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1. Which of the following statements are correct? 

my; ljr m%ldYh ksjerÈ fõ o? 
 

A -  Word processors and spreadsheet software belong to the category of utility software. 
joka ieliqï iy me;=reïm;a uDÿldx." Wmfhda.S;d (utility) uDÿldx. m%j¾.hg wh;a fõ' 

 

B -  A compiler is an example for a program translator. 
iïmdolhla (compiler)" l%uf,aL mßj¾;lhlg WodyrKhls' 

 

C -  It is illegal to use a proprietary software without obtaining its license. 
ysñlï iys; (proprietary) uDÿldx.hla tys n,m;%h rys;j Ndú; lsÍu kS;s úfrdaë fõ' 
 

 
 
 

Answer : 5 )  

 
Utility Software - Wmfhda.S;d uDÿldx. 
Utility software refers to a category of programs designed to perform specific tasks that help manage and 
tune computer hardware, operating system, or application software. Utility software helps maintain and 
optimize the overall system. This includes a range of tools such as antivirus programs, disk cleanup 
utilities, and backup solutions. These tools enhance the performance and security of a computer system 

by managing resources, protecting against threats, and ensuring data integrity.  
Wmfhda.s;d uDÿldx. hkq mß.Kl oDvdx." fufyhqï moaO;sh fyda fhÿï uDÿldx. l<ukdlrKh 
lsÍug iy iqir lsÍug Wmldr jk úfYaIs; ld¾hhka bgq lsÍu i|yd ks¾udKh lr we;s jevigyka 
ldKavhls' Wmfhda.s;d uDÿldx. iuia; moaO;shu kv;a;= lsÍug iy m%Yia; lsÍug WmldÍ fõ' fuhg 
m%;s-jhsri jevigyka" ;eá msßisÿ lsÍfï Wmfhda.s;d iy Wmia: úi÷ï jeks fuj,ï ud,djla we;=<;a 
fõ' fuu fuj,ï iïm;a l<ukdlrKh lsÍu" ;¾ck j,ska wdrlaId lsÍu iy o;a; wLKav;dj iy;sl 
lsÍu u.ska mß.Kl moaO;shl ld¾h idOkh iy wdrlaIdj jeä ÈhqKq lrhs' 
 
Program translators - l%uf,aL mrsj¾;l 
Program translators are essential tools in computer programming that convert source code written in high-
level languages into machine code, which can be executed by a computer's processor. There are three main 
types of program translators compilers, interpreters and assemblers. A compiler translates the entire 
source code into machine code at once, resulting in faster execution and thorough error checking, but it 
requires more memory and does not provide immediate feedback. An interpreter, on the other hand, 
translates code line-by-line, allowing for immediate execution and easier debugging, though this can lead 
to slower performance. Lastly, an assembler converts assembly language, a low-level programming 
language, into machine code, typically with a straightforward one-to-one correspondence. Each type of 
translator has its unique strengths and is suited for different programming scenarios, making them crucial 
for effective software development. 
l%uf,aL mßj¾;l hkq mß.Kl l%uf,aLkfha w;HjYH fuj,ï jk w;r th mß.Kl ilikhlska 
l%shd;aul l< yels by< uÜgfï NdIdj,ska ,shk ,o uQ,dY% fla;h hka;% fla;h njg mßj¾;kh 
lrhs' jevigyka mßj¾;l m%Odk j¾. ;=kla we;( iïmdol" w¾:úkHdil iy wefiï,rh' 
iïmdolfhl= úiska iïmQ¾K uQ, fla;h tljr hka;% fla;hg mßj¾;kh lrhs" tys m%;sM,hla f,i 
fõ.fhka l%shd;aul ùu iy iïmQ¾K fodaI mÍlaIdjla isÿ fõ" kuq;a thg jeä u;lhla wjYH jk 
w;r laIKsl m%;sfmdaIK ,nd fkdfoa' w¾:úkHdil úiska fla; fma<sfhka fma<shg mßj¾;kh lrhs" 
th laIKslj l%shd;aul lsÍug iy myiq ksfodialrKhg bv i,ihs" kuq;a fuh ukao.dó 
l%shdldß;ajhg fya;= úh yel' wjidk jYfhka wefiïí,rh u.ska wefiïí,s NdIdjla fyda my;a 
uÜgfï NdIdjla" ir," tlsfklg iudk;djhla mj;sk hdka;% fla;hla njg mßj¾;kh lrhs' iEu 
mßj¾;l j¾.hlgu tys wkkH Yla;Ska we;s w;r úúO l%uf,aLk wjia:d i|yd fhda.H jk w;r 
tAjd M,odhS uDÿldx. ixj¾Okh i|yd ;SrKd;aul 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) A and C only. 
A yd C muKs. 

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

 



 

 

 
Proprietary software - ysñlï iys; uDÿldx. 

Proprietary software is software that is owned by an individual or a company, which retains exclusive 
rights to its source code and distribution. Unlike open-source software, proprietary software restricts users 
from accessing, modifying, or sharing the source code, thereby controlling how the software is used and 
ensuring that it is not freely disseminated. Users typically must purchase a license to use proprietary 
software. This type of software often includes technical support from the developer and is designed to 
maintain product stability and security.  
ysñlï iys; uDÿldx. hkq mqoa.,fhl=g fyda iud.ulg wh;a jk uDÿldx.hla jk w;r th tys 
uQ,dY% fla;h iy fnod yeÍu i|yd ;ks whs;sh r|jd .kS' újD;-uQ,dY% uDÿldx. fuka fkdj" ysñlï 
iys; uDÿldx. uÕska mßYS,lhskag uQ,dY% fla;hg m%fõY ùu" fjkia lsÍu fyda fnod.ekSu iSud lrhs" 
tuÕska uDÿldx.h Ndú;d lrk wdldrh md,kh lsÍu iy th ksoyfia fnod yeÍu iy;sl lrhs' 
mßYS,lhka idudkHfhka ysñlï iys; uDÿldx. Ndú;d lsÍu i|yd n,m;%hla ñ,§ .; hq;= fõ' fuu 
j¾.fha uDÿldx. fndfyda úg ixj¾Olhdf.a ;dlaIKsl iydh we;=<;a jk w;r ksIamdok ia:djr;ajh 
iy wdrlaIdj mj;ajd .ekSu i|yd ks¾udKh lr we;'   
  
Common examples include operating systems like Microsoft Windows and macOS, as well as applications 
such as Microsoft Office and Adobe Creative Suite.  
WodyrK f,i Microsoft Windows iy macOS jeks fufyhqï moaO;s fukau Microsoft Office iy 
Adobe Creative Suite jeks fhÿï we;=<;a fõ' 
 
A. Word processors and spreadsheet software belong to the category of utility software.  

joka ieliqï iy me;=reïm;a uDÿldx." Wmfhda.S;d (utility) uDÿldx. m%j¾.hg wh;a fõ' 
 

This statement is incorrect. Word processors (like Microsoft Word) and spreadsheet software (like  
Microsoft Excel) are classified as application software, not utility software. Application software is 
designed for end-user tasks such as creating documents or managing data, while utility software is 
aimed at maintaining and managing the computer system itself.  
fuu m%ldYh jerÈhs' joka ieliqï ^uhsfl%dfid*aÜ j¾â jeks& iy me;=reïm;a uDÿldx. 
^uhsfl%dfid*aÜ tlafi,a jeks& Wmfhda.s;d uDÿldx. fkdj fhÿï uDÿldx. f,i j¾. flf¾' fhÿï 
uDÿldx. ks¾udKh lr we;af;a f,aLk iE§u fyda o;a; l<ukdlrKh jeks wjidk mßYS,l 
ld¾hhka i|yd jk w;r Wmfhda.s;d uDÿldx. mß.Kl moaO;shu kv;a;= lsÍu iy l<ukdlrKh 
lsÍu wruqKq lr f.k we;' 

 
B. compiler is an example of a program translator.  

iïmdolhla (compiler), l%uf,aL mßj¾;lhlg WodyrKhls' 
 

This statement is correct. A compiler is a type of program translator that converts source code written 
in a high-level programming language into machine code or an intermediate language. This translation 
is essential for running software on a computer.  
fuu m%ldYh ksjerÈhs' iïmdolhla hkq by< uÜgfï l%uf,aLk NdIdjlska ,shk ,o uQ, fla;h 
hka;% fla;hla fyda w;rueÈ NdIdjla njg mßj¾;kh lrk jevigyka mßj¾;l j¾.hls' 
mß.Klhl uDÿldx. Odjkh i|yd fuu mßj¾;kh w;HjYH fõ' 

