Subjects tables based on the SubjectID and retrieves the required columns. 

SubjectID u; mokï jQ Results iy Subjects j.= iïnkaO lsÍug iy wjYH ;Sre ,nd .ekSug th 

INNER JOIN tlla ksishdldrj Ndú;d lrk neúka úl,am 4 tlu ksjerÈ úuiqu fõ' 

  
34. Which of the following is the correct statement about the Results table? 

Results j.=j iïnkaOfhka my; ljr j.ka;shla ksjerÈ fõ o? 
 

1) All the non-key attributes are fully functionally dependent on the primary key. 
h;=re fkdjk ish¨  Wm,els (attributes) m%d:ñl h;=r u; uq¿ukskau ld¾hnoaOj mrdh;a; fõ' 

 

2) It has one candidate key. 
thg tla ksrEmH (candidate key) h;=rla we;' 

 

3) It is in the First Normal Form (1NF). 
th m<uq m%u;lrKfhys (1NF) mj;S'    

 

4) It is in the Second Normal Form (2NF). 
th fojk m%u;lrKfhys (2NF) mj;S' 

 

5) The cardinality of the table is four. 
j.=fõ .KkSh;dj (cardinality) 4 fõ' 

 

Answer : 3 )  
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Important concepts / jeo.;a ixl,am 
 

• Fully functional dependency / mq¾K ld¾hnoaO mrdhla;;d 
A non-key attribute should be dependent on the whole primary key, not just part of it. 
h;=r fkdjk Wm,laIKhla tys fldgila muKla fkdj iïmQ¾K m%d:ñl h;=r u; r|d mej;sh hq;=h' 
 

• Candidate key / wfmalaIl h;=r 
A column (or set of columns) that can uniquely identify rows in a table. 
j.=jl we;s fma<s wkkHj y÷kd.; yels ;Srejls ^fyda ;Sre lÜg,hls&' 
 

• First Normal Form / m<uq m%u:lrK wjia:dj (1NF) 
A table where each column contains atomic values, meaning no repeating groups or arrays. 
tla tla ;Srefjys mrudKql w.hka wvx.= j.=jls" tkï mqkrdj¾;k lKavdhï fyda wrdjka fkdue;' 
 

• Second Normal Form / fojk m%u:lrK wjia:dj (2NF) 
A table that is in 1NF and every non-key attribute is fully dependent on the whole primary key. 
1NF ys we;s j.=jla iy iEu h;=re fkdjk Wm,laIKhla iïmQ¾K uQ,sl h;=r u; iïmQ¾Kfhkau 
r|d mj;S' 
 

• Cardinality / .Kksh;djh 
The number of rows in a table. 
j.=jl we;s fma<s .Kk' 

 
Now, let's review each option. / oeka" tla tla úl,amh iudf,dapkh lruq' 
 
1) All the non-key attributes are fully functionally dependent on the primary key 

h;=re fkdjk ish¨  Wm,els (attributes) m%d:ñl h;=r u; uq¿ukskau ld¾hnoaOj mrdh;a; fõ' 
 

The NIC and FirstName attributes depend on only StudentNo, not the full composite key 
(StudentNo, SubjectID). Hence, this statement is incorrect. 
NIC iy FirstName Wm,laIK r|d mj;skafka StudentNo u; ñi iïmQ¾K ixhqla; h;=r 
(StudentNo, SubjectID) u; fkdfõ' tneúka fuu m%ldYh idjoH fõ' 

 
2) It has one candidate key / thg tla ksrEmH (candidate key) h;=rla we;' 
 

The StudentNo and SubjectID combination may serve as a composite primary key, but 
StudentNo on its own could also be a candidate key depending on the specific setup. Therefore, 
the claim of "one candidate key" might not be accurate, making this statement incorrect. 
StudentNo iy SubjectID ixfhda.h ixhqla; m%d:ñl h;=rla f,i l%shd l< yel" kuq;a StudentNo 
tysu ksYaÑ; ieliqu u; wfmalaIl h;=rla úh yel' tneúka" "one candidate key" hk m%ldYh 
ksjerÈ fkdúh yels w;r" fuu m%ldYh idjoH fõ' 

 
3) It is in the First Normal Form (1NF) / th m<uq m%u;lrKfhys (1NF) mj;S' 
 

The table has atomic values, no repeating groups, meets 1NF criteria. This statement is correct. 
j.=fjys mrudKql w.hka we;" mqkrdj¾;k lKavdhï fkdue;" iy 1NF  ks¾Kdhl imqrd,hs' 
fuu m%ldYh ksrjoH fõ' 

 
4) It is in the Second Normal Form (2NF) / th fojk m%u;lrKfhys (2NF) mj;S' 

 

Since NIC and FirstName are not fully dependent on the entire composite key (StudentNo, 
SubjectID), the table is not in 2NF. Therefore, this statement is incorrect. 
NIC iy FirstName iïmQ¾K ixhqla; h;=r (StudentNo,SubjectID) u; iïmQ¾Kfhkau r|d 
fkdmj;sk neúka" j.=j 2NF ys fkdue;' tA ksid fuu m%ldYh idjoH fõ' 

 
5) The cardinality of the table is four. / j.=fõ .KkSh;dj (cardinality) 4 fõ' 
 

The table has five rows, so this statement is incorrect. 
j.=fõ fma<s myla we;" tneúka fuu m%ldYh idjoH fõ' 

 
Only Option 3) is correct. 

úl,amh (3) muKla ksjerÈ fõ' 
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35. Which dependency is removed when converting the Results table to next normal form? 

Results j.=j B,Õ m%u;lrKhg m;alrk úg my; l=uk mrdh;a;;dj (dependency) bj;a fõ o? 
 

1) foreign key dependency 
wd.ka;=l h;=re (foreign key) mrdh;a;;dj 

 

2) fully functional dependency of non-key attributes on the primary key 
h;=re fkdjk Wm,els" m%d:ñl h;=r u; mQ¾K ld¾hnoaO (full functional) mrdh;a;;dj 

 

3) multivalued dependency 
nyq w.h (multivalued) mrdh;a;;dj    

 

4) partial dependencies of non-key attributes on the primary key 
h;=re fkdjk Wm,els" m%d:ñl h;=r u; w¾O (partial) mrdh;a;;dj 

 

5) transitive dependency of non-key attributes 
h;=re fkdjk Wm,elsj, ixl%dka;s (transitive) mrdh;a;;dj 

 
Answer : 4 )  
 
Important concepts / jeo.;a ixl,am  
 

• Foreign key dependency / wd.ka;=l h;=re mrdhla;;d 
Refers to a relationship between two tables based on foreign keys. 
wd.ka;=l h;=re u; mokï jQ j.= folla w;r iïnkaOhla .ek i|yka lrhs' 

 

• Fully functional dependency / mq¾K ld¾hnoaO mrdhla;;d 
A non-key attribute depends on the entire primary key. 
h;=re fkdjk Wm,laIKhla iïmQ¾K m%d:ñl h;=r u; r|d mj;S' 

 
• Multivalued dependency / nyqw.hka iys; mrdhla;;d 

Occurs when a non-key attribute depends on part of the primary key, but not the whole key. 
h;=re fkdjk Wm,laIKhla m%d:ñl h;=f¾ fldgila u; rojd mj;sk úg isÿ, iïmq¾K h;=r u; 
fkdfõ' 

 

• Partial dependency / w¾O mrdhla;;d 
Occurs when a non-key attribute is dependent only on part of a composite key, rather than the 
entire key. Removing partial dependencies brings the table from 1NF to 2NF. 
h;=re fkdjk Wm,laIKhla iïmQ¾K h;=rg jvd ixhqla; h;=rl fldgila u; muKla r|d mj;sk 
úg isÿ fõ' w¾O mrdh;a;;d bj;a lsÍu j.=j 1NF isg 2NF olajd f.k ths' 

 

• Transitive dependency / ixl%dka;s mrdhla;;d 
Occurs when a non-key attribute depends on another non-key attribute. Removing transitive 
dependencies brings the table to 3NF. 
h;=re fkdjk Wm,laIKhla fjk;a h;=re fkdjk Wm,laIKhla u; r|d mj;sk úg isÿ fõ' 
ixl%dka;s mrdh;a;;d bj;a lsÍu j.=j 3NF fj; f.k ths' 

 
Now, let's review each option. 
oeka" tla tla úl,amh iudf,dapkh lruq' 
 
1) Foreign key dependency  

wd.ka;=l h;=re mrdhla;;d 
This doesn't relate to the normal forms being discussed here. Foreign keys are used for 
relationships between tables, not for normalization. Thus, this statement is incorrect. 
fuh fuys idlÉPd flfrk m%u:lrK wjia:dj,g wod< fkdfõ' wd.ka;=l h;=re Ndú;d lrkafka 
j.= w;r iïnkaO;d i|yd ñi m%u:lrKh i|yd fkdfõ' fï wkqj" fuu m%ldYh idjoH fõ' 

 
2) Fully functional dependency of non-key attributes on the primary key  

h;=re fkdjk Wm,els" m%d:ñl h;=r u; mQ¾K ld¾hnoaO (full functional) mrdh;a;;dj  
This is actually required for higher normal forms, not removed. Thus, this statement is incorrect. 
fuh we;a; jYfhkau wjYH jkafka by< m%u:lrK wjia:djla i|yd ñi bj;a fkdflf¾' fï 
wkqj" fuu m%ldYh idjoH fõ' 
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3) Multivalued dependency 

nyq w.h (multivalued) mrdh;a;;dj  
This is not relevant to the Results table because the table doesn’t exhibit multivalued dependency. 
Thus, this statement is incorrect. 
j.=j nyq w.hka iys; mrdh;a;;djhla fkdfmkajk neúka fuh Results j.=jg wod< fkdfõ' 
fï wkqj" fuu m%ldYh idjoH fõ' 

 
4) Partial dependencies of non-key attributes on the primary key 

h;=re fkdjk Wm,els" m%d:ñl h;=r u; w¾O (partial) mrdh;a;;dj 
When converting from 1NF to 2NF, partial dependencies are removed. In the Results table, 
attributes like NIC and FirstName are partially dependent on only StudentNo (part of the 
composite key). Therefore, this statement is correct. 
1NF  isg 2NF olajd mßj¾;kh lsÍfï§" w¾O mrdh;a;;d bj;a lrkq ,efí' Results j.=fõ" 
NIC iy FirstName  jeks Wm,laIKh w¾O jYfhka r|d mj;skafka StudentNo ^ixhqla; h;=f¾ 
fldgila& u; muKs' tA ksid fuu m%ldYh ksrjoH fõ' 

 
5) Transitive dependency of non-key attributes 

h;=re fkdjk Wm,elsj, ixl%dka;s (transitive) mrdh;a;;dj 
Transitive dependencies are removed when moving from 2NF to 3NF. However, the Results 
table currently shows partial dependencies, not transitive dependencies. Thus, this statement is 
incorrect. 
2NF isg 3NF olajd .uka lrk úg ixl%dka;s mrdh;a;;d bj;a lrkq ,efí' flfia fj;;a" Results 
j.=j oekg fmkakqï lrkafka ixl%dka;s mrdh;a;;d fkdj w¾O mrdh;a;;d h' fï wkqj" fuu 
m%ldYh idjoH fõ' 

 
The correct answer is (4) partial dependencies of non-key attributes on the primary key. 
ksjerÈ ms<s;=r jkafka (4) h;=re fkdjk Wm,els" m%d:ñl h;=r u; w¾O mrdh;a;;djhhs' 

 
36. Following are the steps involved in creating an Entity Relationship (ER) Diagram: 

N+;d¾: iïnkaO;d (ER) rE igykla ks¾udKh lsÍug wod< mshjr my; oelafõ' 
 

I. Determine the .....A..... in your diagram. 
Tnf.a rE igykg wjYH .....A..... ;SrKh lrkak' 

 
II. Add ....B.... to each ....C.... 

....B.... tla tla ....C.... g tl;= lrkak' 
 
III. Include the ....D.... between the ....A.... 

....A.... w;r ....D.... tl;= lrkak' 
 
IV. Add ....E.... to every relationship. 

iEu iïnkaO;djhlgu .....E.... o tla lrkak' 
 
Which of the following gives suitable choices for the A, B, C, D and E blanks in the above steps? 
by; A, B, C, D iy E ysia;eka i|yd ksjerÈ f;dard.ekSï olajkafka my; ljrla o? 

 
1) A - Wm,els (attributes), B - N+;d¾: (entities), C - Wm,elsh (attribute), D - .KkSh;dj (cardinality), 

E - N+;d¾: (entities) 
 

2) A - Wm,els (attributes), B - .KkSh;dj (cardinality), C - Wm,elsh (attributes), D - N+;d¾: 
(entities), E - N+;d¾: (entities) 

 

3) A - N+;d¾: (entities), B - Wm,els (attributes), C - N+;d¾:h (entities), D - iïnkaO;d (relationships), 
E - .KkSh;dj (cardinality) 

 

4) A - N+;d¾: (entities), B - iïnkaO;d (relationships), C - N+;d¾:h (entities), D - Wm,els (attributes), 
E - .KkSh;dj (cardinality) 

 

5) A - iïnkaO;d, B - .KkSh;dj (cardinality), C - iïnkaO;djh, D - Wm,els (attributes),  
E - N+;d¾: (entities) 
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Answer : 3 ) 
 

In an Entity-Relationship (ER) diagram, the core elements include entities, attributes, relationships, and 
cardinality. These concepts help to visually represent the data structure and relationships in a database 
system. 
N+;d¾;-iïnkaO;d ^ER& igykl" uQ,sl uQ,dx.j,g N+;d¾;" Wm,laIK" iïnkaO;d iy .KkSh;dj 
we;=<;a fõ' fuu ixl,am o;a; iuqod moaO;shl o;a; jHqyh iy iïnkaO;d oDYH f,i ksrEmKh 
lsÍug WmldÍ fõ' 
 

Entities / N+;d¾; 
Entities represent real-world objects or concepts that have a distinct existence in the system. They are 
typically things or objects that need to be stored in a database. 
N+;d¾; u.ska moaO;sh ;=< meyeÈ,s meje;aula we;s ienE f,dalfha jia;+ka fyda ixl,am ksfhdackh 
lrhs' tAjd idudkHfhka o;a; .nvdjl .nvd l< hq;= foaj,a fyda jia;= fõ' 
 
Attributes / Wm,els 
Attributes are the properties or characteristics of an entity. They define the details or qualities of an entity 
that need to be stored in the database. 
Wm,els hkq jia;=jl .=Kdx. fyda ,laIK fõ' o;a; .nvdfõ .nvd l< hq;= N+;d¾;hl úia;r fyda 
.=Kdx. Tjqka ks¾jpkh lrhs' 
 
Relationships / iïnkaO;d 
Relationships represent the associations or interactions between two or more entities. They show how 
entities are related to each other. 
iïnkaO;d u.ska N+;d¾; folla fyda jeä .Kkla w;r we;s iïnkaOlï fyda wka;¾l%shd ksfhdackh 
lrhs' N+;d¾; tlsfkl iïnkaO jk wdldrh tAjd fmkajhs' 
 
Cardinality / .KkSh;dj 
Cardinality defines the numerical relationship between entities. It specifies how many instances of one 
entity can be associated with instances of another entity. 
.KkSh;dj N+;d¾; w;r ixLHd;aul iïnkaO;djh ks¾jpkh lrhs' th tla N+;d¾;hl wjia:d lShla 
;j;a N+;d¾;hl wjia:d iuÕ iïnkaO l< yelso hkak i|yka lrhs' 
 
The steps to create this Entity-Relationship (ER) diagram are as follows. 
fuu N+;d¾; iïnkaO;d igykla ks¾udKh lsÍfï mshjr my; mßÈ fõ' 
 
1 -  The first step in creating an ER diagram is to determine the entities (real-world objects or concepts) 

that will be represented in the diagram. 
ER igykla ks¾udKh lsÍfï m<uq mshjr jkafka igyfkys ksrEmKh jk N+;d¾; ^ienE f,dal 
jia;= fyda ixl,am& ;SrKh lsÍuhs' 

 

2 -  Each entity is characterized by attributes (details or properties of the entity). The entities are the core 
components of an ER diagram, so each attribute is added to an entity. 
iEu N+;d¾;hlau Wm,els j,ska ix,laIs; fõ ^N+;d¾;fha úia;r fyda .=Kdx.&' N+;d¾; hkq ER 
rEm igykl uQ,sl fldgia fõ" tneúka tla tla Wm,elsh" N+;d¾;hlg tl;= fõ' 

 

3 -  After defining the entities, the next step is to include the relationships between them, which represent 
how entities interact with each other. 
N+;d¾; ks¾jpkh lsÍfuka miq" B<Õ mshjr jkafka tAjd w;r iïnkaO;d we;=<;a lsÍuhs" th 
N+;d¾; tlsfkld iuÕ wka;¾ l%shd lrk wdldrh ksfhdackh lrhs' 

 

4 -  Cardinality defines the number of occurrences of one entity that can be associated with the number 
of occurrences of another entity in a relationship. 
.KkSh;dj u.ska iïnkaO;djhl" tla N+;d¾;hl isÿùï .Kk iuÕ iïnkaO l< yels ;j;a 
N+;d¾;hl isÿùï .Kk ks¾jpkh lrhs' 

 
Accordingly, the answers are given below. 
tA wkqj my; wdldrhg ms<s;=re ,efí' 
 
A – entities / N+;d¾;   B – attributes / Wm,els   C – entity / N+;d¾;h 
D – relationships / iïnkaO;d  E – cardinality / .KkSh;dj 
 
So, the correct answer number is 3. 
tuksid, ksjerÈ ms<s;=re wxlh 3 fõ' 
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37. Which of the following can be modelled with an Extended Entity Relationship diagram? 

úia;D; N+;d¾: iïnkaO;d (Extended Entity Relationship) rE igyklska my; ljrla ksrEmKh l< 
yels o? 

 

A - subclasses of an entity N+;d¾:hl Wmmka;s 
B - inheritance of attributes Wm,els Wreuùu 
C - specialization of entities N+;d¾:j, úfYaIdhkh 

 
 
 
 

Answer : 5 ) 

 

An Enhanced Entity-Relationship (EER) diagram is a visual representation of a database schema that 

extends the traditional Entity-Relationship (ER) model to capture more complex relationships and data 

structures. It's a valuable tool for database design, especially when dealing with intricate systems. 

úia;D; N+;d¾;-iïnkaO;d ^EER& igykla hkq jvd;a ixlS¾K iïnkaO;d iy o;a; jHqyhka .%yKh 
lr .ekSu i|yd iïm%odhsl N+;d¾;-iïnkaO;d ^ER& wdlD;sh È.= lrk o;a; iuqod l%uhl oDYH 
ksrEmKhls' th úfYaIfhka ixlS¾K moaO;s iuÕ lghq;= lrk úg" o;a; iuqod ks¾udKh i|yd jákd 
fuj,uls' 
 

Subclasses of an entity / N+;d¾:hl Wmmka;s 
Subclasses represent a more specific version of an entity. For example, if you have an entity called Person, 

subclasses could be Student and Teacher. These subclasses inherit attributes from the parent entity Person 

(e.g., name, age), but may also have their own unique attributes (e.g., grade for Student, subject for 

Teacher). In EER subclasses allow more detailed representation of entities with variations in behavior or 

characteristics. 
Wmmka;s hkq N+;d¾;hl jvd;a ksYaÑ; wkqjdohls' WodyrKhla f,i" Tng mqoa.,hd kñka N+;d¾;hla 
;sfí kï" Wmmka;s YsIH iy .=re úh yel' fuu Wmmka;sj,g m%Odk N+;d¾;h jk mqoa.,hdf.ka 
.=Kdx. ^Wod' ku" jhi& Wreu fõ" kuq;a Tjqkagu wkkH .=Kdx. o ;sìh yelsh ^Wod( YsIH i|yd 
fY%aKsh" .=rejrhd i|yd úIh&' EER Wmmka;sj, yeisÍï fyda ,laIKj, fjkialï iys; N+;d¾; 
jvd;a iúia;rd;aulj ksrEmKh lsÍug bv i,ihs' 
 
Inheritance of attributes / Wm,els Wreuùu 
Inheritance refers to the concept where a subclass inherits attributes from its parent entity. For example, a 

Teacher (subclass) inherits common attributes like name and age from the Person (parent entity) but may 

also have additional attributes like subject. In EER inheritance allows for sharing of common attributes 

across related entities, reducing redundancy. 
Wreuh hkafkka woyia lrkafka Wmmka;shlg tys m%Odk N+;d¾;fhka .=Kdx. Wreu jk ixl,amhhs' 
WodyrKhla f,i" .=rejrfhl=g ^Wm mka;shg& mqoa.,hdf.ka ^m%Odk N+;d¾;fhka& ku iy jhi jeks 
fmdÿ .=Kdx. Wreu jk kuq;a úIh jeks wu;r .=Kdx. o ;sìh yel' EER Wreuh ;=<" w;sßla;h 
wvq lrñka wod< N+;d¾; yryd fmdÿ .=Kdx. fnod .ekSug bv i,ihs' 
 
Specialization of entities / N+;d¾:j, úfYaIdhkh 
Specialization refers to the process of defining a more specific entity from a general one. For instance, 

Vehicle can be specialized into Car and Truck. Specialization defines entities that are more specific 

versions of a generalized entity. In EER specialization is used to model how entities can be divided into 

distinct, specialized groups based on shared attributes or behaviors. 
úfYaISlrKh hkq idudkH tllska jvd;a ksYaÑ; jia;=jla ks¾jpkh lsÍfï l%shdj,shhs' WodyrKhla 
f,i" jdykh" ld¾ iy g%la i|yd úfYaIs; úh yel' úfYaISlrKh u.ska idudkHlrKh jQ N+;d¾;hl 
jvd;a ksYaÑ; wkqjdo jk N+;d¾; ks¾jpkh lrhs' EER úfYaISlrKh ;=< yjq,a .=Kdx. fyda yeisÍï 
u; mokïj N+;d¾; fjkia" úfYaIs; lKavdhïj,g fnÈh yels wdldrh wdo¾Ykh lsÍug Ndú;d 
lrhs' 
 

Accordingly all these can be represented in an EER diagram. So, the correct answer number is 5. 

tA wkqj fuu ish,a,u EER igykl ksrEmKh l< yelsh' tuksid, ksjerÈ ms<s;=re wxlh 5 fõ' 
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1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

3) C only. 
C muKs. 

4) A and C only. 
A yd C muKs. 

5) All of the above. 
by; ish,a,u. 

 



 

 

 
38. A teacher of a programming class draws the following diagram and asks 

the students to identify     the components indicated by A, B, C, D and 
E: 
l%uf,aLlrKh (programming) W.kajk .=rejrfhla ;u mkaksfha my; 
rE igyk we| tys we;s A, B, C, D iy E ixrpl kï lrk f,i isiqkag 
lshhs' 
 
Which of the following gives the correct choices for A, B, C, D and E? 
by; A, B, C, D iy E i|yd ksjerÈ f;dard.ekSï olajkafka my; ljrla 
o? 

 
1) A - compiler, B - executable code, C - source code, D - linker, E - object code 

A - iïmdolh, B - l%shd;aul l< yels fla;h, C - m%Nj fla;h, eeeD - ikaOdrlh, E - jia;= fla;h 
 

2) A - compiler, B - source code, C - executable code, D - object code, E - linker 
A - iïmdolh, B - m%Nj fla;h, C - l%shd;aul l< yels fla;h, D - jia;= fla;h, E - ikaOdrlh 

 

3) A - linker, B - source code, C - object code, D - executable code, E - compiler 
A - ikaOdrlh, B - m%Nj fla;h, C - jia;= fla;h, D - l%shd;aul l< yels fla;h, E - iïmdolh 

 

4) A - source code, B - object code, C - linker, D - compiler, E - executable code 
A - m%Nj fla;h, B - jia;= fla;h, C - ikaOdrlh, D - iïmdolh, E - l%shd;aul l< yels fla;h 

 

5) A - source code, B - compiler, C - object code, D - linker, E - executable code 
A - m%Nj fla;h, B - iïmdolh, C - jia;= fla;h, D - ikaOdrlh, E - l%shd;aul l< yels fla;h 

 
Answer : 5 ) 
 

A Simple Explanation of Compiling, Linking, and Executing Code 
fla;h iïmdokh lsÍu" iïnkaO lsÍu iy l%shd;aul lsÍu ms<sn| ir, meyeÈ,s lsÍu 
 

1 Source Code / uQ,dY% fla;h 
This is the human-readable code you write, often in languages like C, C++ or Python. It contains 
instructions for the computer to follow. fuh fndfyda úg C, C++ fyda Python jeks NdIdj,ska 
ñksiqkag lshúh yels fla;hhs' mß.Klh wkq.ukh l< hq;= Wmfoia tys wvx.= fõ' 

 

2 Compiler / iïmdolh 
The compiler takes your source code and translates it into a language the computer can 
understand, which is usually machine code or assembly language. This translated code is called 
object code. iïmdolhd Tfí uQ,dY% fla;h f.k th mß.Klhg f;areï .; yels NdIdjlg 
mßj¾;kh lrhs" th idudkHfhka hka;% fla;h fyda tl,ia lsÍfï NdIdj fõ' fuu mßj¾;kh 
lrk ,o fla;h jia;= fla;h f,i ye¢kafõ' 

 

3 Object Code / jia;= fla;h 
Object code is the machine-readable version of your program. It contains instructions that the 
computer can execute, but it's often not complete. jia;= fla;h hkq Tfí jevigyfka hka;%fhka 
lshúh yels wkqjdohhs' mß.Klhg l%shd;aul l< yels Wmfoia tys wvx.= fõ" kuq;a th fndfyda 
úg iïmQ¾K fkdfõ' 

 

4 Linker / iïnkaOlh 
The linker combines multiple object code files and any necessary libraries into a single executable 
file. Libraries are collections of pre-written code that can be used in different programs. 
iïnkaOlh nyq jia;= fla; f.dkq iy ´kEu wjYH mqia;ld, ;ks l%shd;aul l< yels f.dkqjlg 
tAldnoaO lrhs' mqia;ld, hkq úúO jevigyka j, Ndú;d l< yels fmr ,sÅ; fla; tl;=jls' 

 

5 Executable File  
This is the final product that you can run on your computer. It contains all the code and resources 
needed for your program to work. When you double-click on it, the operating system loads it 
into memory and starts executing the instructions. fuh Tfí mß.Klfha l%shd;aul l< yels 
wjidk ksIamdokhhs' Tnf.a jevigyk l%shd;aul ùug wjYH ish¨u fla; iy iïm;a tys wvx.= 
fõ' Tn th u; fojrla la,sla l< úg" fufyhqï moaO;sh th u;lhg mgjd Wmfoia laßhd;aul 
lsÍu wdrïN lrhs' 
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• Consider the algorithm expressed by the flowchart and 

answer questions 39 and 40: 

.e,Sï igyk u.ska m%ldY flfrk we,af.dß;uh i,ld 39 
iy 40 m%Yakj,g ms<s;=re imhkak' 
 
This algorithm takes as input first an integer n (≥1) followed 
by a sequence of n integers one by one. The algorithm is 
expected to output the count of integers that are less than 100 
among the sequence of n inputs. 
fuu we,af.dß;uh uq,skau ksì,hla n (≥1) wdodkh lr" 
bkamiq ms<sfj<ska n ksì, ixLHdjla tlska tl wdodkh lrhs' 
by; n ksì, ixLHdj, 100g wvq ksì, .Kk m%;sodkh lsÍu 
we,af.dß;uh u.ska wfmala Id flf¾' 

 
39. For the algorithm to function correctly as expected, what 

should be inserted at the blank P ? 
we,af.dß;ufhka n,dfmdfrd;a;=jk ksjerÈ l%shdldß;ajhge 
Peysia;ek i|yd my; l=ula we;=<;a l< hq;= o? 

 
1) count = count + 1 
2) count = count + i 
3) count = count + x 
4) n = n - 1 
5) n = n + 1 

 

Answer : 1 )  
 

This flow chart represents a program that take an integer 
input first and use that integer as the number of iterations of 
the actual program 
fuu .e,sï igyk ksrEmkh lrkafka m%:ufhka mQ¾K ixLHd 
wdodkhla f.k tu mQ¾K ixLHdj i;H jevigyfka 
mqkrdj¾;k .Kk f,i Ndú;d lrk jevigykls' 
 
The main program takes a number of integers based on the above given number and counts the 
number of inputs that are less than 100. 
ysia ;eka ksjerÈj msrùu i|yd" jevigyk lrkafka l=ulao iy ysia ;ek fld;eko hkak i,ld 
ne,sh hq;=h' 
 
To correctly fill the blank, we should consider what the program does and where the blank is. Here 
it is in the yes arm of a conditional statement and the condition is “Is x<100”, Here x is the input we 
need to check whether it is less than 100 and as per the program if it is yes then the count should be 
increased by 1 so the yes branch should have “count = count + 1”. 
fuys ysia;eka ksjerosj msrúu ioyd jevigyk isÿ lrkafka l=ulao iy ysia;eka mj;skafka fld;ko 
hkak i,ld ne,sh hq;=h' th fldkafoais iys; m%ldYhl yes YdLdfõ we;s w;r fldkafoaish “Is x<100” 
fõ" fuys x hkq 100 g jvd wvq oehs mÍlaId lsÍug wjYH wdodkh jk w;r jevigykg wkqj th 
i;H kï count 1 lska jeä l< hq;=h' tau ksid yes YdLdfõ “count = count + 1”mej;sh hq;=h' 
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input n 
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count = 0 
i=0 

Is x < 100 ? 

Is i = n ? 

i = i+1 
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No 
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Yes 
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B. n = int(input()) 
count = 0 
for i in range(n): 
 x = int(input()) 
 if (x < 100): 
  count += 1 
print(count) 

 
40. Which of the following Python programs implement the algorithm in the flowchart? 

my; l=uk mhs;ka l%uf,aLh$l%uf,aL u.ska oS we;s .e,Sï igyfka we,af.dß;uh l%shd;aul jkafkao? 
 

 

A. n = int(input()) 
count = 0 
for i in range(n): 
 x = int(input()) 
 if (x < 100): 
  count = count + i 
print (count) 

 
C. n = int(input()) 

count = i = 0 
while (i < n): 
 x = int(input()) 
 if (x < 100): 
  count = count + 1 

 
 
 
 

Answer : 2 )  
 
Moving here, we already know that if the condition x<100 the count should be increased by 1 hence 
if x<100 then count = count + 1 or similar statement should be present. 

fuys .uka lrk úg" wms oekgu;a oksuq fldkafoaish x<100 kï .Kka lsÍu 1 lska jeä l< hq;= 
w;r x<100 kï count = count + 1  fyda Bg iudk m%ldYhla ;sìh hq;=h' 
 
In the first given code snippet the if condition and the statement is faulty it should not be increased 
by “i” variable. So, we can directly cut off 1,3,5 from our choices to the answer 
uq,skau ,nd § we;s fla; fldgfiys “i” fldkafoaish iy m%ldYh fodaI iys;hs th “i” úp,Hfhka 
jeä fkdl< hq;=h' tneúka wmf.a f;aÍfï ms<s;=r 1,3,5 fl,skau lmd yeßh yel 
 
Moving onto the 3rd code snippet, the initial program should iterate only “n” number of times where 
n is the input taken first. 
3 jeks fla;h fj; .uka lrk úg" wdrïNl jevigyk “n” jdr .Kkla muKla mqkrdj¾;kh l< 
hq;=h' n hkq uq,skau .;a wdodkhhs' 
 
If we look at the loop used in the 3rd code, it iterates infinitely if n is a positive integer or it won’t 
iterate at all.  
wms 3 jk fla;fha Ndú;d lr we;s Æmh foi ne¨jfyd;a" th n Ok ksÅ,hla kï th wiSñ; f,i 
mqkrdj¾;kh fõ fyda th lsisfia;a mqkrdj¾;kh fkdfõ 
 
This is because “i” is initially 0 and while i<n is always true if n is positive so the loop will run 
infinitely, hence the answer should be only the 2nd code snippet. 
fuhg fya;=j “i” uq,§ 0 jk w;r n Okd;aul kï i<n  ieuúgu i;H jk w;r Æmh wiSñ; f,i 
l%shd lrhs" tneúka ms<s;=r 2 jk fla; fldgi muKla úh hq;=h' 
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1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

3) A and B only. 
A yd B muKs. 

4) B and C only. 
B yd C muKs. 

5) All of the above. 
by; ish,a,u. 

 



 

 

 
41. What would be the output after executing the following Python code? 

my; oelafjk mhs;ka fla;h l%shd;aul l< úg m%;sodkh l=ula fõ o? 
 

n = 117 
m = (n & 127) // (2 * * 3) 
print(m) 

 
 
 

Answer : 2 )  
 

Here, n is assigned the value 117. 
fuys§ n g 117 w.h mjrkq ,efí' 
 
m = (n & 127) // (2 ** 3) 
 

• Step 1:  
Bitwise AND Operation 
 
The expression n & 127 performs a bitwise AND operation between n and 127. 
n & 127 m%ldYkh n iy 127 w;r ìgq wkqidrs AND fufyhqula isÿ lrhs' 
 
• The binary representation of 117 is 01110101.  

117 ys oaúuh ksrEmKh 01110101 fõ' 
 

• The binary representation of 127 is 01111111.  
127 ys oaúuh ksrEmKh 01111111 fõ' 

 
Now, let's perform the bitwise AND operation: 
oeka" wms ìgq wkqidrs AND fufyhqu isÿ lruq( 

 
    01110101 
& 01111111 
    -------------- 
    01110101 
 
The result of n & 127 is 117.  
n & 127 ys m%;sM,h 117 fõ'  

 

• Step 2 
Division by Power of 2 / 2 n,fhka fn§u 
Next, we calculate 2 ** 3, which is 8. 
B<Õg" wms 2 ** 3 .Kkh lruq" th 8 fõ' 
 

m = 117 // 8 
 

• Step 3 
Integer Division / ksÅ, fn§u 
 

117 // 8 = 14 
 
This means 117 divided by 8 is  14.625, here we discard the remainder in integer division. 
fuhska woyia lrkafka 117, 8 ka fn§u 14.625 fõ" fuys§ wms ksÅ, fn§fï§ b;sßh bj;,uq' 

 
Hence the answer is 14. 
tneúka ms<s;=r 14 fõ' 

 
 
 

          

1) 1 2) 14 3) 14.625 4) 15 5) 19 
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42. What will be the result when the following Python code is executed? 

my; oelafjk mhs;ka fla;h l%shd;aul l< úg m%;sodkh l=ula fõ o? 
 

x = 10 
def myfun(a): 
 global x 
 a=x+a 
 x=30 
 return a 
print(myfun(x)) 

 
 
 

Answer : 2 )  

 
Execution Steps /  l%shd;aul lsÍfï mshjr 
 
1. Initialize x 

The global variable x is set to 10. 
f.da,Sh úp,Hh x, 10 f,i ilid we;' 

 

2. Define myfun 
The function myfun is defined, which will take one parameter a. 
myfun Y%s;h w¾: olajd we;" th a mrdñ;shla .kS' 

 

3. Global Declaration / f.da,Sh m%ldYkh 
Inside myfun, the statement global x allows the function to modify the global variable x. 

myfun we;=<;" f.da,Sh x m%ldYh Y%s;hg f.da,Sh úp,H x fjkia lsÍug bv fohs' 
 

4. Calculate a / a .Kkh lsrsu  
The function receives x (which is 10) as the argument. So, when we call myfun(x), a is initially 
10. The line a = x + a evaluates to a = 10 + 10, which means a becomes 20. 

Y%s;hg x f,i ;¾lh ^th 10& ,efí' tneúka, myfun(x) f,i y÷kajk úg a uq,§ 10 fõ' a 
= x + a f¾Ldj a = 10 + 10 w.h lrhs" tkï a, 20 njg m;a fõ' 

 

5. Update x / x hdj;ald,Sk lrhs 
After calculating a, the line x = 30 changes the global variable x from 10 to 30. 
a .Kkh lsÍfuka miq" x = 30  f¾Ldj f.da,Sh úp,Hh x 10 isg 30 olajd fjkia lrhs' 

 

6. Return Value / wdmiq ,nd fok w.h 
The function then returns the updated value of a, which is 20. 
Y%s;h miqj a ys hdj;ald,Sk l< w.h ,nd fohs" th 20 fõ' 

 

7. Print Result / Result  
The print(myfun(x)) statement outputs the returned value from myfun, which is 20. 
print(myfun(x)) m%ldYh myfun fj;ska wdmiq ,efnk w.h m%;sodkh lrhs" th 20 fõ' 

 
 
 
 
 
 
 
 
 
 
 
 

          

1) 10 2) 20 3) 30 4) 40 5) an error 
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43. What will be the output of the following Python code segment? 

my; oelafjk mhs;ka fla; fldgfia m%;sodkh l=ula fõ o? 
 

S = ["covid", "pandemic", "vaccine", "booster", "virus"] 
V = "aeiou" 
count = 0 
for i in range(len(S)): 
 for j in range(len(S[i])): 
  if (S[i][j] in V): 
   count = count + 1 
print(count) 

 
 
 

Answer : 4 )  
 
Let’s consider the above python code.  
by; mhs;ka fla;h i,ld n,uq' 
 
1. Initialize List S / S ,ehsia;=j ielisu 

The list S contains five strings: ["covid", "pandemic", "vaccine", "booster", "virus"]. 
S ,ehsia;=fõ strings myla we;( ["covid", "pandemic", "vaccine", "booster", "virus"]. 
 

2. Initialize Vowels / Vowels ielisu  
The string V contains the vowels: "aeiou". 
V string tflys Vowel wvx.= fõ( "aeiou". 
 

3. Initialize Count / Count ielisu 
A variable count is initialized to 0. This will keep track of the total number of vowels found. 
úp,H .Kk 0 g ielisuhs' fuh fidhd.;a uq¿ vowels ixLHdj ksÍlaIKh lrhs' 
 

4. Outer Loop / ndysr Æmh 
The outer loop iterates over the indices of the list S. The length of S is 5, so i will take values 
from 0 to 4. 
S ,ehsia;=fõ o¾Yl u; msg; Æmh mqkrdj¾;kh fõ' i ys È. 5 fõ" tneúka i, 0 isg 4 olajd 
w.hka .kshs' 
 

5. Inner Loop / wNHka;r Æmh 
The inner loop iterates over the characters in the current string S[i]. The length of each string 
is determined by len(S[i]). 
wNHka;r Æmh j;auka string tfla S[i] wkq,laIK u; mqkrdj¾;kh fõ' tla tla string tflys 
È. ;SrKh jkafka len(S[i]) u.sks' 
 

6. Check for Vowels 
Inside the inner loop, each character S[i][j] is checked to see if it is in the string V. 
wNHka;r Æmh ;=<" iEu wkq,laIKhlau S[i][j], V string tfla ;sfíoehs ne,Sug mÍlaId 
lrkq ,efí' 
 

7. Count Vowels / Vowels .Kka lsrsu( 
If the character is a vowel, the count is incremented by 1. 
wkq,laIK Vowel tlla kï" .Kk 1 lska jeä fõ' 

 
Now let’s see how the loops process each word in S.  
oeka S ys we;s iEu jpkhlau Æm ilik wdldrh n,uq ' 

 
• For i = 0 (S[0] = "covid"): 

Characters: c, o, v, i, d 
Vowels: o, i → Count = 2 

 

          

1) 0 2) 5 3) 12 4) 13 5) 32 
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• For i = 1 (S[1] = "pandemic"): 

Characters: p, a, n, d, e, m, i, c 
Vowels: a, e, i → Count = 3 → Total Count = 5 

 
• For i = 2 (S[2] = "vaccine"): 

Characters: v, a, c, c, i, n, e 
Vowels: a, i, e → Count = 3 → Total Count = 8 

 
• For i = 3 (S[3] = "booster"): 

Characters: b, o, o, s, t, e, r 
Vowels: o, o, e → Count = 3 → Total Count = 11 

 
• For i = 4 (S[4] = "virus"): 

Characters: v, i, r, u, s 
Vowels: i, u → Count = 2 → Total Count = 13 

 
Final Output / wjidk m%;sodkh  
After processing all the words in S, the total count of vowels is 13. 
S ys we;s ish¨u jpk ieliSfuka miq" uq¿ vowels .Kk 13 ls' 
 
Therefore, when the code is executed, the output will be 13 
tneúka" fla;h l%shd;aul lrk úg" m%;sodkh 13 jkq we;' 

 
44. What will be the output when the following Python code is executed? 

my; oelafjk mhs;ka fla;h l%shd;aul l< úg m%;sodkh l=ula fõ o? 
 

s = 1 
for i in range(1,10): 
 if (i < 5): 
  s = s * i 
 elif (i < 8): 
  s = s - i 
 else: 
  s = s + i 
  break 
print(s) 

 
 
 

Answer : 2 )  
 
Code Breakdown / fla;h ìo ouuq 
 

• s = 1 
Initialize s to 1. / s isg 1 ka wdrïN lrhs' 

 

• for i in range(1, 10):  
Loop through numbers from 1 to 9. / 1 isg 9 olajd wxl yryd mqkrdj¾;kh fú' 

 

• if (i < 5):  
If i is less than 5, / i, 5 g jvd wvq kï, 
▪ s = s * i   

Multiply s by i. / i u.ska s .=K lrhs' 
 

• elif (i < 8):  
If i is between 5 and 7, / i,  5  iy  7 w;r kï, 
▪ s = s – i 

Subtract i from s. / s j,ska i wvq lrhs' 
 
 

          

1) 6 2) 14 3) 23 4) 33 5) 121 
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• else: 

If i is 8 or 9, / i, 8 fyda 9 kï, 
▪ s = s + i 

Add i to s. / s fj; i tl;= lrhs' 
 

▪ break 
Exit the loop. / Æmfhka msgfjhs' 

 
• print(s) 

Print the value of s / s ys w.h uqøKh lrhs' 
 
Execution Steps / l%shd;aul lsÍfï mshjr 

 

1. Initialize s 
The variable s is initialized to 1. 
s úp,Hh 1 ka wdrïN fõ' 
 

2. Loop Through i 
The for loop iterates through i from 1 to 9 (inclusive). 
i, 1 isg 9  olajd mqkrdj¾;kh fõ ^ inclusive / we;=<;a&' 
 

3. Iteration for i = 1 
Since 1 < 5, execute s = s * i → s = 1 * 1 → s = 1. 
1 < 5 ksid s = s * i → s = 1 * 1 → s = 1 l%shd;aul lrhs' 

 

4. Iteration for i = 2 
Since 2 < 5, execute s = s * i → s = 1 * 2 → s = 2. 
2 < 5 ksid s = s * i → s = 1 * 2 → s = 2 l%shd;aul lrhs' 
 

5. Iteration for i = 3 
Since 3 < 5, execute s = s * i → s = 2 * 3 → s = 6. 
3 < 5 ksid s = s * i → s = 2 * 3 → s = 6 l%shd;aul lrhs' 
 

6. Iteration for i = 4 
Since 4 < 5, execute s = s * i → s = 6 * 4 → s = 24. 
4 < 5 ksid s = s * i → s = 6 * 4 → s = 24 l%shd;aul lrhs' 
 

7. Iteration for i = 5 
Since 5 is not less than 5 but is less than 8, execute s = s - i → s = 24 - 5 → s = 19. 
5,  5 g fkdwvq kuq;a 8 g wvq neúka" s = s - i → s = 24 - 5 → s = 19 l%shd;aul lrhs' 
 

8. Iteration for i = 6 
Since 6 is less than 8, execute s = s - i → s = 19 - 6 → s = 13. 
6,  8 g jvd wvq neúka" s = s - i → s = 19 - 6 → s = 13 l%shd;aul lrhs' 
 
 

9. Iteration for i = 7 
Since 7 is less than 8, execute s = s - i → s = 13 - 7 → s = 6. 
7,  8 g jvd wvq neúka" s = s - i → s = 13 - 7 → s = 6 l%shd;aul lrhs' 
 

10. Iteration for i = 8 
Now, since i is 8, the condition for the else block is met.  
oeka" i, 8 jk neúka" else íf,dla fldgi i|yd fldkafoaish imqrd we;' 
 
Execute s = s + i → s = 6 + 8 → s = 14. 
s = s + i → s = 6 + 8 → s = 14 l%shd;aul lrhs' 
 

Then, break is executed, which exits the loop. 
miqj" Æmfhka msgjk w;r break  l%shd;aul fõ' 
 
Final Output / wjidk m%;sodkh 
After the loop ends, the final value of s is 14. 
Æmh wjika jQ miq" s ys wjidk w.h 14 fõ' 
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45. Read the following sentence about website development: 

fjí wvú f.dvke.Sug wod< my; j.ka;sh lshjkak' 
 

To make an effective website, it is important to identify its objectives and the target .....A..... and then 
design the most useful information layout for the website accordingly. 
M,odhs fjí wvúhla iE§u i|yd tys wruqKq yd b,lal .....A..... y÷kdf.k" ta wkqj fjí wvúh 
ioyd jvd;au m%fhdackj;a f;dr;=re msß ie,iqu ks¾udKh lsÍu jeo.;a fõ' 
 

Which of the following is the correct choice for the blank A above? 
by; A j,ska olajd we;s ysia;ek i|yd jvd;a ksjerÈ f;aÍu l=ula o? 

 
 

 
Answer : 4 )  
 

When developing a website, it's crucial to have a clear understanding of who the target audience is. This 
helps guide decisions about the website's content, design, and functionality.  
fjí wvúhla ixj¾Okh lsÍfï§ b,lal.; fm%alaIlhska ljqrekao hkak ms<sn| meyeÈ,s wjfndaOhla 
;sîu b;d jeo.;a fõ' fuh fjí wvúfha wka;¾.;h" ie,iqu iy l%shdldÍ;ajh ms<sn| ;SrK uÕ 
fmkaùug WmldÍ fõ' 
 

"To make an effective website, it is important to identify its objectives and the target .....A....."  
M,odhs fjí wvúhla iE§u i|yd tys wruqKq yd b,lal .....A..... y÷kdf.k" 
 

The blank "A" should be filled with a word that describes the audience or group of people the website is 
intended for. The sentence suggests that the website's objectives and the target group should be identified 
together, as they are closely related.  
ysia;ekg (A) fjí wvúh woyia lrk fm%alaIlhska fyda mqoa.,hska lKavdhu úia;r lrk jpkhlska 
msrúh hq;=h' fjí wvúfha wruqKq iy b,lal lKavdhu iómj iïnkaO jk neúka tlg y÷kd.; 
hq;= nj jdlHfhka fhdackd lrhs' 
 

1) audio / Y%jH 
Audio content is not directly related to the target audience.  
Y%jH wka;¾.;h b,lal.; fm%alaIlhkag iDcqj iïnkaO fkdfõ' 

 

2) images / rEm 
Images are a type of content, but they don't specify the target group.  
rEm hkq wka;¾.; j¾.hls" kuq;a tAjd b,lal lKavdhu i|yka fkdlrhs' 

 

3) text / mdG 
Text is another type of content, but it doesn't describe the audience.  
fm< hkq ;j;a wdldrfha wka;¾.;hls" kuq;a th fm%alaIlhska úia;r fkdlrhs' 

 

4) users / mßYS,lhka 
Users are the individuals who will interact with the website. This is the most relevant choice as it 
directly refers to the target audience.  
mßYS,lhka hkq fjí wvúh iuÕ wka;¾ l%shd lrk mqoa.,hskah' b,lal.; fm%alaIlhska fj; 
fl,skau fhduq jk neúka fuh jvd;au wod< f;aÍu fõ' 

 

5) video / ùäfhda 
Video content is not relevant to identifying the target group. "and then design most useful information 
layout for website accordingly."  
ùäfhda wka;¾.;h b,lal lKavdhu y÷kd .ekSug wod< fkdfõ' ta wkqj fjí wvúh ioyd 
jvd;au m%fhdackj;a f;dr;=re msß ie,iqu ks¾udKh lsÍu jeo.;a fõ' 

 

This part of the sentence suggests that once the objectives and target group are identified, the website's 
content and layout should be designed to meet their needs and expectations. jdlHfha fuu fldgi fhdackd 
lrkafka wruqKq iy b,lal lKavdhu y÷kd.;a miq" fjí wvúfha wka;¾.;h iy msßie,iqu Tjqkaf.a 
wjYH;d iy wfmalaIdjka imqrd,Su i|yd ks¾udKh l< hq;= njhs' 
 

By choosing "users" as the target group, the website can be tailored to provide the most relevant and useful 
information to the people who will be visiting and using the website. b,lal lKavdhu f,i —mßYS,lhska— 
f;dard .ekSfuka" fjí wvúhg msúfik iy Ndú;d lrk mqoa.,hskag jvd;a wod< iy m%fhdackj;a 
f;dr;=re iemhSug fjí wvúh ilia l< yel' 
 
 
 

          

1) audio 2) images 3) text 4) users 5) video 
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In conclusion, "users" is the best choice because it directly refers to the target audience, which is crucial 
for creating an effective website that meets its objectives and serves the needs of its visitors. wjidk 
jYfhka" "mßYS,lhska" fyd|u f;aÍu jkafka th b,lal.; fm%alaIlhska fj; iDcqju fhduq jk neúks" 
th tys wruqKq imqrd,k iy tys wuq;a;kaf.a wjYH;d imqrd,k M,odhS fjí wvúhla ks¾udKh lsÍu 
i|yd b;d jeo.;a fõ' 
 

46. Which of the following is the correct example for CSS group selector? 
ldKav f;dard.ekSulg (group selector) ksjerÈ WodyrKh my; ljrla o? 

 

1) h1{text-align:left ; color:blue;} 
2) h1,h2{text-align:left , color:blue;} 
3) h1.h2{text-align:left; color:blue;} 
4) h1:h2{text-align:left; color:blue;} 
5) h1,h2{text-align:left; color:blue;} 

 

Answer : 5 )  
 

What is a CSS Group Selector? 
A CSS group selector allows you to apply the same styles to multiple elements at once. This is done by 
listing the selectors separated by commas. For example, if you want to style both <h1> and <h2> elements 

with the same properties, you can use a group selector.  
CSS group selector uÕska Tng tljr nyqúO uQ,dx. i|yd tlu style fh§ug bv i,ihs' fuh isÿ 
lrkq ,nkafka fldudfjka fjka lrk ,o f;aÍï ,ehsia;=.; lsÍfuks' WodyrKhla f,i" Tng tlu 
.=Kdx. iys; <h1> iy <h2> uQ,dx. folu fudaia;r lsÍug wjYH kï" Tng lKavdhï f;aÍula 
Ndú;d l< yel' 
 
Key Points of a CSS Group Selector / CSS Group Selector m%Odk lreKq 
 

Syntax  

The syntax for a group selector is to list the selectors separated by commas, followed by the style rules 
enclosed in curly braces' 
group selector ldrlhla i|yd jk syntax  tl jkafka i.,ka jryka ;=< we;s ú,di ks;s j,g wkqj 
fldudfjka fjka lrk ,o f;aÍï ,ehsia;=.; lsÍuhs' 
 
Purpose / wruqK 

This helps reduce redundancy in your CSS code, making it cleaner and more efficient.  
fuh Tnf.a CSS fla;fha w;sßla;h wvq lsÍug WmldÍ fõ" th msßisÿ yd jvd ld¾hlaIu lrhs' 
 
1) h1{text-align:left; color:blue;} 

This is a style rule for a single element (h1). It is not a group selector because it only targets one 
element.  
fuh ;ks uQ,dx.hla ^h1& i|yd jk ú,di Í;shls' th tla uQ,dx. muKla b,lal lrk neúka th 
group selector fkdfõ' 

 
2) h1,h2{text-align:left , color:blue;} 

This option correctly uses a group selector. It targets both h1 and h2 elements and applies the same 

styles (text-align:left and color:blue). However, there is a syntax error with the comma in 

color:blue; (it should be a semicolon).  

fuu úl,amh ksjerÈj group selector Ndú;d lrhs' th h1 iy h2 uQ,dx. folu b,lal lrk 
w;r tlu ú,dihka (text-align:left and color:blue). fhfoa' flfia fj;;a" fldudj 
color:blue; ^th semicolon úh hq;=h&' 

 
3) h1.h2{text-align:left; color:blue;} 

This is not a group selector. Instead, it targets elements that have both h1 and h2 classes (which is 

not valid in this context). It uses a class selector syntax incorrectly.  
fuh group selector fkdfõ' tA fjkqjg" th h1 iy h2 mka;s folu we;s uQ,dx. b,lal lrhs 
^fuu ikao¾Nh ;=< j,x.= fkdfõ&' th mka;s f;aÍï syntax  tlla jerÈ f,i Ndú;d lrhs' 
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4) h1:h2{text-align:left; color:blue;} 

This is also not a valid group selector. The syntax h1:h2 does not make sense in CSS. The colon (:) 
indicates a pseudo-class, which is not applicable here.  
fuho j,x.= lKavdhï f;aÍula fkdfõ' iskagelaia h1:h2 CSS ys f;areula ke;' colon ((& u.ska 
pseudo-class fmkakqï lrhs" th fuys wod< fkdfõ' 
 

5) h1,h2{text-align:left; color:blue;} 

This option is identical to option (2) and correctly uses a group selector, targeting both h1 and h2 
elements and applying the same styles. This option is correct.  
fuu úl,amh úl,amh 2 g iudk jk w;r h1 iy h2 uQ,dx. folu b,lal lr .ksñka group 

selector ksjerÈj Ndú;d lrhs' fuu úl,amh ksjerÈhs' 
 
The correct answer is: 5) h1,h2{text-align:left; color:blue;} 

 
This option correctly demonstrates the use of a CSS group selector, applying the same styles to both h1 
and h2 elements.  
fuu úl,amh h1 iy h2 uQ,dx. folgu tlu ffY,Ska fhdoñka CSS lKavdhï f;aÍï Ndú;d lsÍu 
ksjerÈj fmkakqï lrhs' 

 
47. Consider the following HTML code: 

my; HTML fla;h i,lkak' 
 

<!DOCTYPE html> 
<html> 
<head> 
<style> 
body { 

background-image: url('srilanka.jpg'); 
} 
</style> 
</head> 
 
<body> 
<h2>Sri  Lanka</h2> 
<p>Sri Lanka, the island of serendipity, is really a <i>pearl in the 
orient</i></p> 
</body> 
</html> 
 
Which of the following statements is/are correct about the observations when the above code is 
viewed through a web browser? 
by; fla;h fjí w;sßlaiqjla yryd krUk úg oelsh yels oE iïnkaOfhka my; ljr j.ka;s 
ksjerÈ fõ o? 

 

A. The srilanka.jpg image (if existing) will be displayed as the background to the web page. 
srilanka.jpg rEmh ^;sfíkï& th fjí msgqfõ miq;,h (background) f,i Èiafõ' 

 

B. The Sri Lanka word which is enclosed within <h2> and </h2> tags will appear in italics. 

<h2> iy </h2> Wiq,k w;r we;s Sri Lanka jpkh we, wl=ßka (italics) Èiafõ' 
 

C. The pearl in the orient phrase enclosed within <i> and </i> tags will appear in italics. 

<i> iy </i> Wiq,k w;r we;s pearl in the orient jdlH LKavh we, wl=ßka Èiafõ' 
 

 
 
 

Answer : 5 )  

 

 

          

1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

3) C only. 
C muKs. 

4) A and B only. 
A yd B muKs. 

5) A and C only. 
A yd C muKs. 
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Explanation / meyeÈ,s lsÍu 

  

• <style> Tag  
Allows for the inclusion of CSS to style the HTML elements. Here, it is used to define the background 
image for the webpage.  
HTML uQ,dx. yev.ekaùu i|yd CSS we;=<;a lsÍug bv fohs' fuys§" th fjí msgqj i|yd 
miqìï rEmh ks¾jpkh lsÍug Ndú;d lrhs' 

 

• <body> Tag  

Contains all the visible content of the webpage, such as text, images, and links.  
mdG" mska;+r iy ine¢ jeks fjí msgqfõ oDYHudk ish¨ wka;¾.;hka wvx.= fõ' 

 

• <h2> Tag  

A heading tag that defines a second-level heading, usually larger and bold to denote sub-section titles.  
fojk uÜgfï YS¾Ihla ks¾jpkh lrk YS¾I Wiq,khla" idudkHfhka úYd, iy Wm-fldgia 
ud;Dld ;olr oelaùug Ndú;d lsrsuhs' 

 

• <p> Tag  

A paragraph tag used to define a block of text.  
mdG fldgi w¾: oelaùug paragraph  Wiq,kh Ndú;d lrhs' 

 

• <i> Tag   

An inline tag used to italicize text, typically for emphasis or to indicate a different tone or context.  
mdG we, lsÍug Ndú;d lrk fma<s.; Wiq,khla" idudkHfhka wjOdrKh lsÍug fyda fjkia 
iajrhla fyda ikao¾Nhla oelaùug' 

 
Satement / m%ldYh A  
Correct. The srilanka.jpg image (if it exists in the same directory or the correct path is specified) will be 
displayed as the background of webpage because of the background-image property in the <style> tag.  

ksjerÈ ' <style> Wiq,kh ;=< we;s miqìï rEm Wm,laIKh ksid srilanka.jpg rEmh ^th tlu 
kdudj,sfhys ;sfí kï fyda ksjerÈ ud¾.h i|yka lr we;akï& fjí msgqfõ miqìu f,i fmkajkq 
we;' 
 
Satement / m%ldYh B  
Incorrect. The text "Sri Lanka" enclosed within <h2> and </h2> tags will not appear in italics by default. 

The <h2> tag renders text in a bold, larger font, not italic.  

jerÈhs' <h2> iy </h2> Wiq,kh ;=< we; "Sri Lanka"  mdG fmrksñfhka we, wl=rej,ska Èia fkdfõ' 
<h2> Wiq,kh wl=re fkdjk ;o" úYd, wl=re j,ska fm< úoeyqï lrhs' 
 

Satement / m%ldYh C  
Correct .The phrase "pearl in the orient" enclosed within <i> and </i> tags will appear in italics because 

the <i> tag is specifically used to italicize text.  

ksjerÈhs ' <i> iy </i> Wiq,kh ;=< we; "pearl in the orient" hk jdlH LKavh we, wl=re j,ska 
Èia jkq we; ukao <i> Wiq,kh úfYaIfhka mdG we, lsÍug Ndú;d lrhs' 
 
Therefore, the correct answer is 5) A and C Only.  

tneúka ksjerÈ ms<s;=r 5) A iy C muKs' 
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48. Which of the following statements is correct about the following code line when it is rendered through 

a web browser?  
my; fla; fma<sh fjí w;ßlaiqjla yryd úoeyqïlrKh (rendering) iïnkaOfhka my; ljr 
j.ka;shla ksjerÈ fõ o? 

 
<input type="radio" name="vaccinate" value="Yes"> 

 
1) It shows a radio button with a label named vaccinate at left side. 

jïmiska vaccinate kïjQ f,aL,hla iys;j úl,am f;aÍï fnd;a;ula (radio button) Èiafõ'  
 

2) It shows a radio button with a label named vaccinate at right side. 
ol=Kqmiska vaccinate kïjQ f,an,hla iys;j úl,am f;aÍu fnd;a;ula (radio button) Èiafõ'  

 

3) It shows a radio button with a label named Yes at left side. 
jïmiska Yes kïjQ f,aL,hla iys;j úl,am f;aÍï fnd;a;ula (radio button) Èiafõ' 

 

4) It shows a radio button with a label named Yes at right side. 
ol=Kqmiska Yes kïjQ f,an,hla iys;j úl,am f;aÍu fnd;a;ula (radio button) Èiafõ'   

 

5) The word Yes is not shown to user. 
mßYS,lhdg Yes hk jpkh Èia fkdfõ' 

 

Answer : 5 )  
 

• <input type="radio" name="vaccinate" value="Yes"> 
To determine the correct statement, we need to understand how radio buttons work in HTML and the 
purpose of each attribute used in the code.  
ksjerÈ m%ldYh ksYaph lsÍu i|yd" HTML ys f¾äfhda fnd;a;ï l%shd lrk wdldrh iy fla;fha 
Ndú;d jk tla tla .=Kdx.fha wruqK wm f;areï .; hq;=h' 

 

• <input> 
This is an HTML element used to create interactive controls in a web form.  
fuh fjí fmdaruhl wka;¾l%shdldÍ md,khka ks¾udKh lsÍug Ndú;d lrk HTML uQ,dx.hls' 

 
• type="radio" 

Specifies that the input element should be rendered as a radio button. Radio buttons allow users to 
select one option from a set of mutually exclusive options.  
wdodk uQ,dx.h f¾äfhda fnd;a;ula f,i úoeyqï l< hq;= nj i|yka lrhs' f¾äfhda fnd;a;ï 
uÕska mßYS,lhskag wfkHdakH jYfhka iqúfYaIS úl,am iuQyhlska tla úl,amhla f;dard .ekSug 
bv i,ihs' 

 
• name="vaccinate" 

The name attribute groups related radio buttons together. When a set of radio buttons share the same 
name, selecting one button in the group will automatically deselect any previously selected button.  
ku Wm,laIK iuQy iïnkaO f¾äfhda fnd;a;ï tlg' f¾äfhda fnd;a;ï lÜg,hla tlu ku fnod 
.kakd úg" iuQyfha tla fnd;a;ula f;aÍfuka fmr f;dard.;a fnd;a;ï iajhxl%Shj f;aÍu bj;a fõ' 

 
• value="Yes" 

The value attribute specifies the value that will be submitted to the server when the radio button is 
selected. In this case, the value is set to "Yes".  
w.h Wm,laIKh f¾äfhda fnd;a;u f;dard.;a úg fiajdodhlhg bÈßm;a lrk w.h kshu lrhs' 
fuu wjia:dfõ§" w.h Yes f,i ilid we;' 

 
1) It shows a radio button with a label named vaccinate at left side.  

jïmiska vaccinate kïjQ f,aL,hla iys;j úl,am f;aÍï fnd;a;ula (radio button) Èiafõ' 
 

This statement is incorrect. The code provided does not include a visible label for the radio button. 
The name attribute is used for grouping purposes and is not displayed as a label. fuu m%ldYh jerÈhs' 
imhk ,o fla;h f¾äfhda fnd;a;u i|yd oDYH f,an,hla we;=<;a fkdfõ' kdu Wm,laIK 
lKavdhï lsÍfï wruqKq i|yd Ndú;d lrk w;r f,an,hla f,i ixo¾YKh fkdfõ' 
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2) It shows a radio button with a label named vaccinate at right side.  

ol=Kqmiska vaccinate kïjQ f,an,hla iys;j úl,am f;aÍu fnd;a;ula (radio button) Èiafõ'
  

This statement is also incorrect for the same reason as option (1). The name attribute is not displayed 
as a label.  
úl,amh ^1& f,i tlu fya;=j ksid fuu m%ldYho jerÈh' kdu Wm,laIK f,an,hla f,i 
fkdfmkajhs' 

 
3) It shows a radio button with a label named Yes at left side.  

jïmiska Yes kïjQ f,aL,hla iys;j úl,am f;aÍï fnd;a;ula (radio button) Èiafõ' 
 

This statement is incorrect. The code does not include a visible label for the radio button. The value 
attribute specifies the value submitted when the radio button is selected, but it is not displayed as a 
label. 
 fuu m%ldYh jerÈhs' fla;fha f¾äfhda fnd;a;u i|yd oDYH f,an,hla we;=<;a fkdfõ' w.h 
Wm,laIKh f¾äfhda fnd;a;u f;dard.;a úg bÈßm;a lrk ,o w.h i|yka lrhs" kuq;a th 
f,an,hla f,i fkdfmkajhs' 

 
4) It shows a radio button with a label named Yes at right side.  

ol=Kqmiska Yes kïjQ f,an,hla iys;j úl,am f;aÍu fnd;a;ula (radio button) Èiafõ'  
 

This statement is incorrect for same reason as option (3). The value attribute is not displayed as a label.  
úl,amh ^3& f,i tlu fya;=j ksid fuu m%ldYh jerÈhs' w.h Wm,laIKh f,an,hla f,i 
fkdfmkajhs' 

 

5) The word Yes is not shown to user. 
mßYS,lhdg Yes hk jpkh Èia fkdfõ' 

 

This statement is correct. The code provided does not include a visible label for the radio button. The 
value attribute is used for server-side processing but is not displayed to the user.  
fuu m%ldYh ksjerÈhs' imhk ,o fla;h f¾äfhda fnd;a;u i|yd oDYH f,an,hla we;=<;a fkdfõ' 
w.h Wm,laIKh fiajdodhl me;a; ieliSu i|yd Ndú;d lrk kuq;a mßYS,lhdg o¾Ykh fkdfõ 

 
The correct statement is : The word Yes is not shown to user. 
ksjerÈ m%ldYh jkafka ( mßYS,lhdg Yes hk jpkh Èia fkdfõ' 
 
The code <input type="radio" name="vaccinate" value="Yes"> creates a radio button 

without a visible label. The value attribute specifies the value submitted when the radio button is selected, 
but it is not displayed to the user.  
fla;h <input type="radio" name="vaccinate" value="Yes">  oDYH f,an,hla fkdue;sj 
f¾äfhda fnd;a;ula idohs' w.h Wm,laIKh f¾äfhda fnd;a;u f;dard.;a úg bÈßm;a l< w.h i|yka 
lrhs" kuq;a th mßYS,lhdg o¾Ykh fkdfõ' 
 
To display a label for the radio button, you would need to use an additional <label> element and associate 

it with the radio button using the for attribute or by wrapping the <input> element inside the <label> 

tags.  
f¾äfhda fnd;a;u i|yd f,an,hla ixo¾Yk lsÍug" Tng wu;r <label> uQ,dx.hla Ndú;  
lsÍug wjYH jk w;r th f¾äfhda fnd;a;u iuÕ iïnkaO lsÍug wjYH fõ' 

 
 
 
 
 
 
 
 
 
 
 
 

 

-88- RAVINDU BANDARANAYAKE 
 

#ictfromabc 



 

 

 
49. Consider the following PHP code line which is used to create a MySQL database connectivity: 

MySQL o;a; iuqod iïnkaOk yelshdjla we;slr.ekSug Ndú; lrk my; PHP fla; fma<sh i,lkak' 
 

$conn = new mysqli($var1, $var2, $var3, $var4); 
 

Which of the following is the correct representation for the above variables? 
by; úp,Hhkays ksjerÈ ksfhdackh my; ljrla o? 