 
C. It is illegal to use proprietary software without obtaining its license.  

ysñlï iys; (proprietary) uDÿldx.hla tys n,m;%h rys;j Ndú; lsÍu kS;s úfrdaë fõ' 
 

This statement is correct. Proprietary software is protected by copyright law, and using it without a 
proper license is considered illegal. Licensing agreements grant users specific rights and permissions 
to use the software under certain conditions.  
fuu m%ldYh ksjerÈhs' ysñlï iys; uDÿldx. m%ldYk ysñlï kS;sh u.ska wdrlaId lr we;s w;r 
ksis n,m;%hla fkdue;sj th Ndú;d lsÍu kS;s úfrdaë f,i ie,fla' n,m;% .súiqï uÕska 
mßYS,lhskag ksYaÑ; fldkafoais hgf;a uDÿldx.h Ndú;d lsÍug ksYaÑ; whs;sjdislï iy wjir 
,nd foa' 

 
So, considering the correctness of each statement, the answer is 5) B and C only. 
tneúka" tla tla m%ldYfha ksjerÈ nj i,ld n,k úg" ms<s;=r jkqfha  5) B and C only. 
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2. Personal information of students and their exam marks are input to a Student Information System. 

Marks for a subject range from 0 to 100. A student has to study a collection of compulsory and 
optional subjects and sit for the relevant examinations. Which of the following are suitable data 
validations for the above system? 
YsIH f;dr;=re moaO;shlg isiqkaf.a fm!oa.,sl f;dr;=re iy Tjqkaf.a úNd. ,l=Kq wdodkh flf¾' 
úIhl ,l=Kq mrdih 0 isg 100 f;la fõ' isiqjl= wksjd¾h iy ffjl,ams; (f;dard.; yels) úIhka 
tl;=jla yodrd wod< úNd.hkag fmkS isáh hq;= h' my; ljrla by; moaO;shg iqÿiq o;a; j,x.= 
lsÍï (validations) fõ o? 

 

A -  A presence check for the marks of all subjects taken/not taken by the student 
isiqjl= fmkS isá$fkdisá iEu úIhlu ,l=Kq i|yd ;:H;d mÍlaIdjla 

 

B -  A range check to check whether an input exam mark is within the range 0 and 100 
wdodkh l< úNd. ,l=Kla 0 isg 100 f;la oehs fiùug mrdi mÍla Idjla 

 

C -  A data type check to ensure that the input made for the telephone number of the student contains 
only digits 
isiqjdf.a ÿrl:k wxlh i|yd l< wdodkfha b,lalï muKla we;s nj iy;sl lsÍug o;a; j¾.h 
mßlaIdjla 
 

 
 
 

Answer : 5 )  
 

Data Validation - o;a; j,x.=lrKh 

Data validation is the process of ensuring the accuracy, quality, and integrity of data before it is used in 
various applications or analyses. This involves implementing checks and rules to verify that the data meets 
predefined criteria, such as correct data types, acceptable ranges, and proper formats. 
.=Kd;aulNdjh iy wLKav;dj iy;sl lsÍfï l%shdj,shhs' ksjerÈ o;a; j¾." ms<s.; yels mrdi iy 
ksis wdlD;s jeks mQ¾j ksYaÑ; ks¾Kdhl imqrd,k nj ;yjqre lsÍug fplam;a iy Í;s l%shd;aul lsÍu 
fuhg we;=<;a fõ'  
 
Data validation methods 
o;a; j,x.=lrK l%u 
 

1. Type check - o;a; j¾.h mßlaIdj 
 

The data entered or submitted is validated by a type check to ensure that it conforms to the expected 

data type and is compatible with the defined format or structure for that particular field. 
we;=<;a lrk ,o fyda bÈßm;a lrk ,o o;a;" wfmalaIs; o;a; j¾.hg wkql+,o hkak iy tu 
lafIa;%h i|yd ks¾jpkh lrk ,o wdlD;shg wkql+,o hkak iy;sl lsÍu i|yd j¾. 
mÍlaIdjlska j,x.=lrhs' 
 

The purpose of the type check is to prevent data entry errors by enforcing the correct data type, such 
as text, numeric, date, boolean, etc. 
j¾. mÍlaIdfõ wruqK jkafka mdG" ixLHd;aul" Èkh" nQ,shdkq hkd§ ksjerÈ o;a; j¾.h 
mrslaId lsÍfuka o;a; we;=<;a lsÍfï fodaI je<elaùuhs' 
 

2. Presence check - we;s nj mÍlaIdj / ;:H;d mÍlaIdj 
 

During data entry, it is ensured by a presence check that a field is not left blank or empty. 
o;a; we;=<;a lsÍfï§" lafIa;%hla ysiaj fkd;nk njg we;snj mÍlaIdjlska iy;sl flf¾' 
 

Valid data filling of mandatory fields is confirmed before proceeding. 
bÈßhg hdug fmr wksjd¾h lafIa;%j, j,x.= o;a; msrùu ;yjqre flf¾' 
 

The purpose of the presence check is to enforce data completeness and avoid null or missing values 

in critical fields. 
we;snj mÍlaId lsÍfï wruqK jkafka o;a; iïmQ¾K;ajh n,d;aul lsÍu iy ;SrKd;aul 
lafIa;%j, Y=kH fyda NULL w.hka j<lajd .ekSuhs' 

 

 

1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

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

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

5) B and C only. 
B yd C muKs. 
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3. Range check mrdi mÍlaIdj 
 

The entered data is verified to fall within a predefined range of acceptable values by a range check. 
Boundaries or limits for valid data entries are set based on numeric or date criteria. 
we;=<;a l< o;a; ms<s.; yels w.hkays mQ¾j ksYaÑ; mrdihla ;=<g jefgk nj mrdi 
mÍlaIdjlska ;yjqre lrhs' th ixLHd;aul fyda Èk ks¾Kdhl u; mokïj j,x.= o;a; we;=<;a 
lsÍï i|yd udhsï fyda iSudjka ilihs' 
 

The purpose of the range check is to ensure that data accuracy and consistency are achieved by 
restricting entries to specified ranges. 
mrdi mÍlaIdfõ wruqK jkafka ksYaÑ; mrdij,g we;=<;a lsÍï iSud lsÍfuka o;a; ksrjoH;dj 
iy wkql+,;dj idlaId;a lr .ekSu iy;sl lsÍuhs' 

 
A. A presence check for the marks of all subjects taken/not taken by the student  

isiqjl= fmkS isá$fkdisá iEu úIhlu ,l=Kq i|yd ;:H;d mÍlaIdjla 
 

This statement is not entirely appropriate for validation of exam marks because a presence check is 
more about ensuring that required fields are not left empty, rather than validating the correctness of 
input data itself. While it’s important that marks are entered for all subjects taken, this check does not 
specifically address the validity of the marks.  
fuu m%ldYh úNd. ,l=Kq j,x.= lsÍu i|yd iïmQ¾Kfhkau fhda.H fkdfõ" ukao ;:H;d 
mÍlaIKhla hkq wdodk o;a;j, ksjerÈ nj ;yjqre lrkjdg jvd wjYH lafIa;% ysiaj fkd;nk 
nj iy;sl lsÍu i|yd h' ,nd.;a ish¨u úIhhka i|yd ,l=Kq we;=<;a lsÍu jeo.;a jk w;r" 
fuu mÍlaIdj ,l=Kq j, j,x.= Ndjh ksYaÑ;j i|yka fkdlrhs' 

 
B. A range check to check whether an input exam mark is within the range 0 and 100  

wdodkh l< úNd. ,l=Kla 0 isg 100 f;la oehs fiùug mrdi mÍlaIdjla 
 

This is correct because exam marks must fall within the specific range of 0 to 100. A range check 
ensures that only valid marks are recorded, preventing errors such as negative numbers or values 
exceeding 100.  
úNd. ,l=Kq 0 isg 100 olajd ksYaÑ; mrdihla ;=<g jeáh hq;= ksid fuh ksjerÈh' mrdi 
mÍlaIKhla uÕska j,x.= ,l=Kq muKla igyka lr we;s nj iy;sl lrhs" iDK wxl fyda 
w.hka 100 blauùu jeks fodaI j<lajhs' 