 
1) $var1 = database, $var2 = server name, $var3 = user name, $var4 = password 
2) $var1 = database, $var2 = user name, $var3 = password, $var4 = server name 
3) $var1 = server name, $var2 = database, $var3 = user name, $var4 = password 
4) $var1 = server name, $var2 = user name, $var3 = password, $var4 = database 
5) $var1 = user name, $var2 = password, $var3 = server name, $var4 = database 

 

Answer : 4 )  
 

The mysqli class in PHP is used to establish a connection to a MySQL database. The constructor for mysqli 
takes four parameters in the following order.  
PHP ys we;s mysqli mka;sh MySQL o;a; .nvdjlg iïnkaO;djhla we;s lr .ekSug Ndú;d lrhs' 
mysqli i|yd constructor my; wkqms<sfj,ska mrdñ;s y;rla .kS 
 
1 Server Name 

This is the hostname or IP address of the MySQL server. For example, it could be localhost if the 
MySQL server is on the same machine.  
fuh MySQL fiajdodhlfha i;aldrl kduh fyda IP ,smskhhs' WodyrKhla f,i" MySQL 
fiajdodhlh tlu hka;%hl ;sfí kï th foaYSh i;aldrl úh yelsh' 

 

2 Username 
This is the username used to connect to the MySQL database.  
MySQL o;a; iuqodhg iïnkaO ùug Ndú;d lrk mßYS,l kduh fuhhs' 

 

3 Password 
This is the password corresponding to the username.  
fuh mßYS,l kduhg wkqrEm jk uqrmohhs' 

 

4 Database Name 
This is the specific database you want to connect to on the MySQL server.  
fuh Tng MySQL fiajdodhlhg iïnkaO lsÍug wjYH úfYaIs; o;a; iuqodhhs' 

 
The correct order of the parameters is crucial for establishing a successful connection.  
id¾:l iïnkaO;djhla ia:dms; lsÍu i|yd mrdñ;Skaf.a ksjerÈ wkqms<sfj, b;d jeo.;a fõ' 
 
Given the above understanding, let's analyze each of the provided options  
by; wjfndaOhg wkqj" imhk ,o tla tla úl,amh úYaf,aIKh lruq' 
 
1) $var1 = database, $var2 = server name, $var3 = user name, $var4 = password 

Incorrect. The order is wrong.  
jerÈhs' ms<sfj, jerÈhs' 

 

2) $var1 = database, $var2 = user name, $var3 = password, $var4 = server name 
Incorrect. The order is wrong.  
jerÈhs' ms<sfj, jerÈhs' 

 

3) $var1 = server name, $var2 = database, $var3 = user name, $var4 = password 

Incorrect. The order is wrong.  
jerÈhs' ms<sfj, jerÈhs' 

 

4) $var1 = server name, $var2 = user name, $var3 = password, $var4 = database 

Correct. This matches the order required by the mysqli constructor.  
ksjerÈhs' fuh mysqli constructor wjYH wkqms<sfj,g .e,fma' 
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5) $var1 = user name, $var2 = password, $var3 = server name, $var4 = database 

Incorrect. The order is wrong.  
jerÈhs' ms<sfj, jerÈhs' 

 
Conclusion / ks.ukh 

The correct representation for the variables in the mysqli constructor is  
mysqli constructor ys we;s úp,Hhka i|yd ksjerÈ ksrEmKh jkafka( 
 

4) $var1 = server name, $var2 = user name, $var3 = password, $var4 = database 
 

This option accurately reflects the required order of parameters for establishing a MySQL database 
connection in PHP. 
 fuu úl,amh PHP ys MySQL o;a; iuqod iïnkaO;djhla ia:dmkh lsÍu i|yd wjYH mrdñ;s 
wkqms<sfj, ksjerÈj ms<sìUq lrhs' 

 
50. What would be the output when the following PHP code is executed? 

my; oelafjk PHP fla;h l%shd;aul l< úg m%;sodkh l=ula fõ o? 
 

<html> 
<body> 
<?php 
 $class = array ("12-A", "12-B", "13-A"); 
 echo "IT classes are " . $class[1]. "and". $class[2] ; 
?> 
</body> 
</html> 

 

1)  IT classes are 12-A and 12-B   2)  IT classes are “12-A” and “12-B” 

3)  IT classes are 12-B and 13-A   4)  IT classes are .12-A. and .12-B 

5)  IT classes are .12-B. and .13-B 

 
Answer : 3 ) 
 

Arrays in PHP / PHP ys wrdjka 
 

An array is a data structure that stores one or more similar types of values in a single variable. PHP arrays 
are flexible and can hold values of different data types (integers, strings, objects, etc.).  
wrdjla hkq tla úp,Hhl iudk w.hka tlla fyda lsysmhla .nvd lrk o;a; jHqyhls' PHP wrd 
kuHYS,S jk w;r úúO o;a; j¾.j, ^mQ¾K ixLHd" strings" objects wdÈh& w.hka ;nd .; yel' 
   
Types of Arrays in PHP / PHP ys wrdjka j¾. 

 
1 Indexed Arrays iqÑ.; wrdjka 

Arrays with a numeric index. ixLHd;aul o¾Ylhla iys; wrd' 
E.g. $arr=array("Apple","Banana", "Cherry"); 

 

2 Associative Arrays 
Arrays with named keys. kï lrk ,o h;=re iys; wrd' 
E.g. $arr=array("a" =>"Apple","b" => "Banana","c" =>"Cherry"); 

 

3 Multidimensional Arrays  
Arrays containing one or more arrays. wrd tlla fyda lsysmhla wvx.= wrd' 
E.g. $arr = array(array("Apple", "Banana"), array("Cherry", "Date")); 

 
Accessing Array Elements: You access elements of an indexed array using numeric indices (starting from 
`0`), while for associative arrays, you use keys.This code demonstrates the use of an indexed array in PHP 
and how to access its elements by their indices.  
wrdjka uQ,dx. fj; m%fõY ùu( Tn ixLHd;aul o¾Yl Ndú;fhka iqÑ.; l< wrdjl uQ,dx. fj; 
m%fõY jk w;r ‘0’ isg wdrïN fõ" iydhl wrd i|yd" Tn h;=re Ndú;d lrhs' fuu fla;h PHP 
ys iqÑ.; l< wrdjla Ndú;d lsÍu iy tAjdfha uQ,dx. fj; m%fõY jk wdldrh ksrEmKh lrhs' 
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Explanation of the Code 

 
PHP Array Definition / PHP Array w¾: oelaùu 
 
$class = array ("12-A", "12-B", "13-A"); 
   
This line creates an array named $class containing three elements: "12-A", "12-B", and "13-A".In PHP, 

arrays are used to store multiple values in a single variable.  
fuu fma<sh uQ,dx. ;=kla wvx.= $class kï wrdjla ks¾udKh lrhs( "12-A", "12-B", iy "13-A". 

PHP ys" ;ks úp,Hhl nyq w.hka .nvd lsÍug wrd Ndú;d fõ' 
 
Accessing Array Elements and Concatenation.  
Array Elements iy Concatenation fj; m%fõY ùu 
echo "IT classes are ". $class[1] ." and ".$class[2]; 
 
This line outputs a string by concatenating text with specific elements of the $class array. $class[1] 

accesses the second element of the array, which is "12-B". $class[2] accesses the third element of the 

array, which is "13-A".The echo statement combines these elements into a string and prints it.  
fuu fma<sh $class array ys ksYaÑ; uQ,dx. iuÕ mdG iïnkaO lsÍfuka string tlla m%;sodkh lrhs' 
$class[1] úiska "12-B" jk wrdfjys fojk uQ,dx. fj; m%fõY fõ' $class[2] wrdfjys ;=kajk 
uQ,dx. fj; m%fõY fõ" th "13-A"fõ' echo m%ldYh fuu uQ,dx. string tllag tAldnoaO lr th 
uqøKh lrhs' 
 
Given the explanation, the output of the PHP code will be  
meyeÈ,s lsÍu wkqj" PHP fla;fha m%;sodkh jkqfha( 
"IT classes are 12-B and 13-A" 

 
Therefore, the correct answer  
tneúka, ksjerÈ ms<s;=r   
3) IT classes are 12-B and 13-A  
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1.  <html> 
2.  <body background-color="green"> 
3.  <hl> Welcome all of you to online ICT Seminar </h1> 
4.  <a url="#one" >A/L Student Section</a> 
5.  <p> O/L ICT is not available</a> 
6.  < -- Section 1 -- > 
7.  <h4> A/L ICT </h4> 
8.  <hr><p>Good Morning</p></hr> 
9.  <br><p> This section is for students </p> 
10.  </body></html> 

 

 

 

 

 

 

 
 

 
 

 
1.(a)(i)  In the following HTML code,underline the parts containing errors. (Please ignore line numbering.) 

 my; HTML fla;fha fodaI fldgia háka bß w¢kak' (lreKdlr fma<s wxl fkdi,lkak') 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Below are the mistakes made in the code. 
my;ska oelafjkafka fla;fhys isÿlr we;s jer§ï fõ' 
 

1. <html> 
2. <body background-color="green"> 
3. <h1> Welcome all of you to online ICT Seminar </h1> 
4. <a url="#one" >A/L Student Section</a> 
5. <p> O/L ICT is not available</a> 

6. < -- Section 1 -- > 
7. <h4> A/L ICT </h4> 
8. <hr><p>Good Morning</p></hr> 
9. <br><p> This section is for students </p> 
10. </body></html> 

 
Below are the errors and corrections in the following code. 
my;ska oelafjkafka my; fla;fha we;s jer§ï iy ksjerÈ lsÍï fõ' 
 

• In line 2, the background-color attribute should be inside the <body> tag.  

“ <body style="background-color:green;">” 

2 jk fma<sfha" background-color .=Kdx.h <body> Wiq,kh ;=< ;sìh hq;=h'  

“ <body style="background-color:green;"> “ 
 

• In line 5, the closing </a> tag is in the wrong place. It should be after the </p> tag. 

5 jk fma<sfha" jid oeófï </a>  Wiq,kh jerÈ ia:dkhl mj;S' th </p>  Wiq,khg miqj ;sìh 
hq;=h' 
 

• In line 6, the comment < -- Section 1 -- > should be <!-- Section 1 --> 

6 jk fma<sfha" comment < -- Section 1 -- >  fldgi <!-- Section 1 -->  f,i fjkia úh hq;=h' 
 

• In line 8, the <hr> tag should not have closing tags. It should be <hr> instead of <hr></hr> 

8 jk fma<sfha" <hr>  Wiq,khg jid oeófï Wiq,kh fkd;sìh hq;=h' th <hr> <hr></hr>  fjkqjg 
<hr>  muKla úh hq;=h 

RAVINDU BANDARANAYAKE 
 

2021 A/L S.ESSAY REVIEW 

Information and Communication Technology 
 f;dr;=re yd ikaksfõok ;dlaIKh 

 

ishÆ u ysñlï weúßKs /All Rights Reserved ] 

#ictfromabc 



 

 

Table 1 

Selector Description of the Style 

Class with a class name “art” 
“art” kñka hq;a mka;shla 

Size of the font 14px, Text should be centered 

wlaIr j, úYd,;ajh 14px iy mdG uOH.;j  

Header 1 Text color is yellow 

 

 
Below is the complete correct code. 
my;ska oelafjkafka iïmQ¾K ksjerÈ fla;h fõ' 
 
<html> 
<body bgcolor="green"> 
  <h1>Welcome all of you to online ICT Seminar</h1> 
  <a href="#one">A/L Student Section</a> 
  <p>O/L ICT is not available</p> 
  <!-- Section 1 --> 
  <h4>A/L ICT</h4> 
  <hr> 
  <p>Good Morning</p> 
  <br> 
  <p>This section is for students</p> 
</body> 
</html> 

 
(ii) Write the relevant correct code lines to make “A/L Student Section” (in line number 4) a hyperlink  

to “A/L ICT” (in line number 7). 
 

Line 4 
 

<a href= “#one”> A/L Student Section </a> 

 

Line 7 
 

<h4 id = “one”> A/L ICT </h4> 
<a id = “one”><h4> A/L ICT </h4></a> 
<a name = “one”><h4> A/L ICT </h4></a> 

 
(b) Consider the styles in Table 1, to answer the given questions. 

wid we;s m%Yakj,g ms<s;=re §ug" 1 j.=fõ we;s ú,di (styles) i,lkak' 
 

 
 
 
 
 
 
 

 
(i) It is expected to use the above styles in several web pages on a web site. Write a suitable cascading  

style sheet to define the styles given in Table 1 to satisfy this requirement. 
by; ú,di" fjí wvúhl msgq lsysmhlu Ndú;hg .ekSug wfmalaId flf¾' fuu wjYH;djh 
imqrd.ekaug" by; 1 j.=fõ we;s ú,di w¾: oelaùu i|yd iqÿiq leiaflaäka ú,di m;la (CSS) 
,shkak' 

 
.art { font-size: 14px;  text-align: center; } 
h1 { color: yellow; } 

 
(ii) Write the relevant HTML code lines to include the style sheet defined in part (b) (i) into a web page.  

[Assume that the style sheet created in part (b)(i) is saved with the name neat.] 
by; (b) (i) § w¾: olajk ,o ú,di m;" fjí msgqjlg we;=<;a Èßug wod< HTML fla; fma<s 
,shkak' [by; (b) (i) i|yd ksuejqKq ú,di m; neat kñka iq/ls nj Wml,amkh lrkak'] 

 

<head>  
<link rel=”stylesheet”  type=”txt/css”  href=”neat.css”> 
</head> 
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(c) An output of an HTML code rendered by a browser is shown below. 

HTML fla;hla fjí w;sßlaiqjla u.ska úoeyq úg my; mßÈ fõ' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

(i) The relevant HTML code (incomplete) is given below. Fill the blanks in it in order to get the required  
output. 
wod< HTML fla;h ^wiïmQ¾K& my; oelafõ' wjYH m%;sodkh .ekSug yelsjk mßÈ tys we;s 
ysia;eka iïmQ¾K lrkak' 
 
<html> 
<body> 
<h2>Chess Tournament</h2> 
<dl> 
 <dt>Category I</dt> 
 <dd> 
  <ul><li>Team A</li><li>Team C</li></ul> 
 </dd> 
 <dt>Category II</dt> 
 <dd>Team B</dd> 
 <dd>Team D</dd> 
</dl> 
<h3>Registration Form</h3> 
<form method="get"> 
 <fieldset> 
  <label for="team">Select the team:</label> 
  <select name="team"> 
   <option value="a">Team A</option> 
   <option value="b">Team B</option> 
   <option value="c">Team C</option> 
   <option value="d">Team D</option> 
  </select><br><br> 
  <label for="comment">Your Comments:</label> 
  <textarea name="comment" rows="3" cols="30"></textarea><br><br> 
  <input type="checkbox" name="food"> 
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Chess Tournament 

Category I 

• Team A 

• Team C 

Category II 

 Team B 

 Team D 

Registration Form 

Select the team: Team A 

Your Comments: 

Food Required Accommodation Required 

Submit 



 

 

 
 
  <label for="fr">Food Required</label> 
  <input type="checkbox" name="accom"> 
  <label for="ar">Accommodation Required</label><br><br> 
  <input type="submit" value="Submit"> 
 </fieldset> 
</form> 
</body> 
</html> 
 

Below is an explanation of what each piece of code does. 
my;ska tla tla fla; fldgia u.ska isÿjk foa meyeÈ,s lr we;' 
 

Tag Purpose 

html 
Defines the root of an HTML document. 
HTML f,aLkhl uQ,h ks¾jpkh lrhs' 

body 
Contains the visible content of an HTML document. 
HTML f,aLkhl oDYHudk wka;¾.;h wvx.= fõ' 

h2 
Defines a heading level 2. 
2 jk uÜgfï YS¾Ihla ks¾jpkh lrhs' 

dl 
Defines a description list. 
úia;r ,ehsia;=jla ks¾jpkh lrhs' 

dt 
Defines a term in a description list. 
úia;r ,ehsia;=jl mohla ks¾jpkh lrhs' 

dd 
Defines the description of a term in a description list. 
úia;r ,ehsia;=jl mohl úia;rh ks¾jpkh lrhs' 

ul 
Defines an unordered list. 
ms<sfj,la fkdue;s ,ehsia;=jla ks¾jpkh lrhs' 

li 
Defines an item in a list. 
,ehsia;=jl whs;uhla ks¾jpkh lrhs' 

form 
Defines an HTML form for collecting user input. 
mßYS,l wdodk tl;= lsÍu i|yd HTML fmdaruhla 
ks¾jpkh lrhs' 

fieldset 
Groups related elements in a form. 
fmdaruhl iuQy iïnkaO uq,dx. 

label 
Defines a label for an element. 
iïnkaO uq,dx. i|yd f,an,hla ks¾jpkh lrhs' 

select 
Defines a drop-down list. 
m;k ,ehsia;=jla ks¾jpkh lrhs' 

option 
Defines an option in a drop-down list. 
m;k ,ehsia;=jl úl,amhla ks¾jpkh lrhs' 

textarea 
Defines a multi-line text input control. 
nyq fma<s fm< wdodk md,khla ks¾jpkh lrhs' 

input 
Defines various types of input controls. 
úúO wdldrfha wdodk md,k ks¾jpkh lrhs' 

checkbox 
Defines a checkbox input control. 
msßlaiqï fldgq wdodk md,khla ks¾jpkh lrhs' 

submit 
Defines a button for submitting a form. 
fmdaruhla bÈßm;a lsÍu i|yd fnd;a;ula ks¾jpkh lrhs' 

 
(ii) Write the relevant HTML code line to show “Team B” as the default selection for “Select the team”. 

“Select the team” ioyd fmrksñ f;aÍu (default selection) f,i “Team B” oelaùug wod< HTML 
fla; fma<sh ,shkak' 

 
<option value = “b”  selected > Team B </option> 
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2.(a) Cloud Computing allows us to obtain computing resources and capabilities as a service.The three  

main types of cloud computing services are: Infrastructure as a Service (laaS), Platform as a Service (PaaS), 

and Software as a Service (SaaS).From those three cloud computing service types, write down the 

suitable service type for each of the following scenarios. 
fiajdjla f,i mß.Kl iïm;a (computing resources) iy yelshd (capabilities) ,nd.ekaug j<dl=¿ 
mß.Kkh (cloud computing) wmg bv fohs' j<dl=¿ mß.Kkfha uQ,sl fiajd wdlD;s ;=kls' tkï" 
há;, myiqlï fiajdjla f,i (Infrastructure as a Servics – IaaS), miq;,hefiajdjla f,i  (Platform 
as a Servics – PaaS),  iy uDÿldx. fiajdjla f,i (Software as a Service – SaaS) fõ'my; tla tla 
wjia:djg .e<fmk fiajd wdlD;sh" by; fiajd wdlD;s ;=fkka l=uk tloehs f;dard ,shkak' 

 

(i) To obtain an environment for application deployment and execution from a cloud service provider  
fhÿï ia:dmkh lsÍug yd l%shd;aul lsÍug mßirhla j<dl=¿ mß.Kk fiajd iemhqïlrejl=f.ka  
,nd.ekSu 
 

Platform as a Service / miq;,hefiajdjla f,i (PaaS) 
 

(ii) To obtain hard disk space for data storage from a cloud service provider  
o;a; iq/lSu i|yd" oDV äial bvlv j<dl=¿ mß.Kk fiajd iemhqïlrejl=f.ka ,nd.ekSu 

 

Infrastructure as a Service / há;, myiqlï fiajdjla f,i (IaaS) 
 

(iii) To obtain data file sharing, office applications and email services from a cloud service provider 
o;a; f.dkq yjqf,a mßyrKh" ld¾hd, fhÿï iy b-;eme,a fiajd j<dl=¿ mß.Kk fiajd iemhqïlrej- 
-l=f.ka ,nd.ekSu 

 

Software as a Service / uDÿldx. fiajdjla f,i (SaaS) 
 

Platform as a Service / miq;,hefiajdjla f,i (PaaS) 

Platform as a Service (PaaS) provides a cloud-based environment for developers to build, test, and deploy 

applications without worrying about managing the underlying infrastructure. It offers tools, middleware, 

and services needed for application development, making it easier to focus on coding rather than handling 

servers or storage. PaaS simplifies the development process by offering pre-configured environments that 

support various programming languages and frameworks, along with built-in scalability, load balancing, 

and security features. Examples include Google App Engine and Microsoft Azure. 

miq;,hefiajdjla f,i (PaaS) ixj¾Olhskag mj;sk há;, myiqlï l<ukdlrKh lsÍu .ek lror 
fkdù fhÿï ;ekSug" mÍlaId lsÍug iy fhoùug j,dl=¿ u; mokï jQ mßirhla imhhs' th fhÿï 
ixj¾Okh i|yd wjYH fuj,ï" ñâ,afjhd¾ iy fiajd imhk w;r" fiajdodhlhka fyda .nvd lsÍu 
yeisrùug jvd fla;SlrKh flfrys wjOdkh fhduq lsÍu myiq lrhs' PaaS úiska úúO l%uf,aLk NdId 
iy rduq i|yd iyh jk mQ¾j-úkHdi l< mßirhka" f.dvkÕk ,o mßudKh" megjqï ;=,kh iy 
wdrlaIl úfYaIdx. iuÕska ixj¾Ok l%shdj,sh ir, lrhs' WodyrK f,i Google App Engine iy 
Microsoft Azure we;=<;a fõ' 
 
Infrastructure as a Service / há;, myiqlï fiajdjla f,i (IaaS) 
Infrastructure as a Service (IaaS) is a cloud service model that provides virtualized computing resources 

over the internet. It allows users to rent essential IT infrastructure—such as virtual machines, storage, and 

networking components—on a pay-as-you-go basis, giving them the flexibility to scale resources up or 

down as needed. IaaS offers the most control over the cloud environment, as users can manage and 

configure the virtualized hardware according to their specific needs. This service model is ideal for 

businesses that require high levels of customization and control. Examples include Amazon Web Services 

(AWS) and Microsoft Azure. 

há;, myiqlï fiajdjla f,i (IaaS)  hkq wka;¾cd,h yryd w:;H l< mß.Kl iïm;a imhk 
j,dl=¿ fiajd wdlD;shls' th mßYS,lhskag wjYH mßÈ iïm;a by<g fyda my<g mßudKh lsÍug 
kuHYS,s;ajh ,nd foñka f.jk moku u; w;:H hka;%" .nvd lsÍu iy cd,lrK ixrpl jeks 
w;HjYH f;dr;=re ;dlaIK há;, myiqlï l=,shg .ekSug bv i,ihs' IaaS úiska j,dl=¿ mßirh 
u; jvd;au md,kh ,nd fohs" mßYS,lhskag Tjqkaf.a úfYaIs; wjYH;d wkqj w:;HlrKh l< oDvdx. 
l<ukdlrKh lsÍug iy úkHdi lsÍug yelsh' by< uÜgfï wNsreÑlrKh iy md,kh wjYH jk 
jHdmdr i|yd fuu fiajd wdlD;sh jvd;a iqÿiq fõ' WodyrK f,i Amazon Web Services (AWS) & iy 
Microsoft Azure we;=<;a fõ' 
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Software as a Service / uDÿldx. fiajdjla f,i (SaaS) 

Software as a Service (SaaS) is a cloud computing model where software applications are delivered over 

the internet and accessed through a web browser. Users do not need to install or maintain the software on 

their local devices, as the service provider hosts, manages, and updates the software on their behalf. SaaS 

is commonly used for applications such as email, customer relationship management (CRM), and 

collaboration tools, offering a convenient, subscription-based model with automatic updates and 

maintenance handled by the provider. Examples include Google Workspace, Salesforce, and Dropbox. 

uDÿldx. fiajdjla f,i (SaaS) hkq j,dl=¿ fiajd wdlD;shla jk w;r tys§ uDÿldx. fhÿï 
wka;¾cd,h yryd fnodyßk w;r fjí n%jqirhla yryd m%fõY fõ' fiajd imhkakd Tjqka fjkqfjka 
uDÿldx. i;aldrl;ajh" l<ukdlrKh iy hdj;ald,Sk lrk neúka mßYS,lhskag Tjqkaf.a foaYSh 
Wmdx. u; uDÿldx. ia:dmkh lsÍug fyda kv;a;= lsÍug wjYH fkdfõ'idudkHfhka úoHq;a ;emE," 
mdßfNda.sl iïnkaO;d l<ukdlrKh (CRM) iy iyfhda.s;d fuj,ï jeks fhÿï i|yd Ndú;d lrhs" 
imhkakd úiska yiqrejk iajhxl%Sh hdj;ald,Sk iy kv;a;= iuÕ myiq" odhl;aj mokï wdlD;shla 
bÈßm;a lrhs' WodyrK f,i Google Workspace, Salesforce iy Dropbox we;=<;a fõ' 

 
(b) Fill the blanks in the following statements with suitable words from the given list of words. 

my; j.ka;sj, we;s ysia;eka i|yd iqÿiq mo § we;s mo ,ehsia;=fjka f;dard ,shkak' 
 

(i) Encryption helps to ensure the confidentiality of our data and information. 
Encryption wmf.a o;a; yd f;dr;=rej, ryiHNdjh ;yjqre lsÍug Woõ fõ' 

 

(ii) Phishing is the attempt to acquire sensitive information by pretending as a trustworthy entity in an  
electronic communication. 
úoHq;a ikaksfõokhl§" úYajdijka; md¾Yjhla f,i wÕjñka ixfõ§ f;dr;=re ,nd.ekSug ;e;a lsÍu 
Phishing f,i ye¢kafõ' 

 

(iii) The illegal copying, distribution, or use of software is known as Software piracy and  Copyright helps  
us to protect our software from such illegal use. 
uDÿldx. kS;súfrdaë f,i msgm;a (copy) lsÍu" fnodyeÍu fyda Ndú;h Software piracy f,i ye¢kafjk 
w;r" Copyright wmf.a uDÿldx. tjeks kS;súfrdaë Ndú;hkaf.ka wdrlaId lr.ekSug Woõ fõ' 

 
Encryption / ixfla;kh 

Encryption is a process used to protect data by converting it into a code to prevent unauthorized access. 
This transformation involves using an algorithm and a key to encode the information, making it unreadable 
to anyone who does not have the key to decrypt it. Encryption is widely used to secure sensitive data, such 
as financial information, personal data, and communications, both during transmission and while stored. 
It plays a crucial role in ensuring confidentiality and data integrity in various digital environments. 
ixfla;kh hkq wkjirfhka m%fõY ùu je<elaùu i|yd fla;hla njg mßj¾;kh lsÍfuka o;a; 
wdrlaId lsÍug Ndú;d lrk l%shdj,shls' fuu mßj¾;khg f;dr;=re ixfla;kh lsÍug 
we,af.dß;uhla iy h;=rla Ndú;d lsÍu we;=<;a jk w;r" th úfla;kh lsÍug h;=r fkdue;s ́ kEu 
flfkl=g th lshúh fkdyel' iïfm%aIKh lsÍfï§ iy .nvd lsÍfï§ uQ,H f;dr;=re" mqoa.,sl o;a; 
iy ikaksfõokhka jeks ixfõ§ o;a; iqrlaIs; lsÍug ixfla;kh nyq,j Ndú;d fõ' úúO äðg,a 
mßirhka ;=< ryiHNdjh iy o;a; wLKav;dj iy;sl lsÍu i|yd th ;SrKd;aul ld¾hNdrhla bgq 
lrhs' 
 