 
C. A data type check to ensure that the input made for the telephone number of the student 

contains only digits.  
isiqjdf.a ÿrl:k wxlh i|yd l< wdodkfha b,lalï muKla we;s nj iy;sl lsÍug o;a; 
j¾.h mßlaIdj 
 

This is also correct because telephone numbers should be numeric and validation ensures that no 
invalid characters are entered.  
ÿrl:k wxl ixLHd;aul úh hq;= ksid;a j,x.= fkdjk wlaIr we;=<;a fkdjk njg 
j,x.=lrKh iy;sl jk ksid;a fuh ksjerÈh' 

 
Given these points, the correct choice is 5) B and C only. 
fuu lreKq wkqj" ksjerÈ f;aÍu jkqfha 5) B and C only. 
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3. The existing book management system in a school library is used with a computer, a monitor, a 

keyboard and a mouse. The school management wants to minimize the time taken presently for   
book lending / returning. Which of the following is most suitable for this purpose? 
mdi,a mqia;ld,hl oekg mj;sk .%ka: l<ukdlrK moaO;sh mß.Klhla" fudksgrhla" h;=re mqjrejla 
iy uQislhla fhdod f.k Ndú; fõ' fmd;a neyer§ug$wdmiq Ndr .ekSug oekg .;jk ld,h wju 
lsÍug mdi,a l<ukdldÍ;ajhg wjYH fõ' fuu wjYH;dj i|yd my; ljrla jvd;a WÑ; fõo? 

 

1) ixLHdxllhla (digitizer) Ndú; lsÍu        
2) ndysr (external) oDV ;eáhla Ndú; lsÍu  
3) iam¾Yl (touch) ;srhla Ndú; lsÍu         
4) pqïNl ;Sre (magnetic stripe) lshjkhla Ndú; lsÍu 
5) ;Sre fla; (bar code) ;dlaIKh Ndú; lsÍu 

 
Answer : 5 )  

 

Using a Digitizer - ixLHdxllhla Ndú; lsÍu 
 
• Purpose - wruqK 

Digitizers are devices used to convert handwritten or drawn information into digital form. They are 
often used for tasks involving graphical inputs or detailed document capture.  
ixLHdxllhla hkq w;ska ,shk ,o fyda w¢k ,o f;dr;=re äðg,a wdldrfhka mßj¾;kh lsÍug 
Ndú;d lrk Wmdx. fõ' tAjd fndfyda úg Ñ;%l fhojqï fyda iúia;rd;aul f,aLk .%yKhg iïnkaO 
ld¾hhka i|yd fhdod .efka' 

 

• Suitability - fhda.H;djh  
Digitizers are not particularly suited for speeding up book lending and returning because they are 
designed for different tasks, such as capturing handwritten notes or drawing, rather than efficiently 
handling large volumes of transactions like scanning books.  
fmd;a ,nd §u fõ.j;a lsÍu iy kej; ,nd .ekSï ioyd ixLHdxllh úfYaIfhka iqÿiq fkdfõ" 
ukao tAjd fmd;a ialEka lsÍu jeks úYd, .kqfokq m%udKhka ld¾hlaIuj yiqrejkjdg jvd w;ska 
,shk ,o igyka .%yKh lr .ekSu fyda we£u jeks úúO ld¾hhka i|yd ks¾udKh lr we;' 

 
Using an External Hard Disk - ndysr oDV ;eáhla Ndú; lsÍu 

 

• Purpose - wruqK 
An external hard disk is used for data storage, backup, and transfer. It provides additional storage 
capacity and can be used to back up the library’s data.  
o;a; .nvd lsÍu" Wmia: lsÍu iy udre lsÍu i|yd ndysr oDV ;eáhla Ndú;d lrhs' th 
w;sfral .nvd Odß;djla imhk w;r mqia;ld,fha o;a; Wmia: lsÍug Ndú;d l< yel' 

 

• Suitability - fhda.H;djh 
While important for data management and security, an external hard disk does not directly impact 
the speed of book lending and returning. Its role is not in transaction processing but in data storage 
and management.  
o;a; l<ukdlrKh iy wdrlaIdj i|yd jeo.;a jk w;r" ndysr oDV ;eáhla fmd;a ,nd §u 
fõ.j;a lsÍu iy kej; ,nd .ekSï iDcqju n,mdkafka ke;' tys ld¾hNdrh jkafka .KqfoKq 
ieliSfï§ fkdj o;a; .nvd lsÍu iy l<ukdlrKh lsÍuhs' 

 
Using a Touch Screen - iam¾Yl ;srhla Ndú; lsÍu 

   

• Purpose - wruqK 
Touch screens enable direct interaction with digital interfaces through touch gestures. They can 
make user interfaces more intuitive and reduce the reliance on traditional input devices like 
keyboards and mice.  
iam¾Y ;srhka iam¾Y wNskhka yryd äðg,a w;=reuqyqK;a iuÕ iDcq wka;¾l%shd il%Sh lrhs' 
Tjqkag mßYS,l w;=reuqyqK;a jvd;a nqoaêu;a l< yels w;r h;=remqjre iy uQislh  jeks 
idïm%odhsl wdodk Wmdx. u; hemSu wvq l< yelsh' 
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• Suitability - fhda.H;djh 

While a touch screen can make the system more user-friendly and might speed up some interactions, 
it doesn’t inherently streamline the specific task of book lending and returning. For high-speed 
transactions, touch screens are generally less efficient compared to bar code scanners, which are 
specifically designed for rapid scanning of multiple items.  
iam¾Y ;srhla uÕska moaO;sh jvd;a mßYS,l-ys;ldó njg m;a l< yels w;r iuyr wka;¾l%shd 
fõ.j;a l< yels jqjo" th fmd;a Khg §fï iy wdmiq ,nd §fï ksYaÑ; ld¾hh iycfhkau 
úêu;a fkdlrhs' wêfõ.S .kqfokq i|yd" nyq whs;u fõ.fhka mßf,dalkh lsÍu i|yd úfYaIfhka 
ks¾udKh lr we;s ;Sre fla; iqmrslaIlj,g idfmalaIj iam¾Y ;sr idudkHfhka wvq ld¾hlaIu 
fõ' 

 
Using a Magnetic Stripe Reader - pqïNl ;Sre lshjkhla Ndú; lsÍu 
 
• Purpose - wruqK  

Magnetic stripe readers are used to read information encoded in the magnetic stripes of cards, such 
as credit cards or ID cards.  
fl%äÜ ldâ fyda ye÷kqïm;a jeks ldâm;aj, pqïnl ;Srej, fla;kh lr we;s f;dr;=re lshùug 
pqïnl ;Sre lshjkh Ndú;d lrhs' 

 

• Suitability - fhda.H;djh  
Magnetic stripe readers are not typically used in book lending and returning processes. While they can 
read data from cards, they are not designed for scanning book barcodes. Library systems commonly 
use bar code technology for identifying and tracking books, making magnetic stripe readers less 
relevant in this context.  
pqïnl ;Sre lshjkh idudkHfhka fmd;a Kh §fï iy wdmiq ,nd §fï l%shdj,Skays Ndú;d fkdfõ' 
Tjqkag ldâm;a j,ska o;a; lshúh yels w;r" tAjd fmd;a ;Sre fla; mßf,dalkh lsÍu i|yd 
ks¾udKh lr fkdue;' fuu ikao¾Nh ;=< pqïnl ;Sre lshjkhka wvqfjka Ndú;d jk w;r fmd;a 
y÷kd .ekSu iy ¨yqne£u i|yd mqia;ld, moaO;s idudkHfhka ;Sre fla; ;dlaIKh Ndú;d lrhs' 

 
Using Bar Code Technology ;Sre fla; ;dlaIKh Ndú; lsÍu 

 

• Purpose - wruqK 
Bar code technology involves using scanners to read barcodes that are printed on books and library 
cards. Each barcode represents unique data that can be quickly and accurately processed by the system.  
;Sre fla; ;dlaIKh fmd;a iy mqia;ld, ldâm;a u; uqøKh lr we;s ;Sre fla; lshùug iqmÍlaIl 
Ndú;d lrhs' iEu ;Sre fla;hlau moaO;shg blaukska yd ksjerÈj ielish yels wkkHo;a; 
ksfhdackh lrhs' 