Copyright / m%ldYk ysñlu 
Copyright is a legal protection granted to the creators of original works, such as literature, music, art, and 
software. It gives the creator exclusive rights to reproduce, distribute, perform, display, or license their 
work, typically for a certain period. Copyright aims to encourage creativity by ensuring that creators can 
control and benefit from their intellectual property. Infringing on copyright, such as copying or using 
someone else's work without permission, is illegal and can result in legal penalties. 
m%ldYk ysñlu hkq idys;Hh" ix.S;h" Ñ;%" iy uDÿldx. jeks uq,a lD;sj, ks¾udmlhkag ,nd § we;s 
kS;suh wdrlaIdjls' th idudkHfhka ksYaÑ; ld, iSudjla i|yd Tjqkaf.a ld¾hh m%;sksIamdokh lsÍug" 
fnod yeÍug" l%shd;aul lsÍug" m%o¾Ykh lsÍug fyda n,m;% ,nd §ug ks¾udmlhdg ;ks whs;sh ,nd 
fohs' m%ldYk ysñlu wruqKq lrkafka ks¾udKlrejkag Tjqkaf.a nqoaêuh foam< md,kh lsÍug iy 
m%;s,dN ,nd .ekSug yels nj iy;sl lsÍu u.ska ks¾udKYS,S;ajh Èßu;a lsÍuhs' wjirhlska f;drj 
fjk;a flfkl=f.a lD;shla msgm;a lsÍu fyda Ndú;d lsÍu jeks m%ldYk ysñlu W,a,x>kh lsÍu kS;s 
úfrdaë jk w;r kS;suh ovqjïj,g fya;= úh yel' 
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Phishing / ;;=nEï 

Phishing is a type of cyber attack in which attackers attempt to deceive individuals into providing sensitive 
information, such as passwords, credit card numbers, or personal details. This is typically done through 
fraudulent emails, websites, or messages that appear to be from legitimate sources, such as banks, social 
networks, or trusted companies. Phishing attacks exploit human psychology, often using urgency or fear 
to trick victims into divulging confidential information, which can then be used for identity theft or 
financial fraud. 
;;=nEï hkq uqrmo" fl%äÜ ldâ wxl fyda mqoa.,sl f;dr;=re jeks ixfõ§ f;dr;=re iemhSug m%ydrlhka 
mqoa.,hka /jàug W;aidy lrk ihsn¾ m%ydrhls' fuh idudkHfhka isÿ lrkq ,nkafka nexl=" iudc 
cd," fyda úYajdiodhS iud.ï jeks kS;Hdkql+, uQ,dY%j,ska fmfkk jxpksl Bfï,a" fjí wvú fyda 
m‚úv yrydh' ;;=nEï m%ydr udkj ufkdaúoHdj iQrdlEu" fndfyda úg yÈiaish fyda ìh Wmfhda.s lr 
.ksñka úkaÈ;hka ryis.; f;dr;=re fy<s lsÍug fmd<Ujhs" miqj th wkkH;d fidrlï lsÍu fyda 
uQ,H jxpdj i|yd Ndú;d l< yelsh' 
 
Plagiarism / fld,a,lEu 
Plagiarism is the act of using someone else's work, ideas, or expressions without proper acknowledgment, 
presenting them as one's own. This can include copying text, images, or code from another source without 
giving credit to the original author. Plagiarism is considered unethical and is often a violation of academic 
or professional integrity. In many educational and professional settings, it can lead to serious 
consequences, such as loss of reputation, legal penalties, or academic disciplinary actions. 
fld,a,lEu hkq fjk;a flfkl=f.a jev" woyia fyda m%ldYk ksis ms<s.ekSulska f;drj Ndú;d lrñka" 
tAjd ;udf.a hehs bÈßm;a lsÍuhs' uq,a l;=jrhdg oekqï §ulska f;drj fjk;a uQ,dY%hlska fm<" mska;+r 
fyda fla;h msgm;a lsÍu fuhg we;=<;a úh yel' fld,a,lEu iodpdr úfrdaë f,i i,lkq ,nk w;r 
th fndfyda úg Ydia;%Sh fyda jD;a;Sh wLKav;dj W,a,x>kh lsÍuls' fndfyda wOHdmksl iy jD;a;Sh 
ieliqï j,§" th lS¾;sh ke;sùu" kS;suh ovqjï fyda Ydia;%Sh úkh l%shdud¾. jeks nrm;, 
m%;súmdlj,g ;=vq Èh yelsh' 
 

Software Piracy / uDÿldx. fld,a,lEu 

Software piracy is the unauthorized copying, distribution, or use of software. This illegal activity involves 
duplicating software without purchasing the proper licenses, sharing software with others, or using cracked 
versions of programs to bypass licensing restrictions. Software piracy undermines the revenue of software 
developers and companies, leading to economic losses and potentially harming the development of new 
software. It is considered a serious offense and is punishable by law, with penalties ranging from fines to 
imprisonment. 
uDÿldx. fld,a,lEu hkq uDÿldx. wkjirfhka msgm;a lsÍu" fnod yeÍu fyda Ndú;hhs' fuu kS;s 
úfrdaë l%shdldrlug ksis n,m;% ñ,§ fkdf.k uDÿldx. wkqmsgm;a lsÍu" uDÿldx. wka wh iuÕ 
fnod .ekSu fyda n,m;% iSudjka uÕ yeÍu i|yd jevigykaj, cracked wkqjdo Ndú;d lsÍu we;=<;a 
fõ' uDÿldx. fld,a,lEu uDÿldx. ixj¾Olhskaf.a iy iud.ïj, wdodhu wvd, lrhs" wd¾Ól mdvq 
j,g ;=vq fok w;r kj uDÿldx. ixj¾Okhg ydks l< yelsh' th nrm;, jrola f,i i,lkq 
,nk w;r kS;sfhka ovqjï ,eìh yels w;r ov uqof,a isg isr.; lsÍu olajd ovqjï ,eìh yelsh' 
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(c) The following extract was taken from a software project feasibility report: 

my; olajd we;af;a uDÿldx. jHdmD;s YlH;d (feasibility) jd¾;djl WoaOD;hls' 
 

“....The software development team does not have the knowledge or prior experience of the relevant 

technology; the developers must be trained first and as a result of this training cost, the project will not 

make any profit. However it is expected that the users of the proposed product will use it willingly and no 

user resistance is expected...” 

“... wod< ;dlaIKh .ek oekqula fyda fmr m<mqreoaola fyda uDÿldx. ixj¾Ok lKavdhug fkdue;; 
ixj¾Okh lrkakkag uq,skau mqyqKqjla ,ndÈh hq;= w;r" tu m%yqKq lsÍug oeßh hq;= úhou ksid" 
jHdmD;sfhka lsisÿ ,dNhla fkd,efnkq we;' tkuqÿ" fhdað; ksmehqfï mßYS,lhka lsisÿ m%;sfrdaOhlska 
f;drj tu ksmehqu leue;af;ka Ndú; lrkq we;s nj wfmalaId flf¾' ...” 
 

By considering the above extract, write either True, False, or Cannot comment in the blank for each 

of the following statements: 
by; WoaOD;h i,ld n,d" my; j.ka;sj, ms<s;=re f,i i;Hhs" wi;Hhs fyda ms<s;=re Èh fkdyelshs 
hkak fyda ,shd olajkak' 

 
The proposed project has technical feasibility.   

fhdað; jHdmD;sfha ;dlaIKsl (technical) YlH;dj we;'   {  False  } 
 
The proposed project has operational feasibility.  

fhdað; jHdmD;sfha fufyhqu (operational) YlH;dj we;'  {  True  } 
 
The proposed project has organizational (institutional) feasibility 

fhdað; jHdmD;sfha wdh;ksl (institutional/organizational) YlH;dj we;' {  Cannot comment  } 
 

Technical Feasibility / ;dlaY‚l YlH;dj  

Technical feasibility assesses whether the project can be accomplished with the current technology and 

whether the development team has the necessary technical expertise. It evaluates whether the required 

technology, tools, and resources are available and whether the team can successfully apply them. 
;dlaY‚l YlH;d u.ska j¾;udk ;dlaYKfhka jHdmD;sh iïmQ¾K l< yelso hkak iy ixj¾Ok 
lKavdhug wjYH ;dlaY‚l úfYaI{;dj ;sfío hkak ;lafiare lrhs' wjYH ;dlaYKh" fuj,ï 
iy iïm;a ;sfío hkak iy lKavdhug tAjd id¾:lj fhÈh yelso hkak th we.hSug ,la lrhs' 
 
Operational Feasibility / fufyhqï YlH;dj 

Operational feasibility examines whether the proposed system will operate effectively within the existing 

business processes and whether users will accept and use the system as intended. It focuses on the practical 

aspects of implementation, such as user acceptance, ease of use, and the alignment of the system with the 

organization's operational goals. 
fhdað; moaO;sh mj;sk jHdmdßl l%shdj,Ska ;=< M,odhS f,i l%shd;aul jkafkao hkak iy mßYS,lhka 
úiska moaO;sh wfmalaIs; mßÈ ms<sf.k Ndú;d lrkafkao hkak fufyhqï YlH;d mÍlaId lrhs' mßYS,l 
ms<s.ekSu" Ndú;fha myiqj iy ixúOdkfha fufyhqï b,lal iuÕ moaO;sh fm<.eiaùu jeks l%shd;aul 
lsÍfï m%dfhda.sl wxY flfrys th wjOdkh fhduq lrhs' 
 

Organizational (Institutional) Feasibility / wdh;ksl YlH;dj 

Organizational (institutional) feasibility evaluates whether the project aligns with the organization's 

strategic objectives and whether the organization has the resources, structure, and support needed to 

implement the project successfully. This includes assessing financial resources, management support, and 

the overall impact on the organization. 
wdh;ksl YlH;d u.ska jHdmD;sh ixúOdkfha Wmdhud¾.sl wruqKq iuÕ iumd; jkafkao hkak iy 
jHdmD;sh id¾:lj l%shd;aul lsÍug wjYH iïm;a" jHqyh iy iyfhda.h ixúOdkhg ;sfío hkak 
we.hSug ,la lrhs' uQ,H iïm;a ;lafiare lsÍu" l<ukdlrK iydh iy ixúOdkhg we;s iuia; 
n,mEu fuhg we;=<;a fõ' 
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(d) You have decided to start an E-Business to sell your home-made food through an online store (web 

site). Once the customers place orders and pay through debit/credit cards, you will deliver the 
ordered food to their addresses. 
ud¾..; fjf<|fmd,la (fjí wvúhla) yryd Tn ksjfia msiQ wdydr wf,ú lsÍu i|yd b-jHdmdrhla 
wdrïN lsÍug Tn ;SrKh lrhs' .ekqïlrejka wdydr weKjqï lr ta i|yd Khm;a$yrm;a 
(credit/debit cards) yryd uqo,a f.jQ miq Tn tu wdydr Tjqkaf.a ,smskj,g f.keú;a Ndrfohs' 

 
(i) Business to Business (B2B), Business to Consumer (B2C) and Consumer to Consumer (C2C) are  

three E-Business transaction types. Out of these, which transaction type will occur in your E-
Business? 
jHdmdrfhka jHdmdrhg (B2B) jHdmdrfhka mdßfNda.slhdg (B2C) iy mdßfNda.slhdf.ka mdßfNda.slhdg 
(C2C) hkq b-jHdmdr .kqfokq j¾. ;=kls" fïjdhska" Tnf.a b-jHdmdrfha isÿjkq we;s .kqfokq j¾.h 
l=ula o? 

 
B2C /Business to consumer 

 

B2B (Business-to-Business) 

B2B (Business-to-Business) involves transactions between two businesses, where one business provides 

goods or services to another business. 
jHdmdrhla ;j;a jHdmdrhlg NdKav fyda fiajd imhk jHdmdr folla w;r .kqfokq we;=<;a fõ' 
 
 
B2C (Business-to-Consumer) 

B2C (Business-to-Consumer) involves transactions between a business and individual consumers, where 

the business sells goods or services directly to end users. 
jHdmdrhla iy ;ks mdßfNda.slhka w;r .kqfokq we;=<;a fõ" tys§ jHdmdrh NdKav fyda fiajd iDcqju 
wjidk mßYS,lhskag úl=Kkq ,efí' 
 
 
C2C (Consumer-to-Consumer) 

C2C (Consumer-to-Consumer) involves transactions between consumers, where individuals sell goods 

or services directly to other individuals, typically through a third-party platform. 
mdßfNda.slhska w;r .kqfokqj,g iïnkaO jk w;r" tys§ mqoa.,hka iDcqju NdKav fyda fiajd 
idudkHfhka f;jk md¾Yùh fõÈldjla yryd fjk;a mqoa.,hskag úl=Kkq ,efí' 
 

(ii) Incorporating a reputed software service to enable debit or credit card purchases from customers will  
improve customer perception and trust in your e-Commerce system.What is this software service 
commonly called? 
.ekqïlrejkaf.a Khm;a$yrm;a yryd ñ,§.ekSï isÿ lsÍug ms<s.;a uDÿldx. fiajdpla yd taldnoaO 
ùu Tnf.a b-jHdmdrh ms<sn| mdßfNda.sl ixcdkkh yd úYajdih j¾Okh lsÍug bjy,a jkq we;' 
tu uDÿldx. fiajdj fmdÿfõ y÷kajkafka l=uk kulska o? 

 

Payment Gateway / f.ùï fodrgqj 
 
A Payment Gateway is a technology that facilitates online transactions by acting as an intermediary 

between a merchant's website and the financial institutions involved. It securely processes, authorizes, and 

transfers payment information, enabling customers to complete purchases on e-commerce platforms. The 

gateway encrypts sensitive data, such as credit card details, to ensure the security of the transaction, and 

communicates with the acquiring bank to approve or decline the payment based on various factors. 
fjf<kafol=f.a fjí wvúh iy Bg iïnkaO uQ,H wdh;k w;r w;rueÈfhl= f,i l%shd lrñka 
ud¾..; .kqfokq i|yd myiqlï imhk ;dlaYKhls' th B-jd‚cH fõÈldj, ñ,§ .ekSï iïmQ¾K 
lsÍug mdßfNda.slhskag yelshdj ,nd foñka f.ùï f;dr;=re wdrlaIs;j ilihs" wjir fohs" iy udre 
lrhs' fodrgqfõ .kqfokqfõ wdrlaIdj iy;sl lsÍu i|yd fl%äÜ ldâ úia;r jeks ixfõ§ o;a; 
ixfla;kh lrhs" iy úúO idOl u; mokïj f.ùu wkqu; lsÍug fyda m%;slafIam lsÍug w;am;a 
lr .kakd nexl=j iuÕ ikaksfõokh lrhs 
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# Get input from user 

num = int(input("Enter a number:")) 
factorial = 1 
if num < 0: 
 print("Factorial is not defined for negative numbers!") 

elif num == 0 : 
 print("The factorial of 0 is 1") 
else: 
 for i in range(1,num + 1): 

  factorial *= i 
print ("The factorial of ",num,"is", factorial) 

 
3.(a) A flowchart is to be drawn for an algorithm to  

calculate and output the areas of triangles. The 
base and height of each triangle are given as 
inputs. 
;%sfldaKj, j¾.M, .Kkh lr m%;sodkh lrk 
we,af.dß;uhla i|yd .e,Sï igykla we£ug 
wjYH h' tla tla ;%sfldaKfha wdOdrlfha È. iy 
Wi wdodk f,i ,efí' 

 

Note: Area of triangle = 
1

2
 x base x height 7 

igyk: ;%sfldaKhl j¾.M,h = 
1

2
 x wdOdrlfha 

È. x Wi 
 
The algorithm should stop when an input is less 
than or equal to zero. 
hï wdodkhla 0 g iudk fyda wvq jQ úg fyda 
we,af.dß;uh k;r úh hq;= h' 
 
Complete the flowchart by writing the required 
content for the four components left blank. 
ysiaj olajd we;s ixrpl y;r i|yd wjYH 
wka;¾.;hka ,shd" .e,Sï igyk iïmQ¾K 
lrkak' 

 
 
 

(b) Complete the four (4) blanks (indicated by ......) in the following Python program to calculate the 

factorial of an integer. 
ksì,hl l%udfrdams;h (factorial) .Kkh lsÍug wod< my; mhs;ka fla;fha ysia;eka y;r (...... 
j,ska oelafjk) iïmQ¾K lrkak' 
 

Note:   The factorial of a positive integer is defined as the product of that integer and all the integers  

below it. e.g., factorial of 4 is equal to 1 x 2 x 3 x 4 = 24. The factorial of 0 is defined as 1. 

igyk: Ok ksÅ,hl l%udfrdams;h hkq tu ksì,fha yd Bg wvq ish¨  ksì,j, .=Ks;hhs' Wod( 4 ys 
l%udfrdams;h 1x 2 x 3 x 4 = 24 g iudk fõ' Bg wu;rj 0 ys l%udfrdams;h 1 f,i w¾: oelafõ' 
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Start 

 

 

Stop 

Yes 

No 

Input base and 

height 

Output area 

Area = 0.5*base*heigt 

Is 

base and height 

positive 



 

 

lower = 2 
upper = 5 
 
for num in range(lower, upper + 1): 
 flag = 1 
 if num > 1: 
  for i in range(2, num): 
   if (num % i) = = 0: 
    flag = 0 
    break 
  if flag = = 1: 
   print(num) 

 
(c) Consider the following Python program: 

my; mhs;ka l%uf,aLh i,lkak' 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Write the output of the above program. 
by; l%uf,aLfha m%;sodkh ,shd olajkak' 

 
Answer :  
2 
3 
5 
 

Explanation / meyeÈ,s lsÍu 
 
1. Range Setup / mrdi ieliqu 

The loop iterates over the numbers from lower (2) to upper + 1 (6), so the values of num will 
be 2, 3, 4 and 5. 
Æmh my<(2) isg by< + 1 (6) olajd ixLHd u; mqkrdj¾;kh fõ" tneúka num ys w.hka 2, 
3, 4 iy 5 jkq we;' 
 

2. Iteration Details / mqkrdj¾;k úia;r 
 

For num = 2 
flag is set to 1.  
flag tl 1 f,i ilid we;' 

 

Since num is greater than 1, the inner loop checks for factors from 2 to 1 (which means it doesn't 

run). 
num 1 g jvd jeä neúka" wNHka;r Æmh 2 isg 1 olajd idOl i|yd mÍlaId lrhs ^thska woyia 
jkafka th l%shd;aul fkdjk njhs&' 
 

flag remains 1, so 2 is printed. 
flag, 1 f,i mj;S" tneúka 2 uqøKh flf¾' 

 

For num = 3: 
flag is set to 1. 
flag tl 1 f,i ilid we;' 
 

The inner loop checks for factors from 2 to 2 (it only checks i = 2). 
wNHka;r Æmh 2 isg 2 olajd idOl i|yd mÍlaId lrhs ^th i = 2 muKla mÍlaId lrhs&' 
 

3 % 2 is not equal to 0, so the loop does not change flag. 
3 % 2, 0 g iudk fkdfõ" tneúka Æmh flag tl fjkia fkdlrhs' 
 

flag remains 1, so 3 is printed. 
flag, 1 f,i mj;S" tneúka 3 uqøKh flf¾' 
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For num = 4 
 

flag is set to 1. 
flag tl 1 f,i ilid we;' 
 

The inner loop checks for factors from 2 to 3. 
wNHka;r Æmh 2 isg 3 olajd idOl i|yd mÍlaId lrhs' 
 

For i = 2, 4 % 2 equals 0, indicating that 4 is divisible by 2 
i = 2 i|yd" 4 % 2, 0 g iudk fõ" 4, 2 ka fnÈh yels nj fmkakqï lrhs' 
 

flag is set to 0, and the loop breaks. 
flag 0 f,i ilid we;s w;r" Æmh wjidk fú' 
 

Since flag is now 0, 4 is not printed. 
oeka flag tl 0 neúka" 4 uqøKh fkdflf¾' 

 
For num = 5: 
 

flag is set to 1. 
flag tl 1 f,i ilid we;' 
 

The inner loop checks for factors from 2 to 4. 
wNHka;r Æmh 2 isg 4 olajd idOl i|yd mÍlaId lrhs' 
 

For i = 2, 5 % 2 is not equal to 0. / i = 2 i|yd 5 % 2 g iudk fkdfõ' 
For i = 3, 5 % 3 is not equal to 0. / i = 3 i|yd 5 % 3  g iudk fkdfõ' 
For i = 4, 5 % 4 is not equal to 0. / i = 4  i|yd 5 % 4 g iudk fkdfõ' 
 

Since no divisors were found, flag remains 1, so 5 is printed. 
fnÿïldrlh fidhd fkd.;a neúka" flag, 1 f,i mj;S" tneúka 5 uqøKh lr we;' 
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4. A database application is to be developed for a hospital clinic. The design is as follows. 

frday,l idhkhla i|yd o;a; iuqod fhÿula f.dvke.Sug wjYH h' tys ixl,amh my; mßÈ fõ' 
 
The registered patients in the clinic are given patient numbers and their details are stored in the PATIENTS 
data store. The dates and times of clinic appointments of patients are stored in the APPOINTMENTS data 
store. 
idhkfha ,shdmÈxÑ frda.Skag frda.S wxl fokq ,nk w;r Tjqkaf.a úia;r PATIENTS kï jQ o;a;  
.nvdfõ iq/fla' idhk i|yd frda.Ska meñKh hq;= Èkhka iy fõ,djka APPOINTMENTS kï jQ  
o;a; .nvdfõ iq/fla' 
 
Once a patient arrives for a clinic visit and gives the patient number, the reception officer does a validity 

check of the patient and the appointment date by checking the PATIENTS and APPOINTMENT data 
stores. If valid, the patient number is added to the PRESENT data store. If not, an “unregistered patient” 
or “invalid appointment” message is given. 
idhkhla i|yd frda.shl= meñK ;u frda.S wxlh ie,l< úg ms<s.ekSfï ks<Odßhd PATIENTS iy 
APPOINTMENTS o;a; .nvd msßlaid" frda.shd iy idhk Èkh ;yjqre lsÍug j,x.=;d mÍla IKhla 
isÿ lrhs' j,x.= kï tu frda.shdf.a frda.S wxlh PRESENT o;a; .nvdjg we;=<;a flf¾' j,x.= 
fkdfõ kï" “,shdmÈxÑ fkdjQ frda.sfhla” fyda “ jerÈ meñKSula” mKsjqvh fokq ,efí' 
 
When a doctor at a counter in the clinic is ready, s/he selects the next patient according to the PRESENT 
data store resulting in the relevant patient number and the doctor counter being shown on the display panel 
in the patient sitting area. When the patient comes and sits at the relevant doctor counter, the doctor 
retrieves patient’s clinical records by accessing the PATIENTS data store. Once the doctor examines 
patient and prescribes any medicines for him, the PATIENTS data store is updated with the new 
prescription data and an entry is made to the MEDICINES data store. If needed, the doctor also schedules 
the next visit date/time for the patient by updating the APPOINTMENTS data store. 
ljqkagrhl isák ffjoHjrhl= iQodkï úg" Tyq$weh PRESENT o;a; .nvdfõ B<Õg isák frda.shd 
f;dard .kshs' túg tu frda.shdf.a wxlh iy ffjoHjrhd isák ljqkagrfha wxlh" frda.Ska wiqkaf.k 
isák ia:dkfha we;s o¾Yk ;srfha m%o¾Ykh flf¾' frda.shd wod< ffjoHjrhd wi,g meñK wiqka.;a 
úg" ffjoHjrhd PATIENTS o;a; .nvdjg m%fõY ù" frda.shdf.a idhk jd¾;d ,nd.kshs" frda.shdf.a 
mÍlaIdfjka wk;=rej iy wjYH fnfy;a we;akï tajd kshqu l< miq" ffjoHjrhd tu kj fnfy;a 
jÜfgdare PATIENTS o;a; .nvdfõ igyka lr MEDICINES o;a; .nvdjgo we;=<;a lrhs' wjYH 
kï" frda.shd B<Õg meñKsh hq;= Èkh iy fõ,dj ffjoHjrhd APPOINTMENTS o;a; .nvdjgo 
we;=<;a lrhs' 
 
The pharmacist gets the prescription data from the MEDICINES data store, prepares the medicines for the 
patient and makes the patient number displayed on the pharmacy display panel so that the patient can pick 
the medicines. 
T!IOfõÈhd fnfy;a jÜfgdare f;dr;=re MEDICINES o;a; .nvdfjka f.k tu fnfy;a iQodkï 
lrhs' wk;=rej" frda.shdg tu fnfy;a ,nd.ekSug oekaùug wod< frda.S wxlh Tiqyf,a o¾Yk ;srfha 
m%o¾Ykh lrjhs' 

 

(a) If a maximum of 20 patients are to be examined by the clinic doctors per an hour, write down one 
(1) functional requirement with respect to appointment scheduling. 
idhk ffjoHjre Wmßu jYfhka tla mehlg frda.Ska 20 la mÍlaId l< hq;= kï" frda.Skaf.a bÈß 
meñKSï Èkhka yd fõ,djka kshulrKhg wod< tla (1) ld¾h noaO wjYH;djhla (functional 
requirement) ,shd olajkak' 

 
Functional requirements / ld¾hnoaO wjYH;d 
 

Functional requirements specify what the system should do. They define the specific behaviors, features, 

and functions of the system. These requirements describe how the system will interact with users, other 

systems, and its environment, detailing the operations it must perform. 
ld¾hnoaO wjYH;d" moaO;sh l=ula l< hq;=o hkak i|yka lrhs' fïjd moaO;sfha ksYaÑ; yeisÍï" 
úfYaIdx. iy ld¾hhka ks¾jpkh lrhs' fuu wjYH;d moaO;sh mßYS,lhska" wfkl=;a moaO;s iy tys 
mßirh iuÕ wka;¾l%shd lrk wdldrh úia;r lrhs" th l< hq;= fufyhqï úia;r lrhs' 
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For this a functional requirement can be written with the following meaning. 
fï i|yd my; wdldrfha f;areu iys; ld¾hnoaO wjYH;djla ,súh yelsh' 
 
The system must ensure that no more than 20 patients are scheduled for appointments with the clinic 
doctors within any given hour. 
´kEu mehla we;=<; idhk ffjoHjreka iuÕ yuqùï i|yd frda.Ska 20lg jvd jeä m%udKhla ie,iqï 
lr fkdue;s nj moaO;sh iy;sl l< hq;=uh' 
 
This requirement ensures that the system limits the number of appointments to 20 per hour, preventing an 
overload on the clinic doctors. It helps maintain efficient patient flow and ensures that the doctors have 
enough time to examine each patient properly. If 20 appointments are already booked in a specific hour, 
the system should block any further bookings for that time slot and suggest alternative available slots. 
fuu wjYH;djh uÕska mehlg frda.Ska ixLHdj 20 olajd iSud lrk nj iy;sl lrhs" tu.ska idhk 
ffjoHjreka u; wêl mSvkhla megùu j<lajhs' th ld¾hlaIu frda.S m%jdyhla mj;ajd .ekSug 
WmldÍ jk w;r tla tla frda.shd ksis f,i mÍlaId lsÍug ffjoHjrekag m%udKj;a ld,hla we;s nj 
iy;sl lrhs' ksYaÑ; mehla ;=< oekgu;a yuqùï 20la fjkalrjd f.k ;sfí kï" moaO;sh tu ld, 
iSudj i|yd ;j;a fjka lsÍï wjysr lr úl,am ld, iSudjla fhdackd l< hq;=h' 

 
(b) The hospital expects to avoid a long queue of people being formed at the clinic reception for the 

validity check. Write down one (1) non-functional requirement with respect to that need. 
j,x.=;d mÍlaIKh i|yd idhk ms<s.ekSï ljqkagrh wi, frda.Skaf.a È.= fmda,sula we;s fkdùu 
frdayf,a n,dfmdfrd;a;=jhs' tu wfmalaIdjg wod< tla (1) ld¾h noaO fkdjk wjYH;djhla (non-
functional requirement) ,shd olajkak' 

 
Non-functional requirements / ld¾hnoaO fkdjk wjYH;d 
 

Non-functional requirements describe how the system performs its functions rather than what it does. They 

encompass the quality attributes, performance standards, and constraints that the system must meet. This 

includes aspects like security, performance, usability, reliability, and scalability. 
ld¾hnoaO fkdjk wjYH;d úia;r lrkafka moaO;sh th lrk foag jvd tys ld¾hhka bgq lrk 
wdldrhhs' tAjd moaO;sh imqrd,sh hq;= ;;a;aj .=Kdx." ld¾h idOk m%ñ;Ska iy iSudjka we;=<;a fõ' 
fuhg wdrlaIdj" ld¾h idOkh" Wmfhda.S;dj" úYajikSh;ajh iy mßudKh jeks wx. we;=<;a fõ' 
 

For this a non-functional requirement can be written with the following meaning. 
fï i|yd my; wdldrfha f;areu iys; ld¾hnoaO fkdjk wjYH;djla ,súh yelsh' 
 

When the patient arrives, the validity should be checked quickly, avoiding long waits. 
frda.shd meñKs úg È.= fõ,djla /£ isàu j<lajd blaukska j,x.=Ndjh mÍlaId l< hq;=h' 
 

This non-functional requirement focuses on the system's performance and response time. To prevent long 

queues at the reception, the system should quickly check the validity of patients and their appointments. 

By ensuring that the validation process is completed in under 10 seconds, patients can be processed faster, 

reducing the likelihood of long waiting lines. 
fuu ld¾hnoaO fkdjk wjYH;djh moaO;sfha l%shdldÍ;ajh iy m%;spdr ld,h flfrys wjOdkh fhduq 
lrhs' frda.shd meñKs úg È.= fmda,sï j<lajd .ekSu i|yd" moaO;sh blaukska frda.Skaf.a j,x.=Ndjh 
iy Tjqkaf.a ffjoHjrhd yuqùfï o;a; mÍlaId l< hq;=h' j,x.= lsÍfï l%shdj,sh ;;amr 10 g wvq 
ld,hlska wjika jk nj iy;sl lr .ekSfuka" È.= fmdfrd;a;= fmda,sï j, iïNdú;dj wvq lrñka" 
frda.Skag fõ.fhka m%;sldr i|yd fhduqúh yel' 
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(c) The following is the labeled data flow diagram for the events that take place when a patient visits the 

clinic to consult a doctor. 
frda.shl= ffjoH yuqùula i|yd idhkhg meñKSfï isÿùïj,g wod<" f,an, lrk ,o o;a; .e,Sï 
igyk my; oelafõ' 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Write in the spaces provided below, the Number of the suitable content for each of the labels P to X 
choosing from the given list. 

P isg X f;la f,an,j,g iqÿiq wka;¾.;j, wxl § we;s ,ehsia;=fjka f;dard my; § we;s ysia;ekaj, 
,shkak' 
 

P  -  ........ Q  -  ........ R   -  ........ S   -  ........ T  -  ........ 

U  -  ........ V  -  ........ W  -  ........ X  -  ........ 