 

• Suitability - fhda.H;djh 
Bar code technology is specifically designed to speed up the process of book lending and returning. 
Scanning a barcode is much faster than manually entering book details or using other methods. Bar 
code scanners can quickly identify and update records in the library system, making them ideal for 
handling high volumes of transactions efficiently.  
;Sre fla; ;dlaIKh úfYaIfhka ks¾udKh lr we;af;a fmd;a Kh §fï iy wdmiq ,nd §fï 
l%shdj,sh fõ.j;a lsÍu i|yd h' ;Sre fla;hla mßf,dalkh lsÍu fmd;a úia;r w;ska we;=,a lsÍug 
fyda fjk;a l%u Ndú;d lsÍug jvd fõ.j;a fõ' ;Sre fla; iqmrslaIl hka;%j,g mqia;ld, moaO;sfha 
jd¾;d blaukska y÷kdf.k hdj;ald,Sk l< yels w;r" tAjd by< .kqfokq m%udKhka ld¾hlaIuj 
yeisrùug jvd;a iqÿiq fõ' 

 
In summary, bar code technology is the most suitable option for minimizing the time taken for book 
lending and returning because it is designed for rapid and accurate processing of book transactions, 
directly addressing the need for speed and efficiency in library operations.  
idrdxYhla f,i" ;Sre fla; ;dlaIKh fmd;a Khg §u iy wdmiq Ndrosu i|yd .;jk ld,h wju 
lsÍu i|yd jvd;a iqÿiq úl,amh jkafka th mqia;ld, l%shdldß;ajfha fõ.h iy ld¾hlaIu;djfha 
wjYH;djh iDcqj wduka;%Kh lrñka fmd;a .kqfokq blauka yd ksjerÈj ieliSu i|yd ks¾udKh 
lr we;s neúks' 
 
According to this explanation answer should be 5 ). 
fuu meyeÈ,s lsÍu wkqj ms<s;=r úh hq;af;A 5 ). 
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4. Listed below are some phrases about the internal operation of three printers: 

uqøl ;=kl wNHka;r l%shdj,s my; jdlH LKav u.ska ,ehsia;=.; lr oelafõ' 
 

A -  a moving print head striking an ink ribbon against the paper 
p,kh jk uqøK ysila u.ska ;Ska; wdf,ams; máhla uqøK lvodisfha jeoaoùu 

 

B -  toner attracting to what is printed on a cylinder which is then transferred to paper 
is,skavrhl uqøKh jk fohg fgdakr wdl¾IKh ù tajd miqj lvodishg udre ùu 

 

C -  nozzles spraying ink onto paper 
;=vq (nozzels) u.ska lvodishg ;Ska; biSu 

 

Which of the following correctly matches dot matrix, inkjet and laser printers to the above phrases? 

by; jdlH LKav iu. ;s;a kHdi (dot matrix)" ;Ska; úÿï (inkjet) iy f,ai¾ uqøl ksjerÈj .<md 
we;af;a my; ljrl o? 

 

1) A – dot matrix,  B – laser,   C – inkjet 
2) A – dot matrix,  B – inkjet,   C – laser 
3) A – inkjet,   B – dot matrix,  C – laser 
4) A – laser,   B – dot matrix,  C – inkjet 
5) A – laser,   B – inkjet,   C – dot matrix 

 
Answer : 1 )  
 

Dot Matrix Printers - ;s;a kHdi uqøK hka;%h 

 

How It Works - tys l%shdldÍ;ajh 
 

1 Print Head and Ink Ribbon - uqøK YS¾Ih iy ;Ska; mS;a; máh 

A dot matrix printer uses a print head that contains a series of pins arranged in a matrix. The print 

head moves horizontally across the paper while the pins strike an ink ribbon. This impact transfers ink 

from the ribbon onto the paper in the form of dots. By combining these dots, the printer creates letters, 

numbers, and images.  
;s;a kHdi uqøK hka;%h kHdihl ilik ,o lgq ud,djla wvx.= uqøK YS¾Ihla Ndú;d lrhs' uqøK 
YS¾Ih lvodis yryd ;sria w;g p,kh jk w;r lgq ;Ska; máhlg myr fohs' fuu n,mEu 
mS;a; máfhka ;Ska; ;s;a wdldrfhka lvodis u;g udre lrhs' fuu ;s;a tl;= lsÍfuka uqøK 
hka;%h wl=re" wxl iy rEm ks¾udKh lrhs' 

 

2 Paper Movement - lvodisfha p,kh 
The paper is fed through the printer by rollers, and the print head moves back, forth to print each line.  
lvodis, frda,¾ u.ska uqøK hka;%h yryd ,efnk w;r" tla tla fma<sh uqøKh lsÍu i|yd uqøK 
ysi tyd fuyd f.k hhs' 

 

Phrase Match : Phrase/jdlH LKavh A  

"A moving print head striking an ink ribbon against the paper" perfectly describes the dot matrix printer's 

operation. A 

" p,kh jk uqøK ysila u.ska ;Ska; wdf,ams; máhla uqøK lvodisfha jeoaoùu " ;s;a kHdi uqøK hka;%fha 
l%shdldß;ajh ukdj úia;r lrhs' 
 

Inkjet Printers - ;Ska; úÿï  uqøK hka;%h 
 

How It Works - tys l%shdldÍ;ajh 
 

1. Spraying Ink - ;Ska; biSu 
Inkjet printers use a print head equipped with tiny nozzles that spray microscopic droplets of ink 

directly onto the paper. The ink is deposited in a precise pattern to create text and images. This method 

allows for high-resolution and vibrant color prints.  
;Ska; úÿï  uqøK hka;% l=vd ;=vq j,ska iukaú; uqøK YS¾Ihla Ndú;d lrk w;r tuÕska ;Ska;j, 
wkaùlaISh ìxÿ fl,skau lvodis u; biskq ,efí' wl=re iy rEm ks¾udKh lsÍu i|yd ;Ska; 
ksYaÑ; rgdjlg ;ekam;a lr we;' fuu l%uh uÕska wê-úfNaok iy úÑ;%j;a j¾K uqøK i|yd 
bv ,nd foa' 
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2. Paper Feed 

The paper moves through the printer while the print head travels back and forth to build up the image.  
uqøK YS¾Ih rEmh f.dvke.Su i|yd tyd fuyd .uka lrk w;r lvodis uqøK hka;%h yryd 
.uka lrhs' 

 

Phrase Match : Phrase/jdlH LKavh C  

"Nozzles spraying ink onto paper" accurately describes the inkjet printer’s method of printing. 

";=vq (nozzels) u.ska lvodishg ;Ska; biSu" ;Ska; úÿï  uqøK hka;%h uqøK l%uh ksjerÈj úia;r lrhs' 
 

Laser Printers - f,ai¾ uqøK hka;%h 

 

How It Works - tys l%shdldÍ;ajh 
 

1. Laser and Drum - f,ai¾ iy fnrh 

Laser printers use a laser beam to write an image onto a rotating drum (also known as a photoconductor 

or imaging drum). The laser creates an electrostatic charge on the drum's surface in the pattern of the 

image.  
f,ai¾ uqøK hka;% uÕska N%uKh jk fnrhla u; rEmhla ,sùug f,ai¾ loïNhla Ndú;d lrhs 
^m%ldY ikakdhl fyda m%ldY fnrh f,io ye¢kafõ&' f,ai¾ rEmfha rgdj wkqj fnrfha u;=msg 
úoHq;a iaÓ;sl wdfrdamKhla ks¾udKh lrhs' 

 

2. Toner Transfer - fgdak¾ udre lsÍu 
Toner, which is a fine powder, is attracted to the charged areas of the drum. The toner then gets 

transferred from the drum to the paper. The paper is heated (fused) to bond the toner to the paper, 

producing the final print.  
isyska l=vq j¾.hla jk fgdak¾ fnrfha wdfrdams; m%foaYj,g wdl¾IKh fõ' túg fgdak¾ fnrfha 
isg lvodis fj; udre fõ' fgdak¾ lvodishg nkaOkh lsÍu i|yd lvodis r;a lr ^ú,Sk lr& 
wjika uqøKh ksmojhs' 

 

3. Paper Path 

The paper moves through the printer, where it picks up the toner from the drum and passes through 

the fuser.  
lvodis uqøK hka;%h yryd .uka lrhs" tys§ th fnrfhka fgdakrh ,ndf.k *shqirh yryd 
.uka lrhs' 

 

Phrase Match : Phrase/jdlH LKavh B 

" Toner attracting to what is printed on a cylinder which is then transferred to paper " describes the laser 

printer’s mechanism of using toner and a drum to create prints.  

B jdlH LKavh "is,skavrhl uqøKh jk fohg fgdakr wdl¾IKh ù tajd miqj lvodishg udre ùu" 
fgdak¾ iy v%ï Ndú;d lsÍfï f,ai¾ uqøK hka;%fha hdka;%Kh úia;r lrhs' 
 

 

So, Option 1) is the correct match for the given descriptions  

tneúka Option  1) § we;s  úia;r i|yd ksjerÈ .e,mSuhs' 
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5. Which of the following will cause the CPU to execute a different set of instructions? 

uOH ieliqï tallhg fjk;a Wmfoia iuQyhla l%shd;aul lsÍu i|yd my; ljrla fya;= fõo? 
 

A -  a context switch 
ikaO¾N iaúphla  

 

B -  an interrupt 
w;=reì÷ula  

 

C -  user selecting the shutdown option in the computer 
mßYS,lhd mß.Klfha l%shdúrys; lsÍfï úl,amh (shutdown) l%shd;aul lsÍula 

 

 
 
 
 

Answer : 5 )  
 

A. Context Switch - ikaO¾N iaúph 
A context switch is a fundamental operating system function that allows multiple processes or  
threads to share the CPU. When the operating system decides to switch from one process to another,  
it performs a context switch.  
ikao¾Nh iaúphla hkq CPU fnod .ekSug nyq l%shdj,s fyda threads j,g bv i,ik uQ,sl 
fufyhqï moaO;s Y%s;hls' fufyhqï moaO;sh tla l%shdj,shlska ;j;a l%shdj,shlg udre ùug  
;SrKh lrk úg" th ikao¾Nh udre lsÍula isÿ lrhs' 

 
How It Works - tys l%shdldÍ;ajh 

 

• Saving State - iq/lSfï ;;a;ajh 
The current state of the running process (including CPU registers, program counter, and memory 
management information) is saved in a data structure known as the process control block (PCB).  
Odjk l%shdj,sfha j;auka ;;a;ajh ^CPU frðia;r" jevigyka .Klh iy u;l l<ukdlrK 
f;dr;=re we;=¿j& l%shdj,s md,k LKavh (PCB) f,i ye¢kafjk o;a; jHqyhla ;=< iqrlskq ,efí' 

 

• Loading New State - kj ;;a;ajh mQrKh lsrsu 
The operating system then retrieves the PCB of the next scheduled process and loads its state into the 
CPU registers.  
fufyhqï moaO;sh B<Õg kshñ; l%shdj,sfha PCB ,ndf.k tys ;;a;ajh CPU frðia;r fj; 
mQrKh lrjhs' 

 

• Execution - l%shd;aul lsÍu 
The CPU begins executing the instructions of the newly scheduled process.  
CPU w¨;ska kshñ; l%shdj,sfha Wmfoia l%shd;aul lsÍu wdrïN lrhs' 

 
Impact - n,mEu  
This switching allows multiple processes to run seemingly simultaneously on a single CPU, improving 
system responsiveness and resource utilization. Each process has its own set of instructions that will be 
executed; hence the CPU is effectively running a different set of instructions.  
fuu udreùu uÕska moaO;s m%;spdr oelaùu iy iïm;a Ndú;h jeä ÈhqKq lrñka" ;ks CPU tlla u; 
tljr l%shdj,s lsysmhla l%shd;aul ùug bv i,ihs' iEu l%shdj,shlgu thgu wdfõKsl jQ Wmfoia 
ud,djla l%shd;aul jkq we;" tneúka CPU M,odhS f,i fjkia Wmfoia ud,djla l%shd;aul lrhs' 
 
B. An Interrupt - w;=reì÷ula 

An interrupt is a signal that indicates an event that needs immediate attention from the CPU.  
Interrupts can be generated by hardware (like I/O devices) or software (like system calls).  
w;=reì÷ula  hkq CPU fj;ska laIKsl wjOdkhla wjYH jk isÿùula fmkakqï lrk ix{djls' 
oDVdx. (I/O Wmdx. jeks& fyda uDÿldx. ^moaO;s weu;=ï jeks& u.ska ndOd lsÍï ckkh l< yel' 

 
How It Works - tys l%shdldÍ;ajh 
 

• Interrupt Signal - w;=reì÷ï ix{d 
When an interrupt occurs, the CPU completes the current instruction and then saves its state.  
w;=reì÷ula a isÿ jQ úg" CPU j;auka Wmfoia iïmQ¾K lr tys ;;ajh iqrlshs' 

 

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) All of the above. 
by; ish,a,u. 
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• Interrupt Handler  

The CPU then jumps to a specific routine called an interrupt handler or interrupt service routine  
(ISR), which contains the instructions to handle the interrupt.  
CPU miqj " ndOd yeisrùug Wmfoia wvx.= interrupt handler fyda interrupt service routine (ISR) 
f,i ye¢kafjk ksYaÑ; Èk p¾hdjlg m;afõ' 

 

• Returning to Original Task 
After the interrupt has been processed, the CPU restores the saved state and resumes executing the 
original program.  
ndOdj ieliSfuka miq" CPU iq/ls ;;a;ajh m%;sidOkh lr uq,a jevigyk l%shd;aul lsÍu kej; 
wdrïN lrhs' 

 
Impact - n,mEu 
This mechanism allows the CPU to respond quickly to important events, ensuring that critical tasks are 
handled promptly. The instructions executed during the interrupt handling are different from those of the 
original program, thus changing the set of instructions being executed.  
fuu hdka;%Kh CPU yg jeo.;a isÿùï j,g blaukska m%;spdr oelaùug bv i,ihs" ;SrKd;aul 
ld¾hhka laIKslj yiqrejk nj iy;sl lrhs' ndOd lsÍï yeisrùfï§ l%shd;aul lrk ,o Wmfoia  
uq,a jevigyfka tAjdg jvd fjkia jk w;r tuÕska l%shd;aul jk Wmfoia ud,dj fjkia fõ' 
 
C. User Selecting the Shutdown Option  

mßYS,lhd mß.Klfha l%shdúrys; lsÍfï úl,amh l%shd;aul lsÍula 
When a user selects the shutdown option, the operating system initiates a series of procedures to  
safely terminate all running processes and power down the system.  
mßYS,lfhl= Shutdown úl,amh f;dard.;a úg" fufyhqï moaO;sh ish¨u Odjk l%shdj,Ska 
wdrlaIs;j wjika lsÍug iy moaO;sh n, rys; lsÍug l%shd mámdá ud,djla wdrïN lrhs' 

 
How It Works - tys l%shdldÍ;ajh 
 

• Process Termination - l%shdj,s wjika lsÍu 
The operating system sends signals to all running applications to close them, allowing them to save  
data and release resources.  
fufyhqï moaO;sh l%shd;aul jk ish¨u fhÿï fj; tAjd jid oeóu i|yd ix{d hjhs" o;a; 
iq/lSug iy iïm;a uqod yeÍug bv i,ihs' 
 

• System Cleanup 
The OS performs cleanup tasks, such as flushing caches, writing data to disk, and closing network 
connections.  
OS uÕska kYH bj;a lsÍu" ;eáhg o;a; ,sùu iy cd, iïnkaO;d jeiSu jeks msßisÿ lsÍfï 
ld¾hhka isÿ lrhs' 
 

• Power Off 
Finally, the operating system sends a command to the hardware to power down the system.  
wjidk jYfhka" fufyhqï moaO;sh uÕska moaO;sh n, úrys; lsrsug oDVdx. fj; úOdkhla hjhs' 

 

Impact - n,mEu 
The shutdown process involves executing a distinct set of instructions that differ from the normal  
operation of the system. This includes system calls and routines specific to shutting down, which are not 
part of the regular execution flow of applications.  
shutdown l%shdj,shg moaO;sfha idudkH l%shdldß;ajhg jvd fjkia Wmfoia ud,djla l%shd;aul lsÍu 
we;=<;a fõ' fhÿïj, ks;H l%shd;aul lsÍfï m%jdyfha fldgila fkdjk jid oeóu i|yd úfYaIs; jQ 
moaO;s weu;=ï iy p¾hdjka fuhg we;=<;a fõ' 