 
P -  Validate patient number / frda.S wxlfha j,x.=;djh msßlaiSu (8) 

 

The reception staff must first validate the patient number to check if the patient is registered. This 
label represents the process where the patient’s details are verified using the patient number against 
the PATIENTS data store (D1). 
frda.shd ,shdmÈxÑ ù we;aoehs mÍlaId lsÍu i|yd ms<s.ekSfï ld¾h uKav,h m<uqj frda.shdf.a 
wxlh j,x.= l< hq;=h' fuu f,an,h PATIENTS o;a; .nvdjg (D1) tfrysj frda.shdf.a wxlh 
Ndú;fhka frda.shdf.a úia;r i;Hdmkh lrk l%shdj,sh ksfhdackh lrhs' 

 
Q -  Validated patient number / j,x.= l< frda.S wxlh (9) 
 

After the validation, the result is the "validated patient number" that will be used for further processing. 
This ensures that the patient is either correctly registered or not, and the patient is marked as present 
in the system. 
j,x.= lsÍfuka miqj" m%;sM,h jkqfha jeäÿr ieliSu i|yd Ndú;d lrkq ,nk "j,x.= l< frda.S 
wxlh" fõ' fuu.ska frda.shd ksjerÈj ,shdmÈxÑ ù we;s nj fyda ke; hkak iy;sl jk w;r" 
frda.shd moaO;sfha isák njg i,l=Kq lr we;' 
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number 

Patient data Appointment 

data 

1.0 Reception 

P 

 

D1 PATIENTS 

 
D2  
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D3  
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2.0 
Doctor 
Counter 

U 

 

3.0 W 

Prepare 
prescribed 
medicine 

 

D4  

 

V 
T 

X 

Appointment 

data 

Q  
+ doctor counter 

number 

Patient 

number 

Prescription 

data 

Prescription 

data 

Q 

Patient data 

Q 



 

 

 
R -  APPOINTMENTS (1) 
 

The APPOINTMENTS data store holds all scheduled clinic visits for patients. When a patient arrives, 

their appointment details are fetched from this data store to ensure they are scheduled for that day. 

APPOINTMENTS o;a; .nvdj frda.Ska i|yd kshñ; ish¨u kshulrKh l< idhk meñKSï 
mj;ajdf.k hhs' frda.sfhl= meñKs úg" Tjqka tÈkg kshñ; nj iy;sl lsÍu i|yd Tjqkaf.a 
yuqùï úia;r fuu o;a; .nvdfjka ,nd .kS' 

 

S -  PRESENT (7) 
 

After validation, the patient's number is added to the PRESENT data store, indicating that the patient 

is currently waiting for their consultation. 

j,x.= lsÍfuka miqj" frda.shdf.a wxlh PRESENT o;a; .nvdjg tl;= lrkq ,efí" frda.shd 
oekg Tjqkaf.a WmfoaYk i|yd /£ isák nj fmkakqï lrhs' 

 

T -  Patient sitting area display panel / frda.Ska wiqkaf.k isák ia:dkfha o¾Yk ;srh (4) 
 

Once the doctor is ready to see the next patient, the patient's number and the corresponding doctor’s 

counter number are shown on the patient sitting area display panel. This allows the patient to know 

where to go next. 
ffjoHjrhd B<Õ frda.shd ne,Sug iQodkï jQ miq" frda.shdf.a wxlh iy Bg wkqrEm ffjoHjrhdf.a 
ljqkagr wxlh frda.shd jdä ù isák ia:dkfha m%o¾Yk mqjrefõ fmkajkq ,efí' fuh frda.shdg 
B<Õg hd hq;af;a fld;ekgoehs oek .ekSug bv i,ihs' 

 

U -  Examine patient / frda.shd mÍlaIdj (2) 
 

This process represents the doctor’s consultation with the patient. The doctor retrieves the patient’s 

details from the PATIENTS data store, examines the patient, and makes updates such as prescriptions 

or scheduling future appointments. 

fuu l%shdj,sh frda.shd iuÕ ffjoHjrhdf.a WmfoaYkh ksfhdackh lrhs' ffjoHjrhd PATIENTS 
o;a; .nvdfjka frda.shdf.a úia;r ,nd .kS" frda.shd mÍlaId lrhs" iy fnfy;a jÜfgdare fyda 
wkd.; yuqùï kshulrKh lsÍu jeks hdj;ald,Sk lsÍï isÿ lrhs' 

 

V -  MEDICINES (3) 
 

The MEDICINES data store holds all prescription information. After the doctor prescribes medication, 

the prescription details are saved here for the pharmacist to access. 

MEDICINES o;a; .nvdj ish¨u fnfy;a jÜfgdarej, f;dr;=re orhs' ffjoHjrhd úiska T!IO 
kshu l< miq" T!IOfõÈhdg m%fõY ùu i|yd fnfy;a jÜfgdare úia;r fuys iqrlskq ,efí' 

 

W - Pharmacy / Tiqy, (5) 
 

This process represents the preparation of medicines by the pharmacy based on the prescription data 

from the MEDICINES data store. 

fuu l%shdj,sh MEDICINES o;a; .nvdfõ fnfy;a jÜfgdare o;a; u; mokïj Tiqy, u.ska 
T!IO ilia lsÍu ksfhdackh lrhs' 

 

X -  Pharmacy display panel / Tiqyf,a o¾Yk ;srh (6) 
 

Once the pharmacist has prepared the medicines, the patient’s number is displayed on the pharmacy 

display panel to notify the patient that their medicine is ready for collection. 
T!IOfõÈhd úiska T!IO ms<sfh< l< miq" T!IOh ,nd§ug iQodkï nj frda.shdg oekqï §u i|yd 
Tiqyf,ys m%o¾Yk mqjrefõ frda.shdf.a wxlh m%o¾Ykh flf¾' 
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(d) Give one (1) difference between white box testing and black box testing. 

Yafõ; uxcqid mÍlaIdj iy ld, uxcqid mÍlaIdj w;r we;s tla (1) fjkialula ,shkak' 
 

The differences between the white box testing and the black box testing are as follows. 
Yafõ; uxcqid mÍlaIdj iy ld, uxcqid mÍlaIdj w;r fjkialï my; mßÈ fõ' 
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white box testing 
Yafõ; uxcqid mÍlaIdj 

black box testing 
ld, uxcqid mÍlaIdj 

Testing based on internal code structure and 

logic. 
wNHka;r fla; jHqyh iy ;¾lkh u; 
mokïj mÍlaId lsÍu' 

Testing without knowledge of the internal 

code structure, focusing on functionality. 
wNHka;r fla; jHqyh ms<sn| oekqula 
fkdue;sj mÍlaId lsÍu" l%shdldß;ajh 
flfrys wjOdkh fhduq lsÍu' 

Tester needs to know the internal workings of 

the application, including code, architecture, 

and logic. 
mÍlaIlhdg fla;h" wdlD;sh iy ;¾lh 
we;=¿j fhÿfï wNHka;r l%shdldÍ;ajh oek 
.ekSug wjYH fõ' 

Tester does not need to know the internal 

code structure, only the input and expected 

output. 
mÍlaIljrhdg wNHka;r fla; jHqyh oek 
.ekSug wjYH ke;" wdodkh iy wfmalaIs; 
m%;sodkh muKla m%udKj;a fõ' 

Focuses on code coverage, internal pathways, 

and data flow. 
fla;h" wNHka;r ud¾. iy o;a; m%jdyh 
flfrys wjOdkh fhduq lrhs' 

Focuses on testing functionality, user 

interface, and output correctness. 
l%shdldÍ;ajh" mßYS,l w;=reuqyqK; iy 
m%;sodk ksjerÈ nj mÍlaId lsÍu flfrys 
wjOdkh fhduq lrhs' 

Finds hidden errors like logic errors, 

conditional errors, and loop flaws. 
;d¾lsl fodaI" fldkafoais iys; fodaI iy 
Æma fodaI jeks ieÕjqKq fodaI fidhd .kS' 

Finds errors in functionality, behavior, and 

usability. 
l%shdldÍ;ajh" yeisÍfï iy Wmfhda.S;djfha 
fodaI fidhd .kS' 

Usually performed by developers or testers 

with programming knowledge. 
idudkHfhka l%uf,aLk oekqu we;s 
ixj¾Olhska fyda mÍlaIlhska úiska isÿ 
lrkq ,efí' 

Typically performed by testers or users with 

no need for coding skills. 
idudkHfhka fla;SlrK l=i,;d wjYH 
fkdjk mÍlaIlhska fyda mßYS,lhska úiska 
isÿ lrkq ,efí' 

Mainly used for unit testing, integration 

testing, or system testing. 
m%Odk jYfhka tAll mÍlaIdj" tAldnoaO 
mÍlaIdj fyda moaO;s mÍlaIdj i|yd Ndú; 
flf¾' 

Mostly used for acceptance testing. 
fndfyda úg m%;s.%yK mÍlaIK i|yd Ndú;d 
fõ' 

More complex as it requires knowledge of 

code structure. 
fla; jHqyh ms<sn| oekqula wjYH jk 
neúka jvd;a ixlS¾K fõ' 

Less complex, as it only focuses on inputs 

and outputs. 
ixlS¾K;dj wvq fõ" th wdodk iy m%;sodk 
u; muKla wjOdkh fhduq lrhs' 
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5. Consider the logic circuit shown in the figure, in which A, B and C are the inputs and X is the output. 

wdodk A, B yd C iy m%;sodkh X jk my; rEmfhys § we;s ;¾lk mßm:h i,lkak' 
  

  
 

(a) Show the complete truth table for the given circuit. 
by; mßm:h i|yd iïmQ¾K i;H;d j.=j f.dvk.kak' 

 
X= AB̅C̅ + ABC̅ + ABC 

A B C B̅ C̅ AB̅C̅ ABC̅ ABC X 

0 0 0 1 1 0 0 0 0 
0 0 1 1 0 0 0 0 0 
0 1 0 0 1 0 0 0 0 
0 1 1 0 0 0 0 0 0 
1 0 0 1 1 1 0 0 1 
1 0 1 1 0 0 0 0 0 
1 1 0 0 1 0 1 0 1 
1 1 1 0 0 0 0 1 1 

 
 

(b) Complete the Karnaugh map, according to the following format. 
ldfkda is;shu" my; wdlD;sh mßÈ iïmQ¾K lrkak' 
 

 
  
 
 
 
 
 

(c) Using the Karnaugh map, derive an optimal (most simplified) sum-of-products (SOP) expression 
for the output X. Show the loops clearly on the Karnaugh map. 
ldfkda is;shu Ndú;fhka" X m%;sodkh i|yd" .=Ks;j, tl;=fjys (sum-of-products – SOP) ir,;u 
m%ldYh jHq;amkak lrkak' Æm (loops) meyeÈ,s f,i Tnf.a ldfkda is;shfï fmkajkak' 
 

 
  
 
 
 
 
 
 

.X = AB + AC̅ 
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(d) Using the Karnaugh map, derive an optimal (most simplified) product-of-sums. (POS) expression for 

the output X. Show the loops clearly on the Karnaugh map. 
ldfkda is;shu Ndú;fhka" X m%;sodkh i|yd" tl;=j, .=Ks;fhys (product-of-sums – POS) ir,;u 
m%ldYh jHq;amkak lrkak' Æm meyeÈ,s f,i Tnf.a ldfkda is;shfï fmkajkak' 
 

 
 

 

 

 

 

 

 
 

.X = A ( B + C)̅̅ ̅ 
 

(e) Of the optimal SOP and POS expressions you obtained in (c) and (d) above, which is better (or more 
suitable) to implement a simplified logic circuit? Explain your answer. 
by; (c) iy (d) i|yd Tn úiska ,nd.kakd ir, SOP iy POS m%ldY fol w;=ßka" jvd;a ir, 
;¾lk mßm:hla l%shd;aul lsÍug ljrla jvd WÑ; (iqÿiq) jkafka o? Tfí ms<s;=r meyeÈ,s lrkak' 

 
Let’s consider the SOP and POS expressions 
SOP iy POS m%ldYk i,ld n,uq 
 
SOP expression / .=Ks;j, tl;=fjys m%ldYkh 
 

X = AB + AC̅ 

 

 
 

SOP expression leads to a logic circuit with 2 AND gates, 1 OR gate and 1 NOT gate. A total of 4 gates. 
SOP m%ldYkh AND oajdr folla" OR oajdr tlla iy NOT oajdr tllaa iys; ;d¾lsl mßm:hlss' uq¿ 
oajdr 4 lss' 

 
POS expression /  tl;=j, .=Ks;fhys m%ldYkh 

 

X = A ( B + C)̅̅ ̅ 

 

 
 

POS expression leads to a logic circuit with 1 OR gate, 1 AND gate and 1 NOT gate. A total of 3 gates 
POS m%ldYkh OR oajdr tllaa" AND oajdr tlla iy NOT oajdr tllaa iys; ;d¾lsl mßm:hlss' uq¿ 
oajdr 3 lss' 
 
Therefore the POS form is generally better because it uses fewer gates (3 gates) compared to the SOP form 
which uses 4 gates.  
tneúka POS m%ldYkh jvd WÑ; jkafka th oajdr 4la Ndú;d lrk SOP m%ldYkhg idfmalaIj wvq 
oajdr ixLHdjla ^ oajdr 3 la& Ndú;d lrk neúks' 
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This leads to a simpler and potentially more cost-effective circuit implementation, which is desirable in 

digital design for efficiency and minimization of hardware resources. 
fuh jvd;a ir, iy jvd ,dNodhS mßm: l%shd;aul lsÍulg u. mdohs" th oDVdx. iïm;aj, 
ld¾hlaIu;dj iy wju lsÍu i|yd wxls; ks¾udKfha§ fhda.H fõ' 

 
 

6.(a) Parity Check is a simple technique to detect errors in data communications. 
 iu;d mÍla Idj hkq o;a; ikaksfõokfh§ isÿjk fodaI fidhd.ekSfu ir, Ys,amSh l%uhls' 
 

Assume the seven bits 1010110 need to be transmitted. Explain how the odd parity check can be 
performed to detect any error in its transmission. 
1010110 hk ìgq y; iïfma%IKh l< hq;= hehs is;kak" th iïfma%IKfha§ hï fodaIhla isÿj we;soehs 
fidhdne,Sug T;af;a iu;d (odd parity) mÍlaIdj isÿ l< yels whqre myokak' 
 
Parity Check / iu;d mÍla Idj 
Parity checking is a basic error detection technique used in digital communication systems to ensure 
that data is transmitted without errors. It works by adding an extra bit, called the parity bit, to a set 
of data bits. The role of the parity bit is to make sure that the total number of 1's in the data (including 
the parity bit) follows a certain rule, which can be either odd or even parity. 
iu;d mÍla Idj hkq o;a; fodaIhlska f;drj iïfm%aIKh jk nj iy;sl lsÍu i|yd wxls; ikaksfõok 
moaO;sj, Ndú;d lrk uQ,sl fodaI y÷kd.ekSfï l%uhls' th l%shd lrkafka o;a; ìgq ldKavhlg iu;d 
ìgq f,i ye¢kafjk wu;r ìgqjla tl;= lsÍfuks' iudkd;au;d ìgqfjys ld¾hNdrh jkafka o;a;j, 
we;s uq¿ 1 ixLHdj ̂ iu;d ìgqjo we;=¿j& T;af;a fyda brÜfÜ iudk úh yels ksYaÑ; Í;shla wkq.ukh 
lrk njg j. n,d .ekSuhs' 
 
There are two main types of parity checking / iudkd;au;djh msßlaiSfï m%Odk j¾. folla ;sfí' 

 

1. Even Parity / brÜfÜ iu;d mrslaIdj 

In even parity, the parity bit is added in such a way that the total number of 1's in the data 
(including the parity bit) is even. 
brÜfÜ iu;d mrslaIdfjos" o;a;j, we;s uq¿ 1 ixLHdj ^iu;d ìgqjo we;=¿j& brÜfÜ jk 
wdldrhg iu;d ìgqjla tl;= fõ' 
 

If the number of 1's in the original data is already even, the parity bit is set to 0. If the number of 
1's is odd, the parity bit is set to 1. 

uq,a o;a;j, 1 ixLHdj oekgu;a brÜfÜ kï" iu;d ìgqj 0 f,i ilihs' 1 ixLHdj T;af;a kï" 
iu;d ìgqj 1 f,i ilihs' 

 

Example / WodyrKh  

• Data (o;a;) : 110011 (4 ones) 
Since there are already an even number of 1's, the parity bit is 0. 

oekgu;a 1 ys brÜfÜ ixLHdjla we;s neúka" iu;d ìgqj 0 fõ' 
 

• Transmitted data with parity bit (iu;d ìgqj iuÕ iïfm%aIKh l< o;a;) : 1100110 
If the number of 1's in the data changes during transmission, it will no longer be even, and the 
error will be detected. 
iïfm%aIKh w;r;=r o;a;j, 1 ys ixLHdj fjkia jqjfyd;a" th ;jÿrg;a iudk fkdjk w;r 
fodaIh wkdjrKh fõ' 

 
 

2. Odd Parity / T;af;a iu;d mrslaIdj 
In odd parity, the parity bit is added to make the total number of 1's odd. 
T;af;a iu;d mrslaIdfjos" 1 ys uq¿ ixLHdj T;af;a lsÍug iu;d ìgq tl;= lrkq ,efí' 
 

If the number of 1's in the original data is even, the parity bit is set to 1. If the number of 1's is 

odd, the parity bit is set to 0. 

uq,a o;a;j, 1 ys ixLHdj brÜfÜ kï" iu;d ìgqj 1 f,i ilihs' 1 ys ixLHdj T;af;a kï" 
iu;d ìgqj 0 f,i ilihs' 
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Example / WodyrK 

• Data (o;a;) : 101010 (3 ones) 
The number of 1's is odd, so the parity bit is 0. 

1 ys ixLHdj T;af;a" tneúka iu;d ìgqj 0 fõ' 
 

• Transmitted data with parity bit (iu;d ìgqj iuÕ iïfma%IKh l< o;a;) : 1010100 
If the number of 1's becomes even due to a transmission error, the system can detect it. 
iïfm%aIK fodaIhla fya;=fjka 1 ys ixLHdj brÜfÜ kï" moaO;shg th y÷kd.; yelsh 

 
Below shows, how the odd parity check can be performed. 
T;af;a iu;d mÍlaIdj isÿ l< yels wdldrh my; mrsos fõ' 

 

1. Count the number of 1's in the data bits / o;a; ìgq j, 1 ys ixLHdj .Kka lruq 
The binary sequence 1010110 consists of four '1' bits, which are located at positions 1, 3, 5 and 6. 

1010110 jk oaúuh wkql%uh 1 ys ìgq y;rlska iukaú; jk w;r tAjd 1, 3, 5 iy 6 hk ia:dkj, 
msysgd we;' 

  

2. Determine the parity bit / iudkd;au;djh ;SrKh lruq 
Since odd parity is required, the total number of 1's, including the parity bit, should be odd. Currently, 

there are four 1's, which is an even number. To make the number of 1's odd, we add a parity bit with 

the value 1. 

T;af;a iu;d mrslaIdj wjYH neúka" iu;d ìgqj we;=¿j 1 ys uq¿ ixLHdj T;af;a úh hq;=h' 
oekg" 1 y;rla we;" th brÜfÜ wxlhls' 1 ys ixLHdj T;af;a lsÍug" wms 1 w.h iuÕ iu;d 
ìgqj tlla tl;= lruq' 

 

3. Transmit the data with the parity bit / iu;d ìgqj iuÕ o;a; iïmafraIKh lrkak 

The data to be transmitted, including the parity bit, is 10101101 (the original 7 bits plus the parity bit). 

iu;d ìgqj we;=¿j iïfm%aIKh l< hq;= o;a; ^10101101 uq,a ìgq 7 iy iu;d ìgqj& fõ' 
 

4. Error detection at the receiver / .%dylfha fodaI y÷kd.ekSu 

After receiving the data, the receiver will count the number of 1's in the received message. If the 

number of 1's is odd, it assumes no error occurred. If the number of 1's is even, it indicates that an 

error has occurred during transmission. 

o;a; ,eîfuka miq" .%dylhd ,enqKq mKsúvfha 1 .Kk .Kka lrhs' 1 ys ixLHdj T;af;a kï" th 
lsisÿ fodaIhla isÿ fkdjQ nj Wml,amkh lrhs' 1 ys ixLHdj brÜfÜ kï" th iïfm%aIKh lsÍfï§ 
fodaIhla isÿù we;s nj fmkakqï lrhs' 

 

In summary, the odd parity check adds a parity bit to ensure the total number of 1's is odd. This way, if the 

data changes during transmission (for example, if a bit is flipped), the error can be detected.  
idrdxYhla f,i" T;af;a iu;d mrslaIdj u.ska 1 ys iïmQ¾K ixLHdj T;af;a nj iy;sl lsÍu i|yd 
iu;d ìgqjla tla lrhs' fï wdldrfhka" iïfm%aIKh w;r;=r o;a; fjkia jqjfyd;a ^WodyrKhla f,i" 
ìgqjla fmr¿jfyd;a&" fodaIh y÷kd.; yelsh' 
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(b) The ABC company has two main divisions, namely Production and Marketing. Under the 

Production division, there are three units, namely Stores, Supplies and Operations having 10, 12 
and 18 computers, respectively. Marketing division has 40 computers. ABC company has been given 
the 192.174.19.0/25 IP address block. All the computers of the ABC company areeto be assigned IP 
addresses after making the subnets from this address block. 
ABC iud.fï ksmehqï iy wf,ú f,i uQ,sl wxY folla we;' ksmehqï wxYh hgf;a" mß.Kl 
ms<sfj<ska 10 la" 12 la iy 18 lska iukaú;j" .nvd" iemhqï iy fufyhqï f,i tall ;=kla we;' 
wf,ú wxYhg mß.Kl 40 la we;' ABC iud.ug 192.174.19.0/25 IP ,smsk ldKavh ,eî we;' 
fuu ,smsk ldKavfhka Wmcd, idod" ABC iud.fï ish¨  mß.Klj,g IP ,smsk ,nd Èh hq;= fõ' 

 
The following incomplete table shows the sub-netting. Copy it to your answer’ sheet and fill the 
empty entries. 
my; oelafjk wiïmQ¾K j.=fjys tu Wmcd,lrKh fmkajd we;" tu j.=j Tnf.a ms<s;=re m;g 
msgm;a lr" tys we;s ysia;eka mqrjkak' 

 
Here 192.167.19.0/25 is a classless network. This should be divided into subnets in VLSM(Variable 
Length Subnet Mask)  Method. 
fuys§ 192.167.19.0/25  hkq mka;s rys; (classless) cd,hls' fuh VLSM(Variable Length Subnet Mask)  
wdldrfhka Wmcd,j,g fnÈh hq;= fõ' 
 
 

 

 

 

 

 

 
 

• Block Address – 192.174.19.0 

• Broadcasting Address – 192.174.19.127 

• No. of Addresses – 27 = 128 

• No. of Usable = 128 – 2*4 = 128 – 8 = 120 

 

Division / 

Unit 

Network  

ID 

Broadcast  

ID 

Subnet  

Mask 

No. of 

Nodes 

Usable IP Address 

Range 

Marketing 192.174.19.0 192.174.19.63 255.255.255.192 64 
192.174.19.1 – 

192.174.19.62 

Stores 192.174.19.64 192.174.19.79 255.255.255.240 16 
192.174.19.65 – 

192.174.19.78 

Supplies 192.174.19.96 192.174.19.111 255.255.255.240 16 
192.174.19.97 – 

192.174.19.110 

Operations  192.174.19.159  32  

 

Given above is the official answer sheet answer and this can be easily shared through the below method. 
by;ska olajd we;af;a ks, ms<s;=re m;%fha ms<s;=r jk w;r my; l%uh u.ska fuh myiqfjka 
fnod.; yelsh' 
 
 
 
 

 

 

 

 

 

 

 

 

 

192.174.19.0/25 

192 . 174 . 19 . 0 0 0 0 0 0 0 0 

Block Part Host Part 

Minimum / wju  - 0000000 

Maximum / Wmrsu   - 1111111 
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Division / 

Unit 

Network  

ID 

Broadcast  

ID 

Subnet  

Mask 

No. of 

Nodes 

Usable IP Address 

Range 

Marketing 192.174.19.0 192.174.19.63 255.255.255.192 64 
192.174.19.1 – 

192.174.19.62 

Stores 192.174.19.64 192.174.19.79 255.255.255.240 16 
192.174.19.65 – 

192.174.19.78 

Supplies 192.174.19.80 192.174.19.95 255.255.255.240 16 
192.174.19.81 – 

192.174.19.94 

Operations 192.174.19.96 192.174.19.127 255.255.255. 32 
192.174.19.97 – 

192.174.19.126 
 
 

(c) Mohan has ten (10) desktop computers and a router having 2 ports with a 64 Mbps Internet 

connection. Each computer has an adequate number of network interface cards. He also has 
aesufficient number of RJ 45 connected twisted pair cables. 
fudydka i;=j fïi mß.Kl 10la iy flfjks (ports) follska hq;a 64 Mbps wka;¾cd, 
iïnkaO;djhla iys; uxyiqrejla (router) we;' iEu mß.Klhlgu m%udKj;a cd,lrk w;=reuqyqK;a 
ldâm;a (Network Interface Cards) we;' Tyqg RJ 45 g iïnkaO flfrk weUß hq., (twisted pair) 
flan, wjYH m%udKhla o we;'  

 
Mohan wants to start an Internet Browsing Center with the above equipment and seeks your advice 
for it. He informs you that he is not in a position to invest money for any new equipment. 
by; WmlrK Ndú; fldg wka;¾cd, Wvu;= ne,Sï (browsing) ia:dkhla wdrïN lsÍug fudydka 
woyia lr" ta i|yd Tnf.a Wmfoia m;hs' fjk;a WmlrK i|yd uqo,a wdfhdackh lsÍug Tyq 
wfydfydi;a nj o mjihs' 

 
(i) Which network topology will you suggest for Mohan? 

fudydka i|yd Tn fhdackd lrk cd, iaM,lh (network topology) l=ula o? 
 

Ring Topology (uqÿ ia:, úoHdj) or mesh Topology (neos ia:, úoHdj) 

 

NOTE: mesh topology is acceptable as an answer. But may not be very beneficial due to extra 

interconnections needed, performance degradation and inadequate user requirement to go for a mesh. 
neos ia:, úoHdj ms<s;=rla f,i ms<s.; yelsh' kuq;a wjYH wu;r wka;¾ iïnkaO;d" ld¾h idOkh 
msßySu iy oe,la i|yd hdug m%udKj;a mßYS,l wjYH;d fya;=fjka t;rï m%fhdackj;a fkdjkq we;' 

 
(ii) Draw the logical arrangement of the network that you propose.  

Tn fhdackd lrk cd,fha ;d¾lsl ieliqu w¢kak'  
 

Ring Topology 

 

 
 

 

 

 

  Mesh Topology 
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(iii) Mohan would like to improve the connection speed to the clients while saving the existing bandwidth  

of the Internet connection. Further he needs to have the control of the Internet access while ensuring 
the privacy of the client. What  is the  technical suggestion you would give for this? 
mj;sk wka;¾cd, iïnkaO;djfha l,dm m<, (bandwith) msßuisk w;ru fiajdfmalaIlhdg jvd 
fõ.j;a iïnkaO;djhla ,nd§ugo fudydkag wjYH h' Bg wu;rj fiajdfmalaIlhdf.a fm!oa.,slkajh 
;yjqre lrïka wka;¾cd, m%fõYfha md,khla ,nd.ekSugo Tyq wfmalaId lris' ta i|yd Tn ,ndfok 
;dlaIKsl fhdackdj l=ula o? 

 

Use a Proxy Server (Proxy Server tlla Ndú;d lsÍu) 

A proxy server acts as an intermediary between clients (computers) and the Internet. This solution would 
benefit Mohan’s center by improving connection speeds, saving bandwidth, and enhancing control over 
Internet access while ensuring client privacy. 
fm%dlais fiajdodhlhla fiajdodhlhska (mß.Kl) iy wka;¾cd,h w;r w;rueÈfhl= f,i l%shd lrhs' 
fuu úi÷u fudydkaf.a uOHia:dkhg iïnkaO;d fõ.h jeä ÈhqKq lsÍu" l,dm m<, b;sß lsÍu iy 
fiajd,dNSkaf.a fm!oa.,sl;ajh iy;sl lrk w;ru wka;¾cd, m%fõYh ms<sn| md,kh jeä ÈhqKq 
lsÍu u.ska m%;s,dN ,nhs' 
 

Bandwidth optimization / l,dm m<, m%Yia;lrKh  
Caching frequently accessed web content locally, reducing data usage, and improving speed. 
ks;r m%fõY jk fjí wka;¾.;hka u;l ;nd .ekSu" o;a; Ndú;h wvq lsÍu iy fõ.h jeä ÈhqKq 
lsÍu' 
 

Control of Internet access / wka;¾cd, m%fõYh md,kh lsÍu 
Allowing Mohan to block or limit access to specific websites and set rules for Internet use. 
fudydkag ksYaÑ; fjí wvúj,g m%fõYh wjysr lsÍug fyda iSud lsÍug bv §u iy wka;¾cd, 
Ndú;h i|yd kS;s Í;s ieliSu' 
 

Ensuring privacy / mqoa.,sl;ajh iy;sl lsÍu 
Masking client IP addresses, enhancing privacy by hiding user identities from external websites. 
fiajdodhl IP ,smsk jika lsÍu" ndysr fjí wvú j,ska mßYS,l wkkH;d iÕjd mqoa.,sl;ajh jeä 
ÈhqKq lsÍu' 

 
 

(iv) There is need to protect this private network by filtering the communication traffic and blocking  
outsiders from gaining unauthorized access. What mechanism will you suggest to achieve this? 
ikaksfõok .ukd.uk (communication traffic) fmryklg (filter) ,lalrk w;ru" msgia;rhkaf.a 
wkjir m%fõYhka j<lñka fuu fm!oa.,sl cd,h wdrlaId lr.ekSugo wjYH h' ta i|yd Tn 
fhdackd lrk hdka;%Kh l=ula o? 

 

Have a Firewall (.sks mjqrla Ndú;d lsÍu) 

It is advisable to implement a firewall to protect Mohan's private network and block unauthorized access. 
A firewall acts  security barrier between the internal network and external networks (such as the Internet), 
filtering communication traffic and ensuring that only authorized data can enter or leave network. 
fudydkaf.a mqoa.,sl cd,h wdrlaId lsÍug iy wkjir msúiqï wjysr lsÍug firewall l%shd;aul lsÍu 
iqÿiq fõ'  firewall wNHka;r cd,h iy ndysr cd, (wka;¾cd,h jeks) w;r wdrlaIl ndOlhla 
f,i l%shd lrhs" ikaksfõok .ukd.ukh fmÍu iy n,h,;a o;a; muKla cd,hg we;=¿ ùug fyda 
msgùug yels nj iy;sl lrhs' 
 

• Unwanted traffic filtering / wkjYH ;onoh fmÍu  
A firewall can inspect incoming and outgoing traffic based on predefined security rules, block harmful 
or suspicious traffic, and allow only legitimate communication. 
.sks mjqr mQ¾j ksYaÑ; wdrlaIl kS;s u; mokïj meñfKk iy msg;g hk .ukd.ukh mÍlaId 
l< yelsh" ydkslr fyda iel iys; .ukd.ukh wjysr lsÍu iy kS;Hdkql+, ikaksfõokhg 
muKla bv ,nd foa' 
 

• Preventing unauthorized access / wkjirfhka m%fõY ùu je,elaùu  
Blocks outsiders from accessing the private network by limiting which services and ports are exposed 
to the outside world. 
ndysr f,dalhg ksrdjrKh jkafka l=uk fiajdjka iy flfjks iSud lsÍfuka ndysr mqoa.,hskag 
mqoa.,sl cd,hg m%fõY ùu wjysr lrhs' 
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• Elastic Packet Inspection / m%;Hia: melÜ mÍlaIKh (SPI) – Modern firewalls use SPI to analyze 

packet headers and ensure that incoming traffic is part of legitimate sessions, further preventing 
malicious attacks. 
kùk .sks mjqr úiska melÜ YS¾I úYaf,aIKh lsÍug iy tk .ukd.ukh kS;Hdkql+,j mj;sk 
ieisj, fldgila nj iy;sl lsÍug  SPI Ndú;d lrhs" oafõIiy.; m%ydr ;jÿrg;a j<lajhs' 

 
The firewall provides a strong layer of security protecting Mohan's network from threats while maintaining 
the privacy and integrity of customer communications. 
Firewall uÕska mdßfNda.sl ikaksfõokfha fm!oa.,sl;ajh iy wLKav;dj mj;ajd .ksñka fudydkaf.a 
cd,h ;¾ckj,ska wdrlaId lrñka Yla;su;a wdrlaIs; ia:rhla imhhs' 

 

 
(v) Include the solutions that: you proposed for (iii) and (iv) above in the logical network arrangement  

that you drew for (ii). 
by; (iii) iy (iv) i|yd Tn fhdackd l< úi÷ï" (ii) i|yd Tn úiska w¢k ,o ;d¾lsl cd, 
rEmigyfka we;=<;a lrkak. 

 
 Ring Topology 

 

 
 
 
 
 

7.(a) PQR Books, a book shop in your area starts an E-Commerce site to expand its business and to  
provide services to the customers in other areas. Through it the customers can select their desired 
books and stationery products and confirm their orders online. 
Tn m%foaYfha ;sfnk PQR Books fmd;a idmamqj" ;u jHdmdrh jHdma; lsÍug iN wfkl=ka m%foaYj, 
isák mdßfNda.slhkago ;u fiajd iemhSug b-jdKscH wvúhla wdrïN lrhs' th yryd ;ukag wejeis 
fmd;a iy ,smsøjH f;aÍu iy wekjqï iaÓr lsßu ud¾..;j lsÍug mdßfNda.slhskag yels fõ' 

 
(i) What is the E-Commerce business type applicable in this scenario? 

fuhg wod< b-jdKscH jHdmdr m%j¾.h (business type) l=ula o? 
 

The E-Commerce business type in this scenario is B2C (Business-to-Consumer / Business to customer). 
In B2C, businesses sell products or services directly to individual consumers through an online platform. 
PQR Books is following this model by offering its books and stationery products to customers via its E-
Commerce site. Consumers can browse the products, make selections, and place orders directly on the 
website. This setup allows PQR Books to expand its reach beyond its local area and serve customers in 
other regions, making it easier for individuals to shop for their desired items from home. 
fuu isÿùfuys B-jdKScHh jHdmdr j¾.h jkafka B2C (Business-to-Consumer / Business to 

customer). fõ' B2C ys" jHdmdr ud¾..; fõÈldjla yryd ;ks mdßfNda.slhskag ksIamdok fyda fiajd 
iDcqju úl=Khs' PQR Books fuu wdlD;sh wkq.ukh lrñka tys B-jdKScHh fjí wvúh yryd ;u 
fmd;a iy ,sms øjH ksIamdok mdßfNda.slhskag ,nd fohs' mdßfNda.slhskag ksIamdok msßlaiSug" f;aÍï 
lsÍug iy fjí wvúfha iDcqju weKjqï lsÍug yelsh' fuu ieliqu PQR Books yg tys m%foaYfhka 
Tíng tys m%fõYh mq¿,a lsÍug iy fjk;a l,dmj, mdßfNda.slhskag fiajd iemhSug bv i,ihs" 
tuÕska mqoa.,hkag ksjfia isg ;ukag wjYH NdKav i|yd idmamq hEug myiq fõ' 

 

 

Mesh Topology 
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Answer could be any one of the following, 
ms<s;=r my; i|yka ´kEu tlla úh yelsh" 
 

• B2C 

• Business-to-Consumer  

• Business to customer 
 
 

(ii) What is the revenue model used in this E-Commerce site of PQR Books?  
PQR Books ys fuu b-jdKscH wvúh Ndú; lrk wdodhï wdlD;sh (revenue model) l=ula o? 

 
The revenue model used in the E-Commerce site of PQR Books is online sales. In this model, the business 

generates revenue by selling products directly to consumers through its website. Customers can browse 

the selection of books and stationery, make their purchases online, and pay through various digital 

payment methods. The revenue is earned from the sales of these products, and PQR Books profits by 

offering its inventory to a wider audience, allowing them to complete transactions electronically. This 

model enables the business to expand beyond its physical store, increasing its sales opportunities. 

PQR Books ys E-Commerce wvúfha Ndú;d lrk wdodhï wdlD;sh online sales fõ' fuu wdlD;sh 
;=<" jHdmdrh ;u fjí wvúh yryd mdßfNda.slhskag ksIamdok iDcqju úlsŒfuka wdodhï Wmojhs' 
mdßfNda.slhskag fmd;a iy ,sms øjH f;dard.ekSu" wka;¾cd,h yryd ;u ñ,§ .ekSï isÿ lsÍu iy 
úúO äðg,a f.ùï l%u yryd f.úh yel' fuu ksIamdok wf,úfhka wdodhu Wmhd .kakd w;r" 
PQR Books ,dN ,nkafka tys bkafjkagß mq¿,a fm%alaIl msßilg ,nd §fuka" Tjqkag bf,lafg%dkslj 
.kqfokq iïmQ¾K lsÍug bv i,ihs' fuu wdlD;sh jHdmdrhg tys fN!;sl .nvdfjka Tíng jHdma; 
lsÍug yels jk w;r tys úl=Kqï wjia:d jeä lrhs' 
 
So, the correct answer is online sales.  

tneúka" ksjerÈ ms<s;=r online sales fõ' 
 
 

(iii) With the successful implementation of its E-Commerce site, PQR Books decides to offer digital  
learning material such as e-books and audio-visual content to its customers. Do you recommend 
the same revenue model of (ii) above for this as well? Justify your answer. 
tu b-jdKscH wvúfha id¾:l;ajhla iu." b-fmd;a iy wfkl=;a Y%jH oDYH ikaOdr wvx.= wxlk 
bf.kqï øjH (digital learning material) ;u mdßfNda.slhskag bÈßm;a lsÍug PQR Books ;SrKh 
lrhs' fuh i|yd o by; (ii) ys oelajQ wdodhï wdlD;shu Tn fhdackd lrkafkys o@ Tnf.a ms<s;=r 
idOdrKSlrKh lrkak' 

 
Answer justification is as follows. 
ms<s;=r idOdrKSlrKh my; mßÈ fõ' 
 

• If Yes, / Tõ kï" 
The same online sales revenue model can be recommended for offering digital learning materials such as 

e-books and audio-visual content. Digital content, like e-books, can be sold in the same way as physical 

products, allowing customers to purchase and download the materials directly from the website. The online 

sales model works well here because customers can instantly access their purchased content without 

waiting for physical delivery, making it a convenient option. This approach also helps PQR Books reach 

a broader audience, as digital products are not limited by geographical constraints, allowing the business 

to scale its offerings more easily. 

E-book iy Y%jH oDYH wka;¾.;h jeks äðg,a bf.kqï øjH msßkeóu i|yd tlu ud¾..; úl=Kqï 
wdodhï wdlD;sh ks¾foaY l< yel' E-book jeks wxls; wka;¾.;h" fN!;sl ksIamdok fuka wf,ú 
l< yels w;r" mdßfNda.slhskag fjí wvúfhka øjH fl,skau ñ,§ .ekSug iy nd.; lsÍug bv 
i,ihs' ine¢ úl=Kqï wdlD;sh fuys fyd¢ka l%shd lrhs" ukao mdßfNda.slhskag fN!;sl fnodyeÍu n,d 
fkdisg Tjqkaf.a ñ,§ .;a wka;¾.;hg laIKSlj m%fõY úh yels w;r th myiq úl,amhls' fuu 
m%fõYh PQR Books j,g mq¿,a fm%alaIl msßila fj; <Õd ùug Wmldr lrhs" ukao wxls; ksIamdok 
N+f.da,Sh iSudjka u.ska iSud fkdjk w;r" jHdmdrhg tys msßkeóï jvd;a myiqfjka mßudKh lsÍug 
bv i,ihs' 
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• If No, / ke;akï" 

A subscription model could be more suitable due to the challenges associated with selling digital content 

through one-time purchases. Digital products can be easily shared or copied, which may lead to revenue 

loss over time. A subscription model, where customers pay a recurring fee to access a library of e-books 

and audio-visual content, would provide a more sustainable revenue stream. This method ensures 

continuous customer engagement and allows PQR Books to update its content regularly, providing value 

to subscribers while maintaining consistent revenue. 
tla jrla ñ,§ .ekSï yryd wxls; wka;¾.;h úlsŒu yd iïnkaO wNsfhda. fya;=fjka odhl;aj 
wdlD;shla jvd;a iqÿiq úh yelsh' wxls; ksIamdok myiqfjka fnod .ekSug fyda msgm;a lsÍug yels 
w;r" th ld,h;a iuÕ wdodhï wysñ ùug fya;= úh yel' mdßfNda.slhska E-book iy Y%jH oDYH 
wka;¾.; mqia;ld,hlg m%fõY ùu i|yd mqkrdj¾;k .dia;=jla f.jk odhl;aj wdlD;shla" jvd;a 
;sridr wdodhï m%jdyhla imhkq we;' fuu l%uh wLKav mdßfNda.sl kshe,Su iy;sl lrk w;r PQR 

Books tys wka;¾.;h ks;sm;d hdj;ald,Sk lsÍug bv i,ihs" ia:djr wdodhula mj;ajd .ksñka 
.%dylhskag jákdlula ,nd fohs' 
 

 

(iv) For an increased customer base and popularity, PQR Books plans to provide free access to these  
digital content through its streaming channel. Suggest a strategy to increase its business revenue with 
the help of this proposed streaming channel. 
jvd úYd, mdßfNda.sl mokula (customer base) iy ckm%sh;djhla i|yd m%jdy pek,hla (streaming 
channel) yryd tu wxlk wka;¾.; (digital content) fkdñf,a bÈßm;a lsÍug PQR Books ie,iqï 
lrhs'  
 
Suggest a strategy to increase its business revenue with the help of this proposed streaming channel. 
fuu fhdað; m%jdy pek,h yryd Tjqkaf.a jHdmdr wdodhu by< kexùug wdodhu Wmdhud¾.hla 
fhdackd lrkak. 

To increase business revenue while providing free access to digital content through its streaming channel, 

PQR Books can adopt advertisements as a revenue model. By offering free e-books and audio-visual 

content, PQR Books can attract a larger audience and grow its customer base. The business can then 

monetize the platform by displaying targeted advertisements to viewers during their use of the streaming 

service. This approach allows PQR Books to generate revenue from advertisers who are interested in 

promoting their products or services to the streaming audience. The more popular the channel becomes, 

the higher the potential for ad revenue, as businesses will pay more to reach a larger and more engaged 

audience. 
tys m%jdy kd,sldj yryd äðg,a wka;¾.;hg fkdñf,a m%fõYh ,nd fok w;ru jHdmdßl wdodhu 
jeä lr .ekSug" PQR Books wdodhï wdlD;shla f,i fj<| oekaùï wkq.ukh l< yelsh' fkdñf,a 
b-fmd;a iy Y%jH oDYH wka;¾.;hka msßkeófuka" PQR Books yg úYd, fm%alaIl msßila wdl¾IKh 
lr .ekSug iy tys mdßfNda.sl moku j¾Okh lr .; yel' m%jdy fiajdj Ndú;d lrk w;r;=r 
krUkakkag b,lal.; fj<| oekaùï m%o¾Ykh lsÍfuka jHdmdrhg fõÈldfjka uqo,a bmehSug yelsh' 
fuu m%fõYh PQR Books ;u ksIamdok fyda fiajd m%jdyh lrk fm%alaIlhska fj; m%j¾Okh lsÍug 
Wkkaÿjla olajk oekaùïlrejkaf.ka wdodhula Wmhd .ekSug bv i,ihs' kd,sldj jvd;a ckm%sh jk 
;rug fj<| oekaùï wdodhfï úNjh jeä fõ" ukao jHdmdr úYd, iy jeä kshe,S isák fm%alaIl 
msßila fj; <Õd ùug jeä uqo,la f.jkq we;' 
 
So, the correct answer is advertisements as a revenue model or a suitable answer.  
tneúka" ksjerÈ ms<s;=r wdodhï wdlD;shla f,i fj<| oekaùï fyda iqÿiq ms<s;=rla fõ' 
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(v) Write down key challenge this bookshop has to face when implementing this digital content channel  

proposed in (iv) above. 
by; (iv) ys fhdað; wxlk wka;¾.; (digital content) pek,h l%shd;aul lsÍfu§ fuu fmd;a idmamqjg 
uqyqK Èh hq;= m%Odk wNsfhda.hla ,shd olajkak' 

 
Answer could be any one of the following, 
ms<s;=r my; i|yka ´kEu tlla úh yelsh" 
 

• Cost – effectiveness / msßjeh - M,odhS;djh  
Giving free access to this service. 
fuu fiajdj i|yd fkdñf,a m%fõYh ,nd §u' 
 

• Content quality /  wka;¾.; .=K;ajh 
Recording / preparation and editing must meet standards; reducing bandwidth consumption of the 
viewers. 
má.; lsÍu$iQodkï lsÍu iy ixialrKh lsÍu m%ñ;Ska imqrd,sh hq;=h; krUkakkaf.a l,dm 
m<, mßfNdackh wvq lsÍu' 
 

• Copyright issues / m%ldYk ysñlï .eg¿ 
Should avoid improper use of IP/Copyright material within content and through the channel offering. 
wka;¾.;h ;=< iy kd,sld msßkeóu yryd IP$m%ldYk ysñlï øjH wksis f,i Ndú;d lsÍfuka 
je<lsh hq;=h' 
 

• Technical suitability / ;dlaIKSl fhda.H;djh 
Should provide uninterrupted service (availability); compatibility with many devices / browsers 
(compatibility), service efficiency security, etc. 
ndOdjlska f;drj fiajd iemhsh hq;=h ^,nd .; yels&; fndfyda Wmdx. $ n%õi¾ iuÕ .e<mqu 
^wkql+,;djh&" fiajd ld¾hlaIu;dj wdrlaIdj hkdÈh' 

 
 

(vi) Name suitable expansion solution for this E-Commerce site to incorporate both related (e.g., books,  
stationery etc.) and unrelated (e.g., grocery items, etc.) products or services to enable a more 
competitive purchasing experience to its customers. 
mdßfNda.slhskag jvd;a ;r.ldÍ ñ,§ .ekSï w;aú£ula ,nd§ug" iïnkaê; NdKav ^Wod: fmd;a" ,smsøjH 
jeks& iy iïnkaOhla ke;s NdKav ^Wod( is,a,r nvq jeks& iy fiajd taldnoaO lr fuu b-jdKscH 
wvúh mq¿,a lsÍfï úi÷u kï lrkak' 

 
A suitable expansion solution for PQR Books’ E-Commerce site would be to transition into an E-
Marketplace or Online Marketplace. In this model, PQR Books would not only sell its own products, 
such as books and stationery, but also allow third-party vendors to sell a wide range of related and 
unrelated items, like grocery products, electronics, and more. This creates a more competitive purchasing 
experience by offering customers a variety of products from different sellers on one platform. As an online 
marketplace, PQR Books can increase its customer base and generate additional revenue by charging 
transaction fees or commissions on sales made by third-party vendors, while enhancing the overall 
shopping experience. 
PQR Books ys E-Commerce wvúh i|yd iqÿiq mq¿,a lsÍfï úi÷ula jkqfha e - fj<|fmd,la fyda 
Online Marketplace fj; ixl%uKh ùuhs' fuu wdlD;sfha §" PQR Books fmd;a iy ,sms øjH jeks 
;ukaf.au ksIamdok wf,ú lrkjd muKla fkdj" is,a,r nvq ksIamdok" bf,lafg%dksl WmlrK iy 
;j;a fndfyda foa jeks wod< iy iïnkaO fkdjk NdKav rdYshla úlsŒug f;jk md¾Yaj fjf<kaokag 
bv i,ihs' fuh mdßfNda.slhskag tla fõÈldjla u; úúO úl=Kqïlrejkaf.ka úúO ksIamdok 
msßkeófuka jvd;a ;rÕldÍ ñ,§ .ekSfï w;aoelSula ks¾udKh lrhs' ine¢ fj<|fmd,la f,i" PQR 
Books yg tys mdßfNda.sl moku jeä lr .ekSug;a" f;jk md¾Yaj fjf<kaoka úiska lrk ,o 
úl=Kqï u; .kqfokq .dia;= fyda fldñia uqo,a wh lsÍfuka wu;r wdodhula Wmhd .ekSug;a yels 
w;r" iuia; idmamq ijdß w;aoelSu jeä ÈhqKq lrhs' 
 
Answer could be any one of the following, 
ms<s;=r my; i|yka ´kEu tlla úh yelsh" 

 

• E - Commerce market place 

• E - Marketplace  

• Online marketplace  
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(b) The following description is about myShopper, a multi-agent system which enables a buyer to search 

the entire online marketplace for the best products. In addition to the price, reviews by other buyers, 
special offers, reputations of  merchants and the lengths and types of warranties are also considered. 
iuia; ud¾..; fjf<|fmd<u msßlaid fyd|u NdKav fiùug .ekqïlrejkag ux i,ik myShopper  
nyq-tacka; moaO;sh .ek úiakrhla my; oelafõ' ñ,g wu;rj" wfkl=;a .ekqïlrejkaf.a úpdr o" 
úfYaI §ukd o" fjf<kaokaf.a lS¾;s kdu o" j.lSu ld, iSud iy j¾.hka o ie,ls,a,g .efka' 
 
When a user (buyer) accesses the myShopper website, a chat-bot agent starts interacting with the 
user. User can use voice or text as the input medium to give his/her requirements for a product. 
During the interaction, the chat-bot passes the extracted information to a search-agent who will 
takeover the search for the best product for the user. For this, the search-agent will start several 
domain-agents specifying each of them the requirements of the user and specific domains (web sites) 
to search in. To speedup the search, each domain-agent will start several sub-agents to search sub-
domains under its main domain. After the search, each sub-agent will pass the appropriate results 
back to its parent domain-agent. Once all such results from the sub-agents are received, each domain-
agent compares them and submits the best results to the search-agent. The search-agent will then 
compare all such results and gives the details of the best product back to the chat-bot. The chat-bot 
will then display it to the user as text. 
mßYS,lhd ^.ekqïlre& myShopper fjí wvúhg msúis úg" ixjdofha fhfok chat-bot frdfnda 
tackakjrfhla mßYS,l iu. wka;¾ l%shdj wrUhs' mßYS,lg lgyË (voice) fyda mdG (text) fyda 
wdodk udOH f,i Ndú; lr NdKavh ms<sn| ;u wjYH;djhka ,ndÈh yel' fuu wka;¾l%shdj w;r;=r        
chat-bot tacka; úiska Wlyd .kq ,nk f;dr;=re fijqï tacka;jrhl=g Ndr lrkq ,nk w;r" mßYS,l 
i|yd fyd|u NdKavh fiùfï ld¾hh tu fijqï tacka; Ndr.kshs' ta i|yd fijqï tacka; úiska tla 
tla jiïj, ^fjí wvúj,& fiùfï ksr;ùu i|yd jiï tacka;jre lsysmfofkla wrUd" ta tlsfklg 
mßYS,l wjYH;d o" fiùfï ksr;úh hq;= jiï o ks¾foaY lrhs' fiùfï l%shdj fõ.j;a lsÍu i|yd 
tla tla  jiï tacka;" jiu ;=< we;s Wmjiïj, fiùfï ksr;ùug" Wmtacka;jre lsysmfofkla o 
wrUhs" fiùu ksujQ úg" tla tla Wmtacka;" fhda.H m%;sM, ;u uõ jiï tacka;g ,ndfohs" 
Wmtacka;jrekaf.ka tjeks ish¨  m%;sM, ,o úg" jiï tacka; tajd ii|d" bka fyd|u m%;sM, fijqï 
tacka;g ,ndfohs' fijqï tacka; tjeks ish¨  m%;sM, ii|d" fyd|u NdKavfha úia;r chat-bot 
tacka;jrhdg kej; ,ndfohs' túg chat-bot tackakjrhd" th mdG f,i mßYS,lg Èia lrjhs' 

 
(i) Draw a simplified agent diagram for the above multi-agent system. Name all the entities in your 

diagram and clearly indicate the interactions between them. 
by; nyqtacka; moaO;sh i|yd ir, tacka; rEmigykla w¢kak' Tnf.a igyfka jeo.;a wx. 
(entities) kï lr tajd w;r iïnkaO;d o meyeÈ,sj olajkak' 
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Marks allocated as follows, / my; i|yka mßÈ ,l=Kq fjka lr we;" 
 
A: 1 mark for User to Chatbot Agent interaction (two-way arrow) 

mßYS,lhd i|yd Chatbot ksfhdað; wka;¾l%shd i|yd 1 ,l=K ^oaú-ud¾. B;,h& 
 

B: 1 mark for Chatbot Agent to Search agent interaction (two-way arrow) 

Chatbot ksfhdað;hd i|yd fijqï ksfhdað; wka;¾l%shd i|yd 1 ,l=K ^oaú-ud¾. B;,h& 
 

C: 1 mark for Search Agent to Domain Agent interactions (two-way arrows) 

fijqï ksfhdað; isg jiï ksfhdað; wka;¾l%shd ioyd 1,l=K ^oaú-ud¾. B;,& 
 

D: 1 mark for Domain Agent to Sub-agent interaction (two-way arrows) 
jiï ksfhdað;hd isg Wm ksfhdað; wka;¾l%shd i|yd 1 ,l=K ^oaú-ud¾. B;,& 
 

E: 1 mark for indicating multiple domain agents and multiple sub-agents 

nyq jiï ksfhdað;hka iy nyq Wm ksfhdað;hka oelaùu i|yd 1 ,l=K 
 

Note : 
 

★ If student has included user interface, ignore that additional information and mark as given in scheme. 
YsIH mßYS,l w;=reuqyqK; we;=<;a lr we;akï" tu wu;r f;dr;=re fkdi,ld yer fhdackd l%ufha 
§ we;s mßÈ ,l=Kq lrkak' 
 

★ Describing all interactions along only one complete path from beginning to end is sufficient for F 

component above. 

by; F ixrplh i|yd wdrïNfha isg wjidkh olajd tla iïmQ¾K ud¾.hla Tiafia ish¨ wka;¾l%shd 
úia;r lsÍu m%udKj;a fõ 

 
(ii) Write one major advantage of this multi-agent system. 

by; nyqtacka; moaO;sfhka ,efnk tla jeo.;a jdishla ,shd olajkak' 
 

Multi-Agent System / nyq-tAcka; moaO;sh (MAS) 

A multi-agent system (MAS) is a system composed of multiple interacting agents, which are autonomous 

entities that can perceive their environment, make decisions, and take actions to achieve individual or 

collective goals. These agents can collaborate, compete, or work independently, depending on the system's 

objectives. MAS is often used in complex problem-solving scenarios, such as robotics, simulations, and 

distributed computing, where tasks are too large or intricate for a single agent to handle. The agents in 

MAS can communicate and cooperate to achieve better overall system performance, leading to more 

efficient and adaptive solutions. 

nyq-tAcka; moaO;sh (MAS) hkq nyq wka;¾l%shdldÍ ksfhdað;hkaf.ka iukaú; moaO;shls" tAjd ;u 
mßirh jgyd .ekSug" ;SrK .ekSug iy mqoa., fyda iduQysl wruqKq idlaId;a lr .ekSu i|yd l%shd 
l< yels iajdëk wdh;k fõ' fuu ksfhdað;hskag moaO;sfha wruqKq wkqj iyfhda.fhka lghq;= lsÍug" 
;rÕ lsÍug fyda iajdëkj lghq;= lsÍug yelsh' MAS fndfyda úg frdfnda úoHdj" iudlrK iy fnod 
yßk ,o mß.Kkh jeks ixlS¾K .eg¿ úi£fï wjia:d j,§ Ndú;d fõ" tys§ ld¾hhka ;ks 
ksfhdað;fhl=g yeisrùug fkdyels ;rï úYd, fyda ixlS¾K fõ' MAS ys ksfhdað;hskag jvd fyd| 
iuia; moaO;s ld¾h idOkhla idlaId;a lr .ekSu i|yd ikaksfõokh iy iyfhda.fhka lghq;= l< 
yels w;r" th jvd;a ld¾hlaIu iy wkqj¾;k úi÷ï fj; fhduq lrhs' 
 

Answer could be any one of the following, 
ms<s;=r my; i|yka ´kEu tlla úh yelsh" 

 

• Convenience to buyer : Buyer need not do the evaluation him/herself' 
.eKqïlreg we;s myiqj : .ekqïlre Tyq$weh we.hSu isÿ l< hq;= ke;' 
 

• Increased speed of getting the result. 
m%;sM,h ,nd .ekSfï fõ.h jeä lsÍu' 
 

• Buyer does not have to type lengthy description of his requirement as a Chat-bot helps. 

Chat-bot tlla Wmldr jk neúka .ekqïlreg Tyqf.a wjYH;djh ms<sn| §¾> úia;rhla ghsma 
lsÍug. wjYH fkdfõ' 
 

• Cost effectiveness for buyer as he/she need not physically visit multiple shops. 
Tyq$weh fN!;slj idmamq lsysmhl ixpdrh lsÍug wjYH fkdjk neúka .ekqïlre i|yd msßjeh 
M,odhs;djh. 
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(iii) Write down one ICT related challenge which has to be faced when developing a sub-agent. 

by; Wmtacka;jrhl= f.dvke.Sfï§ f;dr;=re iy ikaksfõok ;dlaIKhg wod<j uqyqK osh hq;= tla 
wNsfhda.hla ,shd olajkak' 

 
Why Develop Sub-Agents /Wmtcka;jrhka ixj¾Okh lrkafka wehs ? 

Sub-agents are developed to handle specific tasks or subtasks within a larger system, allowing for better 

distribution of responsibilities and more efficient problem-solving. By delegating smaller, focused tasks 

to sub-agents, the overall system becomes more scalable and adaptable to complex environments. Sub-

agents can operate independently or in coordination with other agents, improving the system’s ability to 

manage intricate processes and respond to dynamic situations. This modular approach ensures that each 

agent can specialize in its assigned function, resulting in more efficient and streamlined operations. 
j.lSï jvd fyd¢ka fnod yeÍug iy jvd;a ld¾hlaIu .eg¿ úi£ug bv i,iñka úYd, moaO;shla 
;=< ksYaÑ; ld¾hhka fyda Wm ld¾hhka yeisrùug WmtAcka;jreka ixj¾Okh lr we;' l=vd" wjOdkh 
fhduq l< ld¾hhka WmtAcka;jreka fj; mejÍfuka" iuia; moaO;sh jvd;a mßudKh l< yels w;r 
ixlS¾K mßirhkag wkqj¾;kh fõ' WmtAcka;jrekag iajdëkj fyda fjk;a tAcka;jrhka iuÕ 
iïnkaëlrKfhka l%shd l< yels w;r" ixlS¾K l%shdj,Ska l<ukdlrKh lsÍug iy .;sl ;;ajhkag 
m%;spdr oelaùug moaO;sfha yelshdj jeä ÈhqKq lrhs' fuu fudähq,¾ m%fõYh uÕska tla tla 
tAcka;jrhkag tys mejÍ we;s ld¾hfha úfYaI;ajh ,nd .; yels nj iy;sl lrk w;r" tys 
m%;sM,hla f,i jvd;a ld¾hlaIu iy úêu;a fufyhqï isÿ fõ' 

 
Answer could be any one of the following, 
ms<s;=r my; i|yka ´kEu tlla úh yelsh" 

 

• Information on different websites may be in different formats. 
úúO fjí wvú j, f;dr;=re úúO wdlD;sj,ska ;sìh yelsh' 
 

• Language processing may be required to extract information from sites. 
wvú j,ska f;dr;=re Wlyd .ekSug NdId ieliSu wjYH úh yel' 
 

• Information on different websites may be in different languages. 
úúO fjí wvú j, f;dr;=re úúO NdIdj,ska ;sìh yel' 
 

• Sub-agents should not take a long time to give the results. 
WmtAcka;jrhka m%;sM, ,nd §ug jeä ld,hla .; fkdúh hq;=h' 
 

• Two sub-agents should not search the same site through indirect access. 
WmtAcka;jrhka fofofkl= jl% m%fõYh yryd tlu fjí wvúh fiúh hq;= ke;' 
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8.(a) Suppose the ages (in years) of n(n > 1) students in a school are in a list L. Assuming the list L and  

an integer k are inputs, express an algorithm using either a flowchart or pseudo-code to compute and 

output the average age of students in L whose age is less than k years. 
mdi,l isiqka n fofkl=f.a (n > 1) jhia ^wjqreÿ .Kkska& L kï jQ ,ehsia;=jl we;ehs is;kak' L 
,ehsia;=j iy k kï ksì,hla wdodk hehs Wml,amkh lr" L ,ehsia;=fõ we;s" wjqreÿ k g wvq jhi 
we;s isiqkaf.a idudkH (average) jhi .Kkh lr m%;sodkh lsÍug we,af.dß;uhla .e,Sï igykla 
fyda jHdc fla;hla fyda u.ska bÈßm;a lrkak' 
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(b) Consider the algorithm expressed by the 

flowchart. L1 and L2 are non-empty lists of 
integers. Each of L1 and L2 has unique elements 
(no duplicates). But there can be elements that are 
in both L1 and L2. The notation L[x] denotes the 
element at Index x of a list L. If there are N 
elements in list L, then the indices are from 0, 1, 
2, ... to (N-1). 
my; oelafjk .e,Su igyfkka bÈßm;a flfrk 
we,af.dß;uh i,lkak' L1 iy L2 hkq Y=kH 
fkdjk ksÅ, ,ehsia;= fõ' tu tla tla ,ehsia;=fõ 
we;af;a wkkH ̂tl ksÅ,hla tljrla muKla we;s& 
whs;uh' tfy;a L1 iy L2 ,ehsia;= foflau hï 
ksÅ,hka ;sìh yel' L[x] ixfla;kh u.ska L 
,ehsia;=fõ x kï jQ o¾Ylfha (index) we;s 
whs;uh olajhs' L ,ehsia;=fõ whs;u N .Kkla 
we;skï" o¾Ylhka 0, 1, 2, ... isg (N-1) f;la fõ' 

 
Pseudo code  

 

A. Using for loop / for loop Ndú;fhka 
 

Input L, k 
n = length of L 
sum = 0 
count = 0 
for i = 0 to n 
 if ( L (i)) < k) 
  count = count +1  
  sum = sum + L(i) 
 end if 
end for 
average = sum / count 
output average 
 

B. Alternative using while loop / while loop 
Ndú;fhka úl,amhla 

 

input L,k 
n = length of L 
sum = 0 
count = 0 
i = 0 
while ( i < n ) 
 if ( L(i) < k ) 
  count = count + 1 
  sum = sum + L(i) 
 end if 
 i = i + 1 
end while 
average = sum / count 

output average 
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No 

Yes 

Start 

Input lists L1,L2 

count = count + 1 

i2 = 0 

Is L1[i1] = L2[i2]? 

N1 = number of 
          items in L1 
N2 = number of 
          items in L2 

count = 0 
il = 0 

i2 = i2 + 1 

Is i2 < N2? 

i1 = i1 + 1 

Output count 
 

Stop 

Is i1 < N1? 
Yes 

Yes 

No 

No 



 

 

 
Understanding the Problem / .eg¨j f;areï .ekSu 

 

1. Input / wdodkh 
 

• A list L containing the ages of students. 
isiqkaf.a jhi wvx.= L ,ehsia;=j. 
 

• An integer k representing the age threshold. 
jhia iSudj ksfhdackh lrk k ksÅ,. 