 

Summary - idrdxYh 
In summary, all three options cause the CPU to execute different sets of instructions. Each mechanism 
serves a specific purpose in managing processes, responding to events, or safely terminating operations, 
thereby enhancing the overall functionality and efficiency of the computer system.  
idrdxYhla f,i" úl,am ;=ku CPU úúO Wmfoia ud,djka l%shd;aul lsÍug fya;= fõ' iEu 
hdka;%Khlau l%shdj,s l<ukdlrKh" isÿùï j,g m%;spdr oelaùu fyda wdrlaIs;j fufyhqï wjika 
lsÍu i|yd ksYaÑ; wruqKla bgq lrhs" tuÕska mß.Kl moaO;sfha iuia; l%shdldÍ;ajh iy 
ld¾hlaIu;dj jeä lrhs' 
 

Thus, the correct answer is  5) All A, B and C. 
fï wkqj" ksjerÈ ms<s;=r  5) A, B yd C ish,a,u. 
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6. A program runs fastest when the data it requires are in the 

l%uf,aLhla fõ.fhkau l%shd;aul jkafka thg wjYH o;a;, 
 

1) oDV ;eáfha (hard disk)  ;sfnk úg h'           
2) L1 ksys; (L1 cache) u;lfha ;sfnk úg h'  
3) L2 ksys; (L2 cache) u;lfha ;sfnk úg h'  
4) pqïNl máfha (magnetic tape) ;sfnk úg h' 
5) m%Odk u;lfha (main memory) ;sfnk úg h' 

 
Answer : 2 )  
 

1. Hard Disk - oDV ;eáh 

Hard disks are traditional storage devices used for long-term data storage. They consist of spinning 
magnetic platters and read/write heads that move to access different parts of the disk. This mechanical 
nature makes hard disks relatively slow in terms of access speed. The time it takes to locate and 
retrieve data from a hard disk is measured in milliseconds, which is quite slow compared to electronic 
memory.  
oDV ;eá È.= ld,Sk o;a; .nvd lsÍu i|yd Ndú;d lrk idïm%odhsl .nvd Wmdx. fõ' tAjd 
N%uKh jk pqïnl ;eá j,ska iukaú; jk w;r ;eáfha úúO fldgia fj; m%fõY ùug lshùfï 
$ ,sùfï ysi p,kh fõ' fuu hdka;%sl iajNdjh oDV ;eá m%fõY fõ.h wkqj idfmalaIj ukao.dó 
lrhs' oDV ;eáhl o;a; fidhd .ekSug iy ,nd .ekSug .;jk ld,h ñ,s ;;amr j,ska ukskq 
,nk w;r th bf,lafg%dksl u;lhg idfmalaIj ;rula ukao.dó fõ' 
 

Data Transfer Rate: Moderate  
o;a; yqjudre wkqmd;h( uOHia; 

 
2. L1 Cache - L1 jdrlh 

L1 cache, or Level 1 cache, is a small, extremely fast memory located directly on the CPU chip. It 
stores frequently accessed data and instructions to provide the processor with the fastest possible 
access times.  
L1 jdrl" fyda m<uq uÜgfï jdrl hkq CPU Ñmh u; iDcqju msysgd we;s l=vd" w;sYh fõ.j;a 
u;lhls' th ilikhg fõ.j;au m%fõY fõ,djka iemhSu i|yd ks;r m%fõY jk o;a; iy 
Wmfoia .nvd lrhs' 
 

Data Transfer Rate: Very high  
o;a; yqjudre wkqmd;h( b;d by< 

 
3. L2 Cache - L2 jdrlh 

L2 cache, or Level 2 cache, is a larger and somewhat slower cache compared to L1, but it still resides 
on or very close to the CPU. It acts as a buffer between the faster L1 cache and the slower main 
memory (RAM). L2 cache helps reduce the time the CPU has to wait for data that is not found in the 
L1 cache.  
L2 jdrlh " fyda fojk uÜgfï jdrlh  L1 yd ii|k úg úYd, iy ;rula ukao.dó jdrl 
u;lhls" kuq;a th ;ju;a CPU u; fyda b;d wdikakj mj;S' th fõ.j;a L1 jdrlh iy 
ukao.dó m%Odk u;lh (RAM) w;r n*rhla f,i l%shd lrhs' L2 jdrlh L1 jdrlfha fkdue;s 
o;a; i|yd CPU yg /£ isàug we;s ld,h wvq lsÍug WmldÍ fõ' 
 

Data Transfer Rate: High, but less than L1  
o;a; yqjudre wkqmd;h( by<" kuq;a L1 g jvd wvqh 
 

4. Magnetic Tape -  pqïnl máh 

Magnetic tape is an older form of storage primarily used for archival purposes and backup. It stores 
data sequentially, meaning that accessing specific pieces of data requires searching through other data 
first. This sequential access makes it unsuitable for tasks that require fast data retrieval.  
pqïnl máh hkq f,aLkd.dr wruqKq iy Wmia: lsÍu i|yd uQ,sl jYfhka Ndú;d lrk merKs 
.nvd wdldrhls' th o;a; wkql%ñlj .nvd lrhs" tkï ksYaÑ; o;a; fldgia fj; m%fõY ùug 
m%:ufhka fjk;a o;a; yryd fiùu wjYH fõ' fuu wkql%ñl m%fõYh fõ.j;a o;a; ,nd .ekSu 
wjYH jk ld¾hhka i|yd th kqiqÿiq fõ' 
 

Data Transfer Rate: Moderate to low  
o;a; yqjudre wkqmd;h( uOHia;fha isg wvq 

-11- RAVINDU BANDARANAYAKE 
 

#ictfromabc 



 

 

 
5. Main Memory - m%Odk u;lh  (RAM)  

Main memory, or RAM, is used by the CPU to store data and instructions that are actively used during 
computations. It is much faster than hard disks and magnetic tapes but not as fast as the CPU caches. 
RAM allows for quick read and write operations necessary for active processes and applications. 
m%Odk u;lh" fkdfyd;a RAM, CPU úiska .Kkh lsÍï j,§ il%shj Ndú;d lrk o;a; iy 
Wmfoia .nvd lsÍug Ndú;d lrhs' th oDV ;eá iy pqïnl máj,g jvd b;d fõ.j;a kuq;a 
CPU jdrl ;rï fõ.j;a fkdfõ' il%Sh l%shdj,s iy fhÿï i|yd wjYH blauka lshùu iy ,sùfï 
fufyhqï i|yd RAM bv ,nd foa' 
 

Data Transfer Rate: High, but less than L1 and L2 caches  
o;a; yqjudre wkqmd;h( by<" kuq;a L1 iy L2 jdrl j,g jvd wvqh 

 
Conclusion ks.ukh 

Given these speed characteristics, the L1 cache (option 2) is the fastest in terms of access time because it 
is directly integrated into the CPU. This proximity to the CPU and its high-speed nature allows it to provide 
the quickest data retrieval, thus enabling the fastest execution of programs. Therefore, a program runs 
fastest when the data it requires are in the L1 cache  
fuu ,laIK wkqj" L1 jdrl ^úl,am 2& m%fõY ld,h wkqj fõ.j;au fõ" ukao th iDcqju CPU 
fj; tAldnoaO ù we;' CPU fj; fuu ióm;ajh iy tys wêfõ.S iajNdjh fõ.j;au o;a; ,nd 
.ekSug bv i,ihs" tuÕska jevigyka fõ.fhka l%shd;aul lsÍug yels fõ' tneúka" jevigykla 
fõ.fhka l%shd;aul jkafka thg wjYH o;a; L1 jdrl u;lfha we;s úgh 
 
According to this answer should be 2). 
 fï wkqj ms<ss;=re wxl 2) ksjerÈ fõ 
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7. What is the correct binary equivalent of decimal 13.12510? 

oYuh 13.12510 g ;=,H jk ksjerÈ oaúuh ixLHdj l=ula o? 
 

 
 
 

Answer : 3 ) 
 

When converting a decimal number to another base, the decimal part and the non-decimal part should be 
considered separately. Here let's find out how to convert to different bases. 
oyfha mdofha oYu iys; ixLHdjla fjk;a mdohlg yerùfï§ oYu iys; fldgi iy rys; fldgi 
fjk fjku i,ld iq¿ l< hq;=h' fuys§ úúO mdoj,g mßj¾;kh lrk wdldrh fidhd n,uq' 
 

When converting the non-decimal part, the number must be divided by the base to be converted. The 
remaining values obtained during division should be written down and aligned from bottom to top. 
fuys oYu rys; fldgi mßj¾;kh lsÍfï§ ixLHdj mßj¾;kh lsÍug wjYH mdofhka fnÈh hq;=h' 
fn§fï§ ,efnk b;sß w.hka ,shd tAjd my< isg by<g fm<.eiaúh hq;=h' 
 

When converting the decimal part, the number must be multiplied by the base to be converted. During 
multiplication, when a number comes to the left of the decimal point, in the next multiplication, regardless 
of that part, only the decimal part should be multiplied. This multiplication should be done until the 
respective decimal part is 0. Finally, the numbers to the left should be aligned from top to bottom. When 
first writing the number here, care should be taken not to write a number to the left of the decimal point. 
fuys oYu iys; fldgi mßj¾;kh lsÍfï§ ixLHdj mßj¾;kh lsÍug wjYH mdofhka .=Kl< 
hq;=h' .=K lsÍfï§ oYu ;sf;ka jïmig ixLHdjla meñKs úg B<Õ .=K lsÍfï§ tu fldgi fkdi,ld 
oYu fldgi muKla i,ld .=K l< hq;=h' fuys§ wod< oYu fldgi 0la jk f;la fuu .=K lsÍu 
isÿl< hq;=h' wjidkfha jïmig meñKs ixLHd by< isg my<g fm<.eiaúh hq;=h' fuys uq,skau 
ixLHdj ,shk úg oYu ;sf;ka jïmi ixLHdjla fkd,sùug j.n,d .; hq;=h' 
 

Converting a decimal number to a binary number 
oYuh ixLHdjla oaúuh ixLHdjla njg mßj¾;kh lsÍu 
 

 
 
 
 
 
 
 

Accordingly,  tA wkqj, 
13.12510 = 1101.0012 

 
Converting a decimal number to a octal number 
oYuh ixLHdjla wIaguh ixLHdjla njg mßj¾;kh lsÍu 
 

 
 
 
 
 
 

Accordingly,  tA wkqj, 
13.12510 = 15.18 

 
Converting a decimal number to a hexadecimal number 
oYuh ixLHdjla IâoYuh ixLHdjla njg mßj¾;kh lsÍu 
 

 
 
 
 
Accordingly,  tA wkqj, 
13.12510 = D.216 
 

So, the correct answer number here is 3. 
tuksid, fuys ksjerÈ ms<s;=re wxlh 3 fõ. 

 

          

1) 1100.001 2) 1100.100 3) 1101.001 4) 1101.100 5) 1101.101   

 

2 
2 
2 

13  

6 -1 

3 -0 

2 1 -1 

 0 -1 

 

8 
8 
 

13  

1 -5 

0 -1 
   

    .125 x 8 

 1.000  

16 
 
 

13  

0 -13 = D 

  
   

    .125 x 16 

 2.000  

    .125 x 2 

 0.250 x 2 

 0.500 x 2 

 1.000 
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8. Which of the following are equivalent to octal 6748? 

my; ljrla wIaGuh 6748 g ;=,H fõo? 
 

A -  110 111 1002 
B -  44410 
C -  2BC16 

 

 
 
 

Answer : 2 ) 
 

Let's convert this octal number to the other bases. 
fuys§ fuu wIaguh ixLHdj wfkla mdoj,g mßj¾;kh lr.ksuq' 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Accordingly, only A and B are true. So, the correct answer number here is 2. 

tA wkqj A iy B muKla i;H fõ' tuksid, fuys ksjerÈ ms<s;=re wxlh 2 fõ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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. 

 

Converting hexadecimal to decimal. 
wIaguh" oYuhg mßj¾;kh lsÍu' 

6748 

6 7 4 

82 81 80 

64x6 8x7 1x4 

384+56+4 

44410 

 

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

6748 

6 7 4 

110 111 100 

1101111002 

 

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

6748 

110 111 100 

1101111002 

0001 1011 1100 

1 11=B 12=C 

1BC16 
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9. The address of an instruction was shown as 5A1 in hexadecimal. What is that address in decimal? 

Wmfoil fhduqj (address) IâoYuh 5A1 f,i oelaúKs' tu fhduqj oYuh wdldrhg l=ula fõo? 
 

 
 
 

Answer : 2 ) 
 

Let’s consider how to convert this hexadecimal number to different bases. 
fuys§ fuu IâoYuh ixLHdj úúO ixLHd mdoj,g mßj¾;kh lrk wdldrh i,ld n,uq' 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

So, the correct answer number here is 2. 

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

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

          

1) 41 2) 1441 3) 1457 4) 2641 5) 23056 
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Converting hexadecimal to decimal. 
IâoYuh" oYuhg mßj¾;kh lsÍu' 

5A116 

5 A=10 1 

162 161 160 

256x5 16x10 1x1 

1280+160+1 

144110 

 

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

5A116 

5 A 1 

0101 1010 0001 

0101101000012 

 

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

5A116 

0101 1010 0001 

0101101000012 

010 110 100 001 

2 6 4 1 

26418 

 



 

 

 
10. A document contains 2048 characters including spaces and line-breaks. How many bits are needed   

to encode this document in ASCII also using the parity bits? 
bv (space) iy fma<s hejqï (line break) o iu. f,aLkhla wkq,laIK 2048 lska iukaú; fõ' iu;d 
(parity) ìgq o Ndú; lrñka fuu f,aLkh ASCII j,ska wdfla;kh lsÍug ìgq fldmuK wjYH fõo? 

 
 
 

Answer : 4 ) 
 

The number of bits required to represent one character by each coding system is as follows. 
tla tla fla; l%u u.ska tla wkq,laIKhla ksrEmKh lsÍu i|yd wjYH ìgq m%udK my; mßÈ fõ' 
 
BCD – 4 bits 

ASCII – 7 bits 

EBCDIC – 8 bits 

Unicode – 16 bits 

 

Accordingly, 2048x7 bits are required to represent 2048 characters in ASCII. 

tA wkqj wkq,laIK 2048la ASCII u.ska ksrEmKh lsÍug ìgq 2048x7 m%udKhla wjYH fõ' 
 
But here using parity bits, 8 bits are consumed to represent ASCII. ASCII with parity bit is a method of 

encoding characters where each character, which is originally represented by 7 bits in the standard ASCII 

table, is extended to 8 bits. The additional 8th bit is used as a parity bit for error detection. There are two 

types of parity: even parity and odd parity. 

kuq;a fuys§ iu;d ìgq Ndú;d lrñka ASCII u.ska ksrEmKh lsÍug ìgq 8la jehfõ' iu;d ìgq iys; 
ASCII hkq idudkH ASCII j.=fõ ìgq 7lska uq,ska ksrEmKh jk iEu wlaIrhlau ìgq 8la olajd 
úysfok wlaIr fla;k l%uhls' wu;r 8 jeks ìgqj fodaI y÷kd.ekSu i|yd iu;d ìgqjla f,i Ndú;d 
lrhs' iu;d ìgq j¾. folla ;sfí" tkï brÜfÜ iu;d mÍlaIdj iy T;af;a iu;d mÍlaIdjhs' 
 
Even Parity brÜfÜ iu;d mÍlaIdj 

The parity bit is set so that the total number of 1s in the 8-bit byte (including the parity bit) is even. 

ìgq 8la iys; nhsgfha ^iu;d ìgqj we;=¿j& uq¿ 1 tAjd .Kk brÜfÜ jk mßÈ ilid we;' 
 

Odd Parity T;af;a iu;d mÍlaIdj 

The parity bit is set so that the total number of 1s in the 8-bit byte (including the parity bit) is odd. 

ìgq 8la iys; nhsgfha ^iu;d ìgqj we;=¿j& uq¿ 1 tAjd .Kk T;af;a jk mßÈ ilid we;' 
 

Accordingly, using parity bits to represent a document with 2048 characters in ASCII requires 2048x8 

bits. 

tA wkqj iu;d ìgq Ndú;d lrñka wkq,laIK 2048la iys; f,aLkhla ASCII u.ska ksrEmKh lsÍug 
ìgq 2048x8 m%udKhla jehfõ' 
 
So, the correct answer number here is 4. 