 
2. Output / m%;sodkh  

 

• The average age of the students in list L who are younger than k. 
k g jvd nd, L ,ehsia;=fõ isák isiqkaf.a idudkH jhi' 

 
Steps to Solve the Problem / .eg¨j úi£ug mshjr 
 

1. Filter the Ages / jhia f;dard .eksu  
 

• First, we need to identify students whose ages are less than k. 
m<uqj" jhi wjqreÿ k g wvq isiqka y÷kd .; hq;=h' 
 

• This involves iterating through the list L and selecting only those ages that satisfy this condition. 
fuhg L ,ehsia;=j yryd mqkrdj¾;kh lsÍu iy fuu fldkafoaish ;Dma;su;a lrk jhia 
muKla f;dard .ekSu we;=<;a fõ' 

 
2. Calculate the Average / idudkHh .Kkh lsrsu 

 

• Sum the ages of the selected students. 
f;dard.;a isiqkaf.a jhi tl;= lrkak 
 

• Count the number of students who meet the age condition. 
jhia fldkafoais imqrd,k isiqka ixLHdj .Kkh lrkak' 
 

• Calculate the average by dividing the total sum by the count. 
uq¿ tl;=j .Kkska fn§fuka idudkHh .Kkh lrkak' 

 
 

(i) What would be the output if L1 = 2, 4, 7, 9, 3, 5 and L2 = 1, 3, 8, 9, 6, 5, 7? 
L1=2, 4, 7, 9, 3, 5 iy L2=1, 3, 8, 9, 6, 5, 7 fõ kï" m%;sodkh l=ula fõ o? 

 
Answer / ms<s;=r 
 
The output would be 4. 
m%;sodkh 4 jkq we;' 
 
The flowchart determines how many elements from L1 are also present in L2. To find this, 
.e,Sï igyk L1 ys uQ,dx. lShla L2 ys o ;sfío hkak ;SrKh lrhs' fuh fidhd .ekSug, 

 
1. Compare Elements /  uQ,dx. ii|kak 

 
2 from L1 is not present in L2 

L2 ys fkdue;' 
4 from L1 is not present in L2. 

L2 ys fkdue;' 
9 from L1 is present in L2. 

L2 ys mj;S' 
3 from L1 is present in L2. 

L2 ys mj;S' 
5 from L1 is present in L2. 

L2 ys mj;S' 
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2. Count Matches / iudk b,lalï .Kka lrkak 

 

The elements that are common between L1 and L2 are 7, 9, 3 and 5. 

L1 iy L2 w;r fmdÿ uQ,dx. jkafka 7, 9, 3  iy 5 h' 
 

3. Result / m%;sM,h 
 

Since there are 4 common elements, the output of the algorithm is 4. 

fmdÿ uQ,dx. 4la we;s neúka we,af.dß;ufha m%;sodkh 4 fõ' 
 
 

(ii) What is the purpose of this algorithm? 
uu we,af.dß;ufhys wruqK l=ula o? 

 
The purpose of this algorithm is to count the number of elements that are common to both lists L1 and L2. 

fuu we,af.dß;ufha wruqK jkafka L1 iy L2 ,ehsia;= folgu fmdÿ uQ,dx. ixLHdj .Kkh lsÍuhs' 
 

• The algorithm takes two lists, L1 and L2, as input. 

we,af.dß;u wdodkh f,i L1 iy L2 ,ehsia;= folla .kS' 
 

• It iterates through each element of L1 and compares it with all elements of L2. 

th L1 ys tla tla uQ,dx. yryd mqkrdj¾;kh jk w;r L2 ys ish¨u uQ,dx. iuÕ ixikaokh 
lrhs' 
 

• For every match found (i.e., an element from L1 that is also in L2), it increments a counter. 

fidhd.kakd ,o iEu .e,mSula i|ydu ^tkï" L1 yd L2 ys we;s uQ,dx.hla&" th ljqkagrhla jeä 
lrhs' 
 

• The algorithm continues this process until all elements of L1 have been checked. 

L1 ys ish¨u uQ,dx. mÍlaId lrk f;la we,af.dß;u fuu l%shdj,sh È.gu lrf.k hhs' 
 
 

(iii) Develop a Python program to implement the algorithm expressed by the flowchart. 
.e,Sï igyfkys m%ldY jk we,af.dß;uh l%shd;aul lsÍu i|yd mhs;ka l%uf,aLhla f.dvk.kak' 

 
def count_common_elements(L1, L2): 
    count = 0 
    i1 = 0 
    N1 = len(L1) 
     
    while i1 < N1: 
        i2 = 0 
        N2 = len(L2) 
        while i2 < N2: 
            if L1[i1] == L2[i2]: 
                count += 1 
                break   
            i2 += 1 
        i1 += 1 
     
    return count 
 
inL1 = input("Enter the elements in L1 : ") 
L1 = [int(x) for x in inL1.split()] 
inL2 = input("Enter the elements in L2 : ") 
L2 = [int(x) for x in inL2.split()] 
print(count_common_elements(L1, L2))   
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The function count_common_elements take two lists, L1 and L2, and returns the number of elements 

that are common between the two lists. 
L1 iy L2 ,ehsia;= folla count_common_elements Y%s;h .kakd w;r ,ehsia;= fol w;r fmdÿ 
uQ,dx. .Kk ,nd fohs' 

 
• count is initialized to 0. This variable keeps track of the number of common elements found. 

count úp,Hh 0 fõ ' fuu úp,Hh fidhd.;a fmdÿ uQ,dx. .Kk ksÍlaIKh lrhs' 
 

• i1 is initialized to 0 and represents the index for iterating through the first list, L1. 

i1, 0 f,i wdrïN lr we;s w;r m<uq ,ehsia;=j" L1 yryd mqkrdj¾;kh i|yd o¾Ylh 
ksfhdackh lrhs' 
 

• N1 stores the length of L1. 

N1, L1ys È. .nvd lrhs' 
 

Outer Loop / msg; Æmh  
 

The while i1 < N1 loop iterates through each element in L1. 

i1 < N1 úg§ while Æmh L1 ys tla tla uQ,dx. yryd mqkrdj¾;kh fõ' 
 

Inner Loop / wNHka;r Æmh  
 

For each element in L1, the inner while i2 < N2 loop iterates through each element in L2. 
L1 ys tla tla uQ,dx. i|yd" i2 < N2 úg§ while Æmh L2 ys tla tla uQ,dx. yryd mqkrdj¾;kh fõ' 

 
Checking for Common Elements / fmdÿ uQ,dx. i|yd mÍlaId lsÍu  

 
If L1[i1] is equal to L2[i2], it means a common element is found. In this case, 

L1[i1], L2[i2] g iudk kï" thska woyia jkafka fmdÿ uQ,dx.hla yuq ù we;s njhs' fï wjia:dfõ §, 
 

• count is incremented by 1. 

count, 1 lska jeä fõ' 
 

• The break statement exits the inner loop, as there's no need to check the remaining elements in L2 
for the current element of L1. 
L1 ys j;auka uQ,dx. i|yd L2 ys b;sß uQ,dx. mÍlaId lsÍug wjYH fkdjk neúka break 
m%ldYh  u.ska wNHka;r Æmfhka msgfjhs' 

 
Incrementing Indexes / o¾Yl jeä lsÍu  
 
• i2 is incremented to move to the next element in L2. 

i2, L2 ys ó<Õ uQ,dx. fj; hdug jeä lr we;' 
 

• After finishing the inner loop, i1 is incremented to check the next element in L1. 

wNHka;r Æmh wjika lsÍfuka miq" L1 ys ó<Õ uQ,øjHh mÍlaId lsÍug i1 jeä flf¾' 
 

Returning the Result / m%;sM,h wdmiq ,nd §u 
 

Once both loops are completed, the function returns the total count of common elements. 
Æm folu iïmQ¾K jQ miq" Y%s;h fmdÿ uQ,dx.j, iïmQ¾K .Kk ,nd fohs' 

 
Input Handling / wdodk yeisrùu  

 
• inL1 and inL2 are strings of space-separated numbers input by the user. 

inL1 iy inL2 hkq mßYS,lhd úiska space j,ska fjka l< ixLHd wdodkhls' 
 

• L1 and L2 are lists created by splitting these strings and converting each split element to an integer. 
L1 iy L2 hkq fuu strings fn§fuka iy tla tla fn§ï uQ,dx. mQ¾K ixLHdjlg mßj¾;kh 
lsÍfuka idok ,o ,ehsia;= fõ' 
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OR 

 
inL1 = input("Enter the elements in L1 : ") 
L1 = [int(x) for x in inL1.split()] 
inL2 = input("Enter the elements in L2 : ") 
L2 = [int(x) for x in inL2.split()] 
count = 0 
for i1 in L1: 
     for i2 in L2: 
         if i1 == i2: 
             count = count + 1 
print(count) 

 

 

Input Handling /  wdodk yeisrùu  
 

• inL1 and inL2 are strings of space-separated numbers input by the user. 

inL1 iy inL2 hkq mßYS,lhd úiska space j,ska fjka l< ixLHd wdodkhls' 
 

• L1 and L2 are lists created by splitting these strings and converting each split element to an integer. 

L1 iy L2 hkq fuu strings fn§fuka iy tla tla fn§ï uQ,dx. mQ¾K ixLHdjlg mßj¾;kh 
lsÍfuka idok ,o ,ehsia;= fõ' 

 

Initialization /  wdrïN lsÍu  
 

count is initialized to 0. It keeps track of the number of common elements found between L1 and L2. 

count = 0 f,i wdrïN lr we;' th L1 iy L2 w;r we;s fmdÿ uQ,dx. .Kk ksÍlaIKh lrhs' 
 

Nested Loops 
 

• The outer for loop iterates through each element in L1 (i1). 

msg; for Æmh L1 (i1). ys tla tla uQ,dx. yryd mqkrdj¾;kh fõ' 
 

• The inner for loop iterates through each element in L2 (i2). 

wNHka;rh for Æmh L2 (i2) ys tla tla uQ,dx. yryd mqkrdj¾;kh fõ' 
 

Checking for Common Elements / fmdÿ uQ,dx. i|yd mÍlaId lsÍu 
 

• Inside the inner loop, if i1 (from L1) is equal to i2 (from L2), it means a common element is found. 

wNHka;r Æmh we;=<;" i1 ̂  L1 ys& , i2 ̂  L2 ys&  g iudk kï" thska woyia jkafka fmdÿ uQ,dx.hla 
fidhd.;a njhs' 
 

• count is incremented by 1 each time a common element is found. 

fmdÿ uQ,dx.hla fidhd .kakd iEu wjia:djlu count 1 lska jeä flf¾' 
 
Printing the Result /  m%;sM,h uqøKh lsÍu  

 

After completing both loops, count is printed. This value represents the total number of common elements 

between L1 and L2. 

Æm folu iïmQ¾K lsÍfuka miq" count uqøKh lrkq ,efí' fuu w.h L1  iy L2 w;r fmdÿ uQ,dx. 
ixLHdj ksfhdackh lrhs' 
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9.(a) A virtual supermarket has registered suppliers to supply the customer orders placed online. The  

supermarket always fulfils its customer orders through these suppliers. One supplier is responsible 
only for the customers who live in the supplier’s area. A customer has only one supplier. Each 
supplier is characterized by a code (unique), address and contact numbers. A 
ud¾..;j bosßm;a jQ mdßfNda.sl wekjqï iemhSug w;;H iqmsß fjf<|ie,lg ,shdmÈxÑ 
iemhqïlrejka we;' iqmsß fjf<|ie, ieuúgu ;u mdßfNda.sl wekjqï imqrd,kafka fuu 
iemhqïlrejka yryd h' tla iemhqïlrejl= j.lsj hq;= jkafka ;u m%foaYfha isák mdßfNda.slhska 
.ek muKs' tla mdßfNda.slhl=g isákafka tla iemhqïlrejl= muKs' iEu iemhqïlrejl=gu fla;hla 
^wkkH&" ,smskhla iy ÿrl:k wxl we;' tla iemhqïlrejl=g ÿrl:k wxl lsysmhla ;sìh yel' 

 
supplier can have several contact numbers. Each customer is characterized by an email address 
(unique), name and location. A customer can confirm orders. Each order has only one supplier and 
one customer.An order is characterized by an order number (unique), description and a value. A 
supplier can supply more than one order. 
iEu mdßfNda.slhl=gu" b-,smskhla ^wkkH&" kula iy mÈxÑ ia:dkhla we;' mdßfNda.slhl=g" wekjqï  
;yjqre l< yel' iEu wekjqulgu tla iemhqïlrejl= muKla iy tla mdßfNda.slhl= muKla we;'  
wekjqula" wekjqï wxlhlska ^wkkH&" úia;rhlska yd jákdlulska iukaú; h' tla iemhqïlrejl=g  
tllg jvd jeä wekjqï .Kkla iemhsh yel' 

 

Note : Use only the terms from the list given below for your ER diagrams of parts (i) and (ii). 
ie'hq : my; (i) iy (ii) fldgia i|yd N+;d¾: iïnkaO;d (ER) igyka we|SfïÈ ,ehsia;fõ È we;s  
        mo muKla Ndú; lrkak' (tu mo NdId folskau ,shd oelaùu wkjYH h') 

 

,ehsia;=j: { ,smskh (address), tacka; (agent), fla;h (code), ;yjqre lrhs (confirms), ÿrl:k_wxlh 
eee (contactNo), mdßfNda.slhd (customer), úia;rh (description), b-,smskh (email),  
   l=,shg_.kshse(hires), mÈxÑ ia:dkh (location), ku (name), wekjqu (order),  
   wekjqï_wxlh (orderNo),eiemhqïlre (supplier), imhhs (supplies), jákdlu (value) } 

 
(i) Draw the Entity Relationship (ER) diagram for the above description. 

by; úia;rh i|yd N+;d¾: iïnkaO;d (ER) igykla w¢kak' 
 
Let’s go through the given question paragraph by paragraph.  
§ we;s fþoh mshjfrka mshjr wOHkh lruq' 
 
A virtual supermarket has registered suppliers to supply the customer orders placed online. The 
supermarket always fulfils its customer orders through these suppliers. One supplier is responsible only 
for the customers who live in the supplier’s area. A customer has only one supplier. Each supplier is 
characterized by a code (unique), address and contact numbers. A supplier can have several contact 
numbers.  
ud¾..;j bosßm;a jQ mdßfNda.sl wekjqï iemhSug w;;H iqmsß fjf<|ie,lg ,shdmÈxÑ 
iemhqïlrejka we;' iqmsß fjf<|ie, ieuúgu ;u mdßfNda.sl wekjqï imqrd,kafka fuu 
iemhqïlrejka yryd h' tla iemhqïlrejl= j.lsj hq;= jkafka ;u m%foaYfha isák mdßfNda.slhska 
.ek muKs' tla mdßfNda.slhl=g isákafka tla iemhqïlrejl= muKs' iEu iemhqïlrejl=gu fla;hla 
^wkkH&" ,smskhla iy ÿrl:k wxl we;' tla iemhqïlrejl=g ÿrl:k wxl lsysmhla ;sìh yel' 
 
- This paragraph hints that there are two entities: "Supplier" and "Customer". 

fuu fþoh uÕska N=;d¾: folla we;s njg bÕs lrhs( "Supplier / iemhqïlre" iy "Customer / 
mdßfNda.slhd"' 

 
- Supplier-Customer relationship is a one-to-many relationship, because one supplier can serve many 

customers, but each customer is served by only one supplier. 
iemhqïlre-mdßfNda.sl iïnkaO;djh hkq tAl-nyq in|;djls" ukao tla iemhqïlrefjl=g fndfyda 
.kqfokqlrejkag fiajh l< yels kuq;a iEu mdßfNda.slfhl=gu tla iemhqïlrefjl= muKla fiajh 
lrhs' 

 
- Attributes of "Supplier" entity are code (primary key), address and contactNo (multi-valued attribute). 

"Supplier" N=;d¾:fha Wm,laIKh jkafka code ̂ m%d:ñl h;=r&" address iy contactNo ̂ nyq jákdlï 
iys; Wm,laIKh& fõ' 
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Each customer is characterized by an email address (unique), name and location.  
iEu mdßfNda.slhl=gu" b-,smskhla ^wkkH&" kula iy mÈxÑ ia:dkhla we;' 
 
This describes the attributes of "Customer" entity; which are email (primary key), name and location. 
fuh "Customer" N=;d¾:fha .=Kdx. úia;r lrhs" email ^m%d:ñl h;=r&" name iy location fõ' 
 
A customer can confirm orders. Each order has only one supplier and one customer. 
mdßfNda.slhl=g" wekjqï ;yjqre l< yel' iEu wekjqulgu tla iemhqïlrejl= muKla iy tla  
mdßfNda.slhl= muKla we;' 
 
- Another entity called "Order" is introduced.  

"Order / weKjqu" kñka ;j;a N=;d¾:hla y÷kajd fokq ,efí' 
 
- Each customer can place multiple orders, but an order is placed by only one customer. Therefore, the 

cardinality of Customer-Order relationship is one-to-many. 
iEu mdßfNda.slfhl=gu nyqúO weKjqï l< yels kuq;a weKjqula ,nd fokafka tla mdßfNda.slfhl=g 
muKs' tneúka" mdßfNda.sl-weKjqï iïnkaO;djfha .Kksh;dj tAl-nyq fõ' 

 
- Customer-Order relationship and Supplier-Customer relationship ensure that every Order has one 

specific Customer who places it and one specific Supplier who fulfills it.  
mdßfNda.sl-weKjqï iïnkaOh iy iemhqïlre-mdßfNda.sl in|;djh iEu weKjqulgu tla ksYaÑ; 
mdßfNda.slfhl= isák nj iy;sl lrhs'  

 
An order is characterized by an order number (unique), description and a value. A supplier can 
supply more than one order. 
wekjqula" wekjqï wxlhlska ^wkkH&" úia;rhlska yd jákdlulska iukaú; h' tla iemhqïlrejl=g tllg  
jvd jeä wekjqï .Kkla iemhsh yel' 
 
Attributes of "Order" entity are orderNo (primary key), description and value. And it has given that a 
supplier can supply more than one order. 
"Order" N=;d¾:fha .=Kdx. jkafka orderNo ^m%d:ñl h;=r&" description iy value hs' iemhqïlrefjl=g 
weKjqï tllg jvd iemhsh yels nj th ,nd § we;' 
 
By combining all the details provided in the paragraph, the ER diagram can be drawn as follows. 
fþofha olajd we;s ish¨u úia;r tAldnoaO lsÍfuka" ER rEm igyk my; mßÈ we¢h yelsh' 
 
Answer 1 / ms<s;=r 1 
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Answer 2 / ms<s;=r 2 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The ternary relationship between Supplier, Customer and Order is not necessary, as that connection can 

be made through Customer-Order and Supplier-Customer relationships.  
iemhqïlre" mdßfNda.slhd iy weKjqu w;r ;%s;aj iïnkaO;djh wjYH fkdfõ' ukao" mdßfNda.sl-
weKjqu iy iemhqïlre-mdßfNda.sl in|;d yryd tu iïnkaO;djh we;s l< yelsh' 

 

 

(ii) Sometimes suppliers hire agents to support the order supplies. However, the supermarket identifies  
the agents only through registered supplier codes. An agent is characterized by a name and a contact 
number. Each agent is working only for one supplier and a supplier is also getting only one agent’s 
service.Add these details: to the ER diagram you drew for part (i). 
wekjqu iemhSu i|yd iemhqïlrefjda we;eïúg tacka;jre l=,shg .ks;s' tfia jqj;a iqmsß fjf<|ie, 
tacka;jre y÷kd.kafka ,shdmÈxÑ iemhqïlrejkaf.a fla; yryd h' tacka;jrhl=g kula iy ÿrl:k 
wxlhla we;' tla tacka;jrfhla tla iemhqïlrejl=g muKla fiajh lrk w;r" tla iemhqïlrejl= 
tla tacka;jrhl=f.a fiajh muKla ,nd.kshs'fuu úia;r by; (i) ys w¢k ,o ER igykg tl;= 
lrkak' 

 
So, "Agent" is a weak entity because it is dependent on the Supplier for its identification (since the 

supermarket recognizes the agent based on the registered supplier codes). Its’ attributes are name and 

contactNo.  

tneúka" "Agent / ksfhdað;hd" hkq ÿ¾j, N=;d¾:hls" ukao th th y÷kd .ekSu i|yd iemhqïlre 
u; r|d mj;S ^iqmsß fj<|ie, ,shdmÈxÑ iemhqïlrejkaf.a fla; u; mokïj ksfhdað;hd y÷kd 
.kakd neúka&' tys .=Kdx. jkafka name iy contactNo hs' 
 

As "Agent" is a weak entity, there is a total participation between Agent and Supplier.  

"Agent / ksfhdað;hd" ÿ¾j, N=;d¾:hla neúka" ksfhdað;hd iy iemhqïlre w;r mQ¾K iyNd.S;ajhla 
we;' 
 

Each Agent works for only one Supplier, and each Supplier has only one Agent. Therefore, there is a one-

to-one relationship between Supplier and Agent. 
iEu ksfhdað;fhl=u tla iemhqïlrefjl= i|yd muKla l%shd lrk w;r iEu iemhqïlrefjl=gu 
we;af;a tla ksfhdað;fhl= muKs' tneúka" iemhqïlre iy ksfhdað;hd w;r tAl-tAl iïnkaOhla mj;S' 
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Updated ER diagram answer 1 / hdj;ald,Sk ER rEm igyk ms<s;=r 1 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Updated ER diagram answer 2 / hdj;ald,Sk ER rEm igyk ms<s;=r 2 
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Contracts 

CNo ACode AName AMobile Client 

C-112 EP003 Anura 0714545866 Srimal 

C-103 EP006 Navod 0774511320 Abish 

C-116 EP003 Anura 0714545866 Nehara 

C-224 EP015 Virah 0763538147 Sirimal 

 

 
(b) A building construction company signs contracts with its clients. Each contract is handled by an 

agent of the company. 
f.dvke.s,s bÈlsßu iud.ula ;u fiajdfmalaIlhka (clients) iu. fldka;%d;a;= ^.súiqï& w;aika lrhs' 
tla tla fldka;d;a;=j iud.fï tacka;jrhl= úiska yiqrejkq ,efí' 
 
The Contracts table contains the details of the contracts. It has contract number, agent’s code, name 
and mobile phone number represented with CNo, ACode, AName and AMobile attributes 
respectively. The client’s name is represented with Client. Primary key of the Contracts table is CNo. 
Contracts j.=fjys fldka;%d;a;= ms<sn| úia;r wvx.= fõ' fldka;%d;a;= wxlh" tacka;jrhdf.a fla;h" 
ku iy cx.u ÿrl:k wxlh ms<sfj<ska CNo, ACode, AName iy AMobile Wm,elsj, oelafõ' 
fiajdfmalaIlhdf.a ku Clients u.ska oelafõ' Contracts j.=fõ m%d:ñl h;=r CNo fõ' 
 

 
 
 
 
 
 
 
 
 
 
 

(i) Write an SQL statement to change in the Contracts table, the mobile number of the agent whose  
agent code is EP003 to 0772222222. 
Contracts j.=fõ EP003 tacka; fla;h iys; tacka;jrhdf.a ÿrl:k wxlh 0772222222 f,i fjkia 
lsÍug SQL m%ldYhla ,shkak' 

 

To update the mobile number of the agent with the code EP003 in the Contracts table, the SQL query 
would look like this: 
.súiqï j.=fõ EP003 fla;h iuÕ ksfhdað;hdf.a cx.u ÿrl:k wxlh hdj;ald,Sk lsÍug" SQL 
úuiqu fï wdldrfhka fmfkkq we;( 
 

UPDATE Contracts SET AMobile = '0772222222' WHERE ACode = 'EP003'; 
 

This query updates the AMobile field to 0772222222 where the ACode is equal to 'EP003'. 
fuu úuiqu AMobile lafIa;%h 0772222222 fj; hdj;ald,Sk lrhs" tys§ ACode 'EP003' g iudk fõ' 

 
(ii) In which normal form does the Contracts table exist? 

by; Contracts j.=j l=uk m%u;lrKfhys mj;S o=? 
 

The table is in First Normal Form (1NF) because it has atomic values, and there are no repeating groups. 
The primary key of the table is CNo (contract number). 
j.=j mrudKql w.hka we;s ksid;a" mqkrdj¾;k lKavdhï fkdue;s ksid;a m<uq m%;ulrK wdldrfhka 
(1NF) we;' j.=fõ m%d:ñl h;=r CNo (contract number) fõ' 
 

There are no partial dependencies because all non-key attributes (like AName, AMobile, Client) depend 
on the entire primary key (CNo) and not on a part of the key. Although the agent’s details could be moved 
to a separate table to avoid redundancy, there is no violation of 2NF since no non-key attribute depends 
only on a part of the key. 
ish¨u m%Odk fkdjk .=Kdx. ^AName, AMobile, Client jeks& h;=fra fldgila u; fkdj iïmQ¾K 
m%d:ñl h;=r (CNo) u; r|d mj;sk ksid w¾O mrdh;a;;d fkdue;' w;sßla; ùu j<lajd .ekSu i|yd 
ksfhdað;hdf.a úia;r fjku j.=jlg f.k hd yels jqjo" 2NF W,a,x>khla fkdue;" ukao h;=r 
fkdjk .=Kdx.hla h;=fra fldgila u; muKla r|d mj;S' 
 

So, the table is indeed in 2NF but not in 3NF, as some attributes (like agent details) depend on another 
non-primary attribute (ACode). 
tneúka" j.=j we;a; jYfhkau 2NF ys we;s kuq;a 3NF ys fkdfõ" iuyr .=Kdx. ^ksfhdað; úia;r 
jeks& fjk;a m%d:ñl fkdjk .=Kdx.hla (ACode) u; r|d mj;S' 
 

So, the answer is 2NF. 
tneúka" ms<s;=r 2NF fõ' 
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(iii) Convert the Contracts table into next normal form. (It is not necessary to write the data in derived  

relations in the next normal form.) 

Contracts j.=j B<Õ m%u;lrKhg yrjkak' ^B<Õ m%u;lrKfha§ jHq;amkak jk j.=j, o;a; ,sùu 
wkjYH fõ'& 

 
To move the Contracts table into the next normal form, Third Normal Form (3NF), we need to remove 

any transitive dependencies. A transitive dependency occurs when a non-key attribute depends on another 

non-key attribute rather than directly on the primary key. 

Contracts j.=j ó<Õ idudkH fmdaruh" ;=kajk idudkH fmdaruh (3NF) fj; f.k hdug" wmg lsishï 
ixl%dka;s mrdh;a;;d bj;a lsÍug wjYH fõ' ixl%dka;s mrdh;a;;djhla we;s jkafka m%d:ñl h;=r u; 
fl,skau fkdj h;=re fkdjk .=Kdx.hla fjk;a h;=r fkdjk .=Kdx.hla u; r|d mj;sk úgh' 
 

In the current table, the attributes AName and AMobile depend on ACode (agent code), not directly on 

the primary key CNo. Therefore, we need to separate the agent details from the Contracts table to eliminate 

the transitive dependency. 

j;auka j.=fõ" AName iy AMobile hk .=Kdx. r|d mj;skafka m%d:ñl h;=r CNo u; fkdj" ACode 
^ksfhdað; fla;h& u; h' tneúka" ixl%dka;s hemSu bj;a lsÍu i|yd wmg ksfhdað; úia;r fldka;%d;a 
j.=fjka fjka lsÍug wjYH fõ' 
 

Steps to convert to 3NF / 3NF fj; mßj¾;kh lsÍug mshjr( 
 

1. Create a separate Agents table / fjku ksfhdað; j.=jla idokak 
 

Move agent details (AName and AMobile) to a separate table, where ACode will be the primary key. 

ksfhdað; úia;r ^AName iy AMobile& fjku j.=jlg f.k hkak" tys§ ACode m%d:ñl h;=r 
jkq we;' 
 

Agent (ACode, AName, AMobile) 

 

This table holds the unique information about each agent, eliminating the transitive dependency. 
ixl%dka;s hemSu bj;a lrñka tla tla ksfhdað;hd ms<sn| wkkH f;dr;=re fuu j.=fõ we;' 

 

2. Keep the Contracts table / .súiqï j.=j ;nd .kak 
 

The Contracts table will now store only the contract-related information, along with a foreign key 

reference to the Agents table. 

Contracts j.=fõ oeka .nvd lrkq ,nkafka ksfhdað; j.=j i|yd wd.ka;=l m%Odk fhduqjla iuÕ 
.súiqug wod< f;dr;=re muKs' 
 

Contract (CNo, Client, ACode) 
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10.(a)  

 

(i) Explain one (1) way in which the bar code technology can be beneficial to a library management 
system. 

;Sre fla; ;dlaIKh" mqia;ld, l<ukdldr moaO;shlg m%fhdackj;a úh yels wdldrhla myokak' 
 

Barcode technology offers several benefits to library management systems, enhancing efficiency and 
accuracy in various operations. Here are some key advantages: 
;Sre fla; ;dlaIKh mqia;ld, l<ukdlrK moaO;s i|yd m%;s,dN lsysmhla ,nd fohs" úúO fufyhqï 
j,§ ld¾hlaIu;dj iy ksrjoH;djh jeä ÈhqKq lrhs' fukak m%oddk jdis lsysmhla( 
 

• Improved Inventory Management 
jeäÈhqKq l< bkafjkagß l<ukdlrKh 

 
Barcodes facilitate accurate tracking and management of library materials. By scanning barcodes on 
books and other items, libraries can quickly update their inventory, ensuring that records reflect the 
actual holdings. This reduces the risk of misplaced or lost items and allows for efficient stock 
verification processes 
;Sre fla; ;dlaIKh mqia;ld, øjH ksjerÈj ¨yqne£ug iy l<ukdlrKhg myiqlï imhhs' 
fmd;a iy wfkl=;a whs;uj, ;Sre fla; mßf,dalkh lsÍfuka" mqia;ld,j,g Tjqkaf.a bkafjkagß 
blaukska hdj;ald,Sk l< yels w;r" jd¾;dj, i;H j;alï ms<sìUq jk nj iy;sl lrhs' fuh 
wia:dk.; jQ fyda ke;sjQ whs;uj, wjodku wvq lrk w;r ld¾hlaIu fldgia i;Hdmk l%shdj,Ska 
i|yd bv i,ihs 

 

• Enhanced Circulation Processes 
jeäÈhqKq l< ixirK l%shdj,Ska 

 
The use of barcodes streamlines the circulation process, making check-outs and returns faster and 
more accurate. Library staff can scan a user's library card and the items being borrowed in a single 
motion, significantly reducing wait times for patrons and minimizing manual data entry errors. 
;Sre fla; Ndú;h ixirK l%shdj,sh úêu;a lrhs" msgùï iy wdmiq meñKsï fõ.j;a yd jvd;a 
ksjerÈ lrhs' mqia;ld, ld¾h uKav,hg mßYS,lfhl=f.a mqia;ld, ldâm; iy Khg .kakd 
whs;u ;ks p,s;hlska mßf,dalkh l< yelsh" wkq.%dylhska i|yd /£ isàfï ld,h ie,lsh hq;= 
f,i wvq lsÍu iy w;ska o;a; we;=<;a lsÍfï fodaI wju lsÍu' 

 

• Cost-Effectiveness 
msßjeh-M,odhS;djh 

 
Implementing a barcode system is relatively inexpensive compared to other automation technologies. 
The costs associated with printing barcode labels and acquiring scanners are low, making it an 
accessible solution for libraries of all sizes. This cost-effectiveness helps libraries allocate resources 
to other areas of service improvement. 
;Sre fla; ;dlaIK moaO;shla l%shd;aul lsÍu wfkl=;a iajhxlaÍh ;dlaIKhka iuÕ ii|k úg 
idfmalaIj ,dNodhS fõ' ;Sre fla; f,an,a uqøKh lsÍu iy ialEk¾ ,nd .ekSu iïnkaO msßjeh 
wvq neúka th ish¨ m%udKfha mqia;ld, i|yd m%fõY úh yels úi÷ula njg m;a lrhs' fuu 
msßjeh-M,odhS;djh mqia;ld,j,g fiajd jeäÈhqKq lsÍfï wfkl=;a lafIa;% i|yd iïm;a fjka 
lsÍug WmldÍ fõ' 

 

• Data Accuracy and Real-Time Updates 
o;a; ksrjoH;djh iy ;;H ld,Sk hdj;ald,Sk lsÍï 

 
Barcode technology enhances data accuracy by eliminating manual entry, which is prone to errors. 
Each scan updates the library's database in real time, providing staff with immediate access to current 
information regarding inventory levels and user transactions. This capability allows for better 
decision-making and resource management. 
;Sre fla; ;dlaIKh  fodaIj,g ,lajk w;ska we;=<;a lsÍï bj;a lsÍfuka o;a; ksrjoH;dj jeä 
ÈhqKq lrhs' iEu ialEka lsÍulau mqia;ld,fha o;a; .nvdj ;;H ld,Skj hdj;ald,Sk lrhs" 
bkafjkagß uÜgï iy mßYS,l .kqfokq iïnkaOfhka j;auka f;dr;=re fj; ld¾h uKav,hg 
laIKsl m%fõYh imhhs' fuu yelshdj jvd fyd| ;SrK .ekSug iy iïm;a l<ukdlrKhg bv 
i,ihs' 
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• User Experience Improvement / mßYS,l w;aoelSï jeäÈhqKq lsÍu 
 

By speeding up transactions and reducing errors, barcode systems improve the overall user experience 
in libraries. Patrons benefit from quicker service and more reliable access to materials, which can lead 
to increased satisfaction and usage of library resources. 
.kqfokq fõ.j;a lsÍfuka iy fodaI wvq lsÍfuka" ;Sre fla; moaO;s mqia;ld,j, iuia; mßYS,l 
w;aoelSu jeä ÈhqKq lrhs' wkq.%dylhskag blauka fiajdjla iy øjH i|yd jvd;a úYajdiodhl 
m%fõYfhka m%;s,dN ,efí" tuÕska mqia;ld, iïm;a jeä ;Dma;shg iy Ndú;hg fya;= úh yel' 

 
In summary, barcode technology significantly enhances library management systems by improving 
inventory accuracy, streamlining circulation processes, reducing costs, ensuring data accuracy, and 
enhancing user experiences. 
idrdxYhla f,i" ;Sre fla; ;dlaIKh bkafjkagß ksrjoH;djh jeäÈhqKq lsÍu" ixirK l%shdj,Ska 
úêu;a lsÍu" msßjeh wvq lsÍu" o;a; ksrjoH;djh iy;sl lsÍu iy mßYS,l w;aoelSï jeäÈhqKq 
lsÍu u.ska mqia;ld, l<ukdlrK moaO;s ie,lsh hq;= f,i jeä ÈhqKq lrhs' 

 

(ii) Most modern computers have multiple processors in them. Explain one (1) way in which the multiple  
processors in such computers can be beneficial. 
kQ;k mß.Kl fndfyduhla mdfya" ilik (processor) lsysmhlska iukaú; h' tjeks mß.Klj, 
tllg jvd jeä .Kkla we;s ilik m%fhdackj;a jk wdldrhla úia;r lrkak' 

 
Multiple processors, or multicore processors, in modern computers provide several significant benefits 
that enhance overall system performance and efficiency.  
kùk mß.Klj, nyq ilik fyda nyq-yr ilik iuia; moaO;sfha l%shdldÍ;ajh iy ld¾hlaIu;dj 
jeä lrk ie,lsh hq;= m%;s,dN lsysmhla imhhs'  
 

• Increased Performance / ld¾h idOkh jeä lsÍu 
 

Multicore processors allow for parallel processing, meaning multiple tasks can be executed 
simultaneously. This is particularly beneficial for applications designed to take advantage of multiple 
cores, resulting in faster processing times and improved performance for tasks such as video editing, 
3D rendering, and complex calculations. 
nyqld¾h ilik iudka;r ieliqï i|yd bv i,ihs" tkï nyqúO ld¾hhka tljr l%shd;aul l< 
yelsh' ùäfhda ixialrKh" ;%sudK úoeyqïlrKh iy ixlS¾K .Kkh lsÍï jeks ld¾hhka i|yd 
fõ.j;a ieliqï ld,h iy jeä ÈhqKq l< ld¾h idOkh m%;sM,hla f,i nyq yrj, m%fhdack 
.ekSug ks¾udKh lr we;s fhÿï i|yd fuh úfYaIfhka m%fhdackj;a fõ' 

 

• Enhanced Multitasking / jeä ÈhqKq l< nyq ld¾h 
 

With multiple cores, a computer can handle several applications at once without significant 
performance degradation. Each application can run on a separate core, allowing for smoother 
multitasking experiences. This is especially useful in environments where users frequently switch 
between applications or run multiple programs simultaneously. 
nyq yrh iys;j" mß.Klhlg ie,lsh hq;= ld¾h idOk msßySula fkdue;sj tljr fhÿï lsysmhla 
yeisrúh yel' iEu fhÿulgu fjku yrhla u; Odjkh l< yels w;r" iqug nyq ld¾h 
w;aoelSï i|yd bv ,nd foa' mßYS,lhka ks;r fhÿï w;r udre jk fyda tljr jevigyka 
lsysmhla l%shd;aul lrk mßirhl fuh úfYaIfhka m%fhdackj;a fõ' 
 

• Energy Efficiency / n,Yla;s ld¾hlaIu;dj 
 

Multicore processors can be more energy-efficient than single-core processors. They can perform the 
same amount of work with less power by distributing tasks across cores, allowing each core to operate 
at a lower frequency and voltage. This results in reduced power consumption and heat generation, 
which is advantageous for battery-operated devices and overall system longevity. 
nyq-yr ilik, tal-yr ilik j,g jvd n,Yla;s ld¾hlaIu úh yel' tla tla yrh wvq 
ixLHd;hlska iy fjda,aàh;djhlska l%shd lsÍug bv i,iñka yrh yryd ld¾hhka fnod yeÍfuka 
Tjqkag wvq n,hlska tlu ld¾hh m%udKhla l< yelsh' fuu.ska n,Yla;s mßfNdackh wvqùu iy 
;dm W;amdokh wvq jk w;r th negßfhka l%shd;aul jk Wmdx. iy iuia; moaO;sfha §¾> 
wdhqI i|yd jdisodhl fõ' 
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• Improved Reliability / jeä ÈhqKq l< úYajikSh;ajh 

 

Having multiple cores can enhance system reliability. If one core fails, the remaining cores can 
continue to function, reducing the likelihood of system crashes. This redundancy is particularly 
valuable in critical applications where uptime is essential. 
nyq yrhla ;sîu moaO;sfha úYajikSh;ajh jeä ÈhqKq l< yelsh' tla yrhla wiu;a jqjfyd;a" 
b;sß yrh È.gu l%shd l< yels w;r" moaO;sh ì| jeàfï iïNdú;dj wvq lrhs' w;sld, 
w;HjYH jk ;SrKd;aul fhÿï j,§ fuu w;sßla;h úfYaIfhka jákd fõ' 

 

• Better Resource Utilization / jvd fyd| iïm;a Ndú;h 
 

Multicore processors utilize shared components more effectively, such as internal buses and caches, 
leading to better overall hardware performance. This efficient use of resources allows for higher 
throughput and improved application performance compared to traditional single-processor systems. 
Multicore fm%dfiir jvd fyd| iuia; oDVdx. ld¾h idOkhlg ;=vq fok wNHka;r nia iy 
yeô,s jeks yjq,a ixrpl jvd;a M,odhS f,i Ndú;d lrhs' fuu ld¾hlaIu iïm;a Ndú;h 
iïm%odhsl ;ks-fm%dfiir moaO;s yd ii|k úg by< m%;sodkhla iy jeäÈhqKq l< fhÿï ld¾h 
idOkhla i|yd bv i,ihs' 

 

In summary, the integration of multiple processors in modern computers enhances performance, 
multitasking capabilities, energy efficiency, reliability, and resource utilization, making them well-suited 
for a wide range of applications. 
idrdxYhla f,i" kùk mß.Klj, nyq fm%dfiir tAldnoaO lsÍu ld¾h idOkh" nyqld¾h yelshdjka" 
n,Yla;s ld¾hlaIu;dj" úYajikSh;ajh iy iïm;a Ndú;h jeä ÈhqKq lrhs" tAjd mq¿,a mrdihl 
fhÿï i|yd fyd¢ka .e,fma' 

 
 

(iii) Explain what is meant by volatile memory and write down one (1) example for such selecting from 
the  

list below. 
kYH (volatile) u;lh hkafkka l=ula woyia fõoehs myod tjekaklg WodyrK tlla (1) my; 
,ehsia;=fjka f;dard ,shkak' 

 

List: { Dynamic RAM (DRAM), Hard disk, L1 cache, Registers } 
,ehsia;=j:  { .;sl iiïNdù m%fõY u;lh (DRAM), oDV äialh, L1 ksys; u;lh, frðia;r } 

 
Volatile and non-volatile memory are two fundamental types of computer memory that differ primarily in 
their data retention capabilities. 
kYH iy kYH fkdjk u;lh uQ,sl jYfhka tAjdfha o;a; r|jd .ekSfï yelshdfjka fjkia jk uQ,sl 
mß.Kl u;l j¾. folls' 
 
• Volatile Memory / kYH u;lh 

 

Volatile memory is a type of computer memory that requires a continuous power supply to maintain 
the stored information. When the power is turned off, all data stored in volatile memory is lost. This 
memory is typically used for tasks that require fast access to data, such as running applications and 
processing active tasks. 
kYH u;lh hkq .nvd lr we;s f;dr;=re mj;ajd .ekSu i|yd wLKav n, iemhqula wjYH jk 
mß.Kl u;l j¾.hls' úÿ,sh úikaê l< úg"kYH u;lfha .nvd lr we;s ish¨u o;a; ke;s 
ù hhs' fuu u;lh idudkHfhka Ndú; jkafka fhÿï Odjkh lsÍu iy il%sh ld¾hhka ieliSu 
jeks o;a; fj; fõ.j;a m%fõYhla wjYH jk ld¾hhka i|yd h' 
 
Examples / WodyrK 
 

• Dynamic RAM (DRAM) : A common type of volatile memory used in computers and devices 
for temporary data storage. 
.;sl iiïndú m%fõY u;lh (DRAM) ( ;djld,sl o;a; .nvd lsÍu i|yd mß.Kl iy 
Wmdx.j, Ndú;d jk fmdÿ kYH u;l j¾.hls' 

 
• L1 Cache : A small amount of very fast memory located inside the CPU, used to store frequently 

accessed data and instructions for quick retrieval. 
L1 ksys; u;lh ( CPU ;=< msysgd we;s b;d fõ.j;a u;lfha l=vd m%udKhla" ks;r m%fõY 
jk o;a; iy blauka ,nd .ekSu i|yd Wmfoia .nvd lsÍug Ndú;d lrhs' 
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• Registers : Small storage locations within the CPU that hold data temporarily during processing. 

frðia;r( ieliqï w;r;=r o;a; ;djld,slj r|jd ;nd .kakd CPU ;=< l=vd .nvd ia:dk' 
 

• Non-Volatile Memory / kYH fkdjk u;lh 
 

Non-volatile memory, in contrast, retains stored data even when the power is turned off. This type of 
memory is essential for long-term data storage, as it allows information to persist across power cycles. 
Non-volatile memory is generally slower than volatile memory but is crucial for storing operating 
systems, applications, and user data. 
kYH fkdjk u;lh" Bg fjkiaj" n,h wl%sh jQ úg mjd .nvd l< o;a; r|jd ;nd .kS' È.= 
ld,Sk o;a; .nvd lsÍu i|yd fuu j¾.fha u;lh w;HjYH fõ" ukao th f;dr;=re n, pl% 
yryd mej;Sug bv i,ihs' kYH fkdjk u;lh idudkHfhka kYH u;lhg jvd ukao.dó jk 
kuq;a fufyhqï moaO;s" fhÿï iy mßYS,l o;a; .nvd lsÍu i|yd b;d jeo.;a fõ' 
 
Examples / WodyrK  

 

• Hard Disk : A non-volatile storage device used for long-term data storage, retaining information 

even when the computer is powered down. 
oDV ;eáh ( È.=ld,Sk o;a; .nvd lsÍu i|yd Ndú;d lrk kYH fkdjk .nvd Wmdx.hla" 
mß.Klh n, rys; jQ úg mjd f;dr;=re r|jd ;nd .kS' 

 

In summary, volatile memory is fast and temporary, suitable for active data processing, while non-volatile 

memory provides permanent storage for data that must be retained even when the device is off. 
idrdxYhla f,i" kYH u;lh fõ.j;a iy ;djld,sl fõ" il%Sh o;a; ieliSu i|yd iqÿiq fõ" kYH 
fkdjk u;lh Wmdx.h l%shd úrys; jQ úg mjd r|jd .; hq;= o;a; i|yd iaÓr .nvdjla imhhs' 

 
(b)(i) A student asks you how all applications started by him execute simultaneously although he has a  

single-processor computer. Write down your explanation. 

;udg ;ks ilikhla (single processor) iys; mß.Klhla ;snqko" ;ud úiska tys wrUk ish¨ uefhÿï 
tljr l%shd;aul jkafka flfiaoehs YsIHfhla Tfnka úuihs' Tfí meyeÈ,s lsÍu ,shd olajkak' 

 
When a student runs multiple applications on a single-processor computer, it may seem like they are 

executing simultaneously. However, the computer can only execute one instruction at a time due to its 

single processor. The illusion of simultaneous execution is achieved through a process called context 

switching. 
YsIHfhl= ;ks ilikhla iys; mß.Klhl fhÿï lsysmhla Odjkh lrk úg" tAjd tljr l%shd;aul 
jk njla fmfkkakg mq¿jk' flfia fj;;a" mß.Klhg tys ;ks ilikh ksid tl jrlg l%shd;aul 
l< yelafla tla Wmfoia muKs' ikao¾Nh udre lsÍu kï l%shdj,shla yryd tljr l%shd;aul lsÍfï 
ñ;Hdj idlaId;a lr.kq ,efí' 
 

How Applications Execute Simultaneously 
fhÿï tljr l%shd;aul jk wdldrh 

 

• Multiprogramming 
nyq jevigykalrKh 
 

Multiprogramming is the ability of an operating system to execute multiple programs concurrently. 

The operating system loads several programs into memory and switches between them, ensuring that 

the CPU is always busy processing some task. This technique increases the efficiency of resource use, 

as the CPU doesn't sit idle while one program waits for I/O operations to complete. 
nyq jevigykalrKh hkq fufyhqï moaO;shlg tljr jevigyka lsysmhla l%shd;aul lsÍug we;s 
yelshdjhs' fufyhqï moaO;sh jevigyka lsysmhla u;lhg mgjd tAjd w;r udre jk w;r" CPU 
iEu úgu hï ld¾hhla ieliSfï ld¾h nyq, nj iy;sl lrhs' tla jevigykla ^I$O& fufyhqï 
iïmQ¾K jk f;la n,d isák úg CPU ksIal%Shj fkdisàu ksid fuu ;dlaIKh iïm;a Ndú;fha 
ld¾hlaIu;dj jeä lrhs' 
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• Timesharing 

ld, úNdckh 
 

Time-sharing extends the concept of multiprogramming by allowing multiple users to interact with 
the computer simultaneously. The operating system divides CPU time into small intervals (time slices) 
and rapidly switches between tasks, giving the illusion that each user has their own dedicated machine. 
This is particularly useful in environments where multiple users need to run programs concurrently 
on the same system. 
ld,h-úNdckh nyq l%uf,aLk ixl,amh È.= lrhs" nyq mßYS,lhskag tljr mß.Klh iuÕ 
wka;¾ l%shd lsÍug bv i,ihs' fufyhqï moaO;sh CPU ld,h l=vd ld, mr;rhka ^ld, fldgia& 
j,g fnod ld¾hhka w;r fõ.fhka udre jk w;r" iEu mßYS,lfhl=gu ;ukaf.au lemjQ 
hka;%hla we;s njg ñ;Hdj ,nd fohs' mßYS,lhka lsysm fofkl=g tlu moaO;shl tljr 
jevigyka l%shd;aul lsÍug wjYH mßirhkays§ fuh úfYaIfhka m%fhdackj;a fõ' 
 

• Context Switching  
ikao¾Nh iaúph  
 

The operating system (OS) rapidly switches between different applications, saving the state of the 
currently running application and loading the state of the next one. This switching occurs so quickly 
that it appears to the user that all applications are running at the same time. 
fufyhqï moaO;sh (OS) úúO fhÿï w;r fõ.fhka udre jk w;r" oekg l%shd;aul jk fhÿfï 
;;a;a jh iq/lSu iy B<Õ tflys ;;a;ajh mQrKh lrhs' fuu udreùu b;d blaukska isÿ jk 
w;r" ish¨u fhÿï tljr l%shd;aul jk nj mßYS,lhdg fmfka' 

 

• Scheduling  
Wmf,aLk.; lsÍu  
 

The OS uses scheduling algorithms to determine which application to run at any given moment. This 
involves allocating CPU time to each application based on priority and resource needs. 
´kEu fudfyd;l Odjkh l< hq;= fhÿu ;SrKh lsÍug OS kshulr lsÍfï we,af.dß;u Ndú;d 
lrhs' m%uqL;d iy iïm;a wjYH;d u; mokïj tla tla fhÿu i|yd CPU úNdckh lsrsu fuhg 
we;=<;a fõ' 

 
In summary, while a single-processor computer can only execute one task at a time, context switching, 
multiprogramming, and time-sharing techniques enable it to manage multiple applications effectively, 
creating the illusion of simultaneous execution. 
idrdxYhla f,i" ;ks ilikhla iys; mß.Klhlg tljr tla ld¾hhla muKla l%shd;aul l< yels 
w;r" ikao¾Nh iaúph " nyq l%uf,aLkh iy ld,h úNdckh lsrsfï Ys,amSh l%u uÕska nyq fhÿï 
M,odhs f,i l<ukdlrKh lsÍug yels jk w;r" tljr l%shd;aul lsÍfï ñ;Hdj ks¾udKh lrhs' 
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(ii) Programs whose sizes are even larger than the size of the available physical memory of a computer  

could be executed on it. How can that be possible? 
mß.Klhl Ndú;hg .;yels fN!;sl u;lfha (physical memory) úYd,;ajhg jvd jeä 
úYd,;ajfhka hq;a l%uf,aL jqjo tu mß.Klfha Odjkh l< yel' tfia yels jkafka flfia o? 

 
Programs larger than the available physical memory of a computer can still be executed due to the 
implementation of virtual memory. This technique allows the operating system to use both physical 
memory (RAM) and secondary storage (like hard drives) to create an illusion of a larger memory space 
for running applications. 
w;:H u;lh l%shd;aul lsÍu fya;=fjka mß.Klhl mj;sk fN!;sl u;lhg jvd úYd, jevigyka 
;ju;a l%shd;aul l< yel' fuu ;dlaIKh uÕska fufyhqï moaO;shg fN!;sl u;lh ^RAM& iy 
oaú;shsl wdphkh ^oDV ;eá jeks& hk folu Ndú;d lr fhÿï Odjkh i|yd úYd, u;l wjldYhla 
ms<sn| ñ;Hdjla ks¾udKh lsÍug bv i,ihs' 
 
How Virtual Memory Works / w;:H u;lh l%shd lrk wdldrh 
 

• Address Translation : The operating system maps virtual addresses used by programs to physical 
addresses in RAM. This mapping is managed by a component known as the Memory Management 
Unit (MMU). 
,smsk mßj¾;kh ( fufyhqï moaO;sh RAM ys fN!;sl ,smsk fj; jevigyka Ndú;d lrk w;:H 
,smsk is;shï.; lrhs' fuu is;shïlrKh u;l l<ukdlrK tAllh ^MMU& f,i y÷kajk 
ixrplhla u.ska l<ukdlrKh flfra' 

 

• Paging : Virtual memory divides the program into smaller units called pages. Only the necessary pages 
are loaded into physical memory when needed, while others remain on the disk. This on-demand 
loading is known as demand paging. 
msgqlrKh ( w;:H u;lh uÕska jevigyk msgq f,i ye¢kafjk l=vd tAllj,g fnod we;' wjYH 
úg wjYH msgq muKla fN!;sl u;lhg mgjkq ,nk w;r wfkla tAjd ;eáfha mj;S' fuu b,a¨u 
u; megùu b,a¨u msgqlrKh f,i ye¢kafõ' 

 

• Swapping : If the physical memory is full, the OS can swap out less frequently used pages to disk, 
freeing up space for the active pages of the currently running program. This allows the execution of 
programs larger than the available RAM. 
yqjudre lsÍu ( fN!;sl u;lh msÍ ;sfí kï" oekg l%shd;aul jk l%uf,aLfha il%sh msgq i|yd 
bv ksoyia lrñka" wvqfjka Ndú; jk msgq ;eáhg udre lsÍug OS yg yelsh' fuh mj;sk RAM 
m%udKhg jvd úYd, jevigyka l%shd;aul lsÍug bv i,ihs' 

 
Benefits of Virtual Memory / w;:H u;lfha m%;s,dN 
 

• Increased Capacity : Virtual memory enables systems to run larger applications and multiple processes 
simultaneously, even when their combined sizes exceed physical memory. 
Odß;dj jeä lsÍu ( w:;H u;lh moaO;sj,g úYd, fhÿï iy nyq l%shdj,s tljr l%shd;aul 
lsÍug yelshdj ,nd fohs" tAjdfha tAldnoaO m%udK fN!;sl u;lh blaujk úg mjd' 

 

• Efficient Resource Utilization : By loading only the required pages into memory, the system can 
manage resources more effectively, allowing for better multitasking and responsiveness. 
ld¾hlaIu iïm;a m%fhdackh( wjYH msgq muKla u;lhg mQrKh lsÍfuka" moaO;shg iïm;a jvd;a 
M,odhS f,i l<ukdlrKh l< yels w;r" jvd fyd| nyq ld¾h iy m%;spdr oelaùug bv i,ihs' 

 

• Isolation and Security : Each process operates in its own virtual address space, which enhances 
security and stability by preventing processes from interfering with each other. 
yqol,d lsÍu iy wdrlaIdj ( iEu l%shdj,shlau ;ukaf.au w:;H ,smsk wjldYh ;=< l%shd;aul 
jk w;r tuÕska l%shdj,Ska tlsfkldg ndOd lsÍu je<elaùu u.ska wdrlaIdj iy ia:djr;ajh jeä lrhs' 

 
In summary, virtual memory allows programs larger than the physical memory to execute by using a 
combination of RAM and disk space, effectively managing memory through techniques like paging and 
swapping. This capability enhances system performance and user experience by enabling the execution of 
larger applications without the need for additional physical memory. 
idrdxYhla f,i" w;:H u;lh uÕska fN!;sl u;lhg jvd úYd, jevigyka l%shd;aul lsÍug RAM 
iy ;eá wjldYfha ixfhdackhla Ndú;d lsÍug bv i,ihs" msgqlrKh iy yqjudre lsÍu jeks 
;dlaIKsl l%u yryd u;lh ld¾hlaIuj l<ukdlrKh lrhs' fuu yelshdj wu;r fN!;sl u;lhla 
wjYH fkdù úYd, fhÿï l%shd;aul lsÍu il%Sh lsÍu u.ska moaO;s l%shdldß;ajh iy mßYS,l w;aoelSï 
jeä ÈhqKq lrhs' 
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(iii) When linked allocation is used for disk space allocation, each file needs slightly more storage space  

than when contiguous allocation is used. Explain the reason for it. 
äial bv mejÍu i|yd ine¢ úNckh (linked allocation) Ndú; lrk úg" iEu f.dkqjla i|ydu" hdno 
úNckh (contiguous allocation) Ndú; lsÍfï§ wjYHjk bv m%udKhg jvd hï;ñka jeä bv m%udKhla 
wjYH fõ' thg fya;=j myokak' 

 
When using linked allocation for disk space management, each file requires slightly more storage than 

when using contiguous allocation. This is primarily due to the overhead introduced by the pointers that 

link the blocks of a file together in linked allocation. 
ineÈ únckh i|yd iïnkaê; fjkalsÍï Ndú;d lrk úg" hdno únckh Ndú;d lrk úg jvd 
;rula jeä .nvdjla wjYH fõ' fuhg uQ,sl jYfhka fya;= ù we;af;a ineÈ únckh§ f.dkqjl 
fldgia tlg iïnkaO lrk fmdhskag¾ u.ska y÷kajd ÿka Wäia fyâ tlhs' 
 

Reasons for Increased Storage Requirement in Linked Allocation 
ineÈ únckh§ .nvd wjYH;djh jeä ùug fya;= 
 

Pointers for Linking /  ine¢ lsÍu i|yd o¾Yl :  

 In linked allocation, each block of a file contains a pointer to the next block in the sequence. This pointer 

is necessary for the operating system to traverse the linked list of blocks to access the file's data. For 

example, if each pointer requires 4 bytes, and a file consists of multiple blocks, the total space used for 

pointers can accumulate significantly, especially for larger files. 
ineÈ únckh§ f.dkqjl iEu fldgilu wkqms<sfjf,ys B<Õ fldgi fj; o¾Ylhla wvx.= fõ' 
f.dkqfõ o;a; fj; m%fõY ùu i|yd iïnkaê; fldaI ,ehsia;=j yryd hdug fufyhqï moaO;shg fuu 
o¾Ylh wjYH fõ' WodyrKhla f,i" tla tla fmdhskagrhg nhsÜ 4la wjYH kï iy f.dkqjla fldaI 
lsysmhlska iukaú; kï" fmdhskag¾ i|yd Ndú;d lrk uq¿ bv m%udKh ie,lsh hq;= f,i tl;= úh 
yel" úfYaIfhka úYd, f.dkq i|yd' 
 

Non-contiguous Storage / fkdne¢ wdphkh : 

Unlike contiguous allocation, where a file occupies a single, continuous block of space, linked allocation 

allows blocks to be scattered throughout the disk. This flexibility requires additional metadata (the 

pointers) to keep track of the locations of each block, which contributes to the overall storage overhead. 
hdno únckh fuka fkdj" f.dkqjla ;ks" wLKav bv m%udKhla .kakd úg" iïnkaê; fjka lsÍu uÕska 
l=Üá ;eáh mqrd úisÍ hdug bv i,ihs' fuu kuHYS,SNdjhg tla tla fldgfiys ia:dk ksÍlaIKh 
lsÍug wu;r mdro;a; ^fmdhskag¾& wjYH jk w;r th iuia; .nvd fmdÿ ld¾h i|yd odhl fõ' 
 

Access Efficiency /  m%fõY ld¾hlaIu;dj :  

The need to follow pointers during file access can lead to additional disk reads, which can slow down 

performance. However, this is more about access efficiency than storage space. The storage overhead 

remains a factor due to the pointers themselves. 
f.dkq m%fõYh w;r;=r o¾Yl wkq.ukh lsÍfï wjYH;djh wu;r ;eá lshùï j,g ;=vq Èh yels 
w;r tuÕska ld¾h idOkh ukao.dó úh yel' flfia fj;;a" fuh .nvd bv m%fõYhg jvd m%fõY 
ld¾hlaIu;dj .ek jeä h' o¾Yl ksid .nvd Wäia idOlhla f,i mj;S' 

 

In contrast, contiguous allocation only requires the starting block address and the total number of blocks 

to manage a file, leading to more efficient use of space since no additional pointers are necessary. Thus, 

linked allocation, while flexible and preventing fragmentation, incurs extra storage costs due to the need 

for pointers in each block. 
hdno únckh i|yd wjYH jkafka f.dkqjla l<ukdlrKh lsÍu i|yd wdrïNl fldaI ,smskh iy 
uq¿ fldaI ixLHdj muKla jk w;r" wu;r fmdhskag¾ wjYH fkdjk neúka wjldYh jvd;a 
ld¾hlaIuj Ndú;d lsÍug u. mdohs' fï wkqj" ineÈ únckh" kuHYS,S iy LKavkh ùu j<lajk 
w;ru" tla tla fldgfiys o¾Yl wjYH;djh fya;=fjka wu;r .nvd msßjehla orhs' 
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For Extra Knowledge / wu;r oekqu i|yd 
 
1. Contiguous Allocation / hdno úNckh 
 

In contiguous allocation, each file is stored in a sequence of contiguous blocks on the disk. This means 

that all the blocks belonging to a file are stored next to each other. 
hdno úNckfh§" iEu f.dkqjlau ;eáfha tl È.g fldaI wkqms<sfj,lg .nvd lr we;' fuhska 
woyia lrkafka f.dkqjlg wh;a ish¨u fldaI tl <Õ .nvd lr we;s njhs' 

 

 

 

 

 

 

 

 

2. Linked Allocation / ineÈ úNckh 
 

In linked allocation, each file is stored as a linked list of disk blocks. Each block contains a pointer to 

the next block in the file, rather than storing the file in contiguous blocks. 
ineÈ úNckfha§" iEu f.dkqjlau ;eá fldaI iïnkaê; ,ehsia;=jla f,i .nvd lr we;' iEu 
fldaIhlau f.dkqj tl <Õ ;sfnk fldaIj, .nvd lrkjdg jvd" f.dkqfõ B<Õ fldgi fj; 
o¾Ylhla wvx.= fõ' 

 

Advantages/ jdis Disadvantages/ wjdis 

No Fragmentation 
LKavkh ke; 

Slower Access 
ukao.dó m%fõYh 

Dynamic File Size 
.;sl f.dkq úYd,;ajh 

Reliability. 
úYajikSh;ajh' 

 

3. Chained Allocation / odu úNckh 
 

Chained allocation is similar to linked allocation but with a slight variation. In chained allocation, 

multiple files or file segments can be chained together through pointers. Each file segment can be 

stored in any available block, and the last block of one file or segment can point to the first block of 

another file or segment. 
odu úNckh iïnkaê; m%;smdokhg iudk kuq;a iq¿ fjkila we;' odu úNckfha§" nyq f.dkq 
fyda f.dkq fldgia fmdhskag¾ yryd tlg ne¢h yel' iEu f.dkq LKavhlau mj;sk ́ kEu fldaIhl 
.nvd l< yels w;r" tla f.dkqjl fyda fldgil wjidk fldgi fjk;a f.dkqjl fyda fldgil 
m<uq fldgi fj; fhduq l< yel' 

 

Advantages   / jdis Disadvantages   / wjdis 

Flexibility 
kuHYS,S nj 

Complexity 
ixlS¾K;ajh 

Efficient Use of Space 
wjldYh ld¾hlaIuj Ndú;d lsÍu 

Slower Access 
ukao.dó m%fõYh 

 

Advantages/ jdis Disadvantages/ wjdis 

Fast Access 
fõ.j;a m%fõY 

Fragmentation 
LKavkh 

Simple Implementation 
ir, l%shd;aul lsÍu 

File Size Limitation 
f.dkq m%udKh iSud lsÍu 
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