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

 
 
 
 
 
 
 
 
 

 
 
 
 
 

          

1) 2048 2) 2048 x 2 3) 2048 x 7 4) 2048 x 8 5) 2048 / 8 
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11. What is the correct 2’s complement binary representation of decimal –4910 using 8-bits? 

ìgq 8 Ndú;fhka oYuh –4910 ys ksjerÈ 2 ys wkqmQrl oaúuh (2’s complement) 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’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' 
 

001100012 → 110011102 

 

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' 
 
 

          

1) 00110001   2) 01100010 3) 10011110 4) 11001111 5) 11100010 

 

4910 

27 26 25 24 23 22 21 20 

128 64 32 16 8 4 2 1 

0 0 1 1 0 0 0 1 

001100012 

 

   1 1 0 0 1 1 1 02 

+                           12 

   1 1 0 0 1 1 1 12 
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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' 
 

+4910 → 001100012 

-4910 → 101100012 

 

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' 
 

+4910 → 001100012 

 

So, the correct answer number here is 4. 

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

12. Consider the following logic circuit in which X indicates a two-input logic gate. 

wdodk folla iys; ;d¾lsl oajdrhla X u.ska oelafjk my; ;¾lk mßm:h i,lkak' 
 

 
 
 
 

 
Which of the following should X be so that when A = 0 and B = 1, the output C would be 0? 

A=0 iy B=1 jk úg C m%;sodkh 0 ùug X my; ljrla úh hq;= o? 
 

A -  a NAND gate 
B -  a NOR gate 
C -  an XOR gate 

 

 
 
 

Answer : 5 ) 
 

Let’s first consider the truth table related to the NAND gate. 

fuys§ m<uqj NAND oajdrhg wod< i;H;d j.=j i,ld n,uq' 
 

 
 
 
 
 
 
 
 

Accordingly, when inputs are given as A=0 and B=1, the output will be 1. Accordingly, it is input to logic 

gate X. 

tA wkqj fuys A=0 yd B=1 f,i wdodk ,ndÿka úg m%;sodkh i|yd 1la ,efí' tA wkqj th X ;d¾lsl 
oajdrhg wdodkh fõ' 
 
Both inputs of this X logic gate are connected together so both inputs are 1. Let us consider the truth tables 

related to logic gates given here for answers. 

fuu X ;d¾lsl oajdrfha wdodk folu tlg iïnkaO lr we;s ksid wdodk folgu 1 wdodkh fõ' 
fuys ms<s;=re i|yd ,nd§ we;s ;d¾lsl oajdr j,g wod< i;H;d j.= i,ld n,uq' 
 

 

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. 
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A B F 

0 0 1 

0 1 1 

1 0 1 

1 1 0 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

Accordingly, when both the inputs of all three gates are 1, the output C is 0. Therefore A, B and C are all 

true. 

tA wkqj fuu oajdr ;=fkysu wdodk folu 1 jk úg C m%;sodkh 0 fõ' tuksid A, B yd C ish,a,u 
i;H fõ' 
 
So, the correct answer number here is 5. 

tuksid, fuys ksjerÈ ms<s;=re wxlh 5 fõ. 
 

13. Which of the following is the simplified form of the Boolean expression X(X̅ + Y)? 

X(X̅ + Y) nQ,Sh m%ldYfha ir, wdldrh my; l=ula o? 
 

 
 

Answer : 3 ) 
 

This boolean expression can be simplfied as follows. 
fuu nQ,shdkq m%ldYkh my; wdldrhg iq¿ l< yelsh' 
 

X(X̅ + Y) 

XX̅ + XY  Distributive law ú>gk kHdh 

0 + XY   Inverse law m%;sf,dau kHdh 

XY   Identity law i¾jiduH kHdh 

 
Below are the Boolean laws used for this purpose. 
fï i|yd fhdod.;a tla tla nQ,shdkq kS;s ms<sn|j my; oelafõ' 
 
Distributive law ú>gk kHdh 
A. (B + C) = A. B + A. C 

A + (B. C) = (A + B). (A + C) 

 

Inverse law m%;sf,dau kHdh 
A + A̅ = 1 
A .  A̅  = 0 
 
Identity law i¾jiduH kHdh 

A + 1 = 1 

A + 0 = A 

A . 1   = A 

A . 0   = 0 

 

So, the correct answer number here is 3. 

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

 
 
 
 
 

          

1) X 2) Y 3) XY 4) X̅Y 5) X+Y 

 

P Q C 

0 0 1 

0 1 1 

1 0 1 

1 1 0 

 

NAND gate 

NAND oajdrh 

P Q C 

0 0 1 

0 1 0 

1 0 0 

1 1 0 

 

NOR gate 

NOR oajdrh 

P Q C 

0 0 0 

0 1 1 

1 0 1 

1 1 0 

 

XOR gate 

XOR oajdrh 
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14. A program in execution in a computer is called a process. Which of the following is a possible state 

transition sequence of such a process? 
mß.Klhl l%shd;aul jk l%uf,aLhla" l%shdhkhla (process) f,i ye¢kafõ' l%shdhkhlg wod< ;;a;aj 
ixl%dka;s ms<sfj<la (state transition sequence) úh yelafla my; ljrla o? 

 

1) New → Ready → Running → Terminated   
kj → iQodkï → l%shd;aul →  wjika         

 

2) New →  → Blocked → Terminated     
kj → wjysr l< → wjika         

 

3) New → Ready → Blocked → Running → Terminated 
kj →  → iQodkï → wjysr l< → l%shd;aul → wjika 

 

4) New → Running → Ready → Running → Terminated 
kj → l%shd;aul → iQodkï → l%shd;aul → wjika 

 

5) New → Blocked → Ready → Running → Terminated 
kj → wjysr l< → iQodkï → l%shd;aul → wjika 

 
Answer : 1 ) 
 

Seven State of process diagram 
;;aj yf;a l%shdhk ;;aj rEm igyk 
 

 
 

The seven-state process model is an extension of the traditional five-state process model in operating 
systems. It provides a more detailed and comprehensive view of process states and transitions. Here are 
the seven states and their explanations: 
;;aj yf;a l%shdhk rEm igyk hkq fufyhqï moaO;sj, iïm%odhsl ;;aj mfya l%shdhk rEm igyfkau 
È.=jls' fuu.ska l%shdj,s ;;a;ajhka iy ixl%dka;s ms<sn| jvd;a iúia;rd;aul iy mq¿,a oelaula imhhs' 
;;aj y; iy tAjdfha ld¾hhka fjk fjku my; oelafõ' 

 
• New - kj$ks¾ñ; ;;ajh 

 

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

At this stage, the process is not yet ready to execute. It is in the process of being initialized, including 
allocation of necessary resources. 
fuu wÈhf¾§" l%shdj,sh ;ju;a l%shd;aul lsÍug iQodkï ke;' wjYH iïm;a fjka lsÍu we;=¿j  
th wdrïN lsÍfï l%shdj,shl mj;S' 
 

Blocked 
wjysr l< 

m%;syrKh l< 
iy /£ isák 

Swapped out and 

Waiting 

ks¾ñ; (kj) 
Created (New) 

m%;syrKh l< 
iy wjysr l< 
Swapped out and 

Blocked 

Ready 
iQodkï 

Running 
Odjk 

 

Terminated 
wjika l< 

admit 
we;=,a lsÍu 

 

il%Sh lsÍu 
activate 

;djld,slj 
w;aysgqùu 
suspend 

I/O completed 

I/O iïmQ¾K l< 

activate 

 
suspend 

 

I/O completed 

I/O iïmQ¾K 
l< 

admit 
we;=,a lsÍu 

dispatch 
heùu 

timeout 
ld, .;ùu 

I/O fmdfrd;a;=j 
I/O wait 

uqod yeÍu  
release 

m%Odk u;lh 
Main Memory 

oaù;shsl wOHhkh 
Secondary Storage 
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• Ready - iQodkï ;;ajh 
 

The process is prepared to run but is waiting for CPU time. 
l%shdj,sh l%shd;aul ùug iQodkï kuq;a uOH ieliqï tAllh ld,h tkf;la n,d isà' 
 

The process has all the resources it needs except for the CPU. It is placed in the ready queue, waiting 
for the scheduler to select it for execution. 
uOH ieliqï tAllh yer thg wjYH ish¨u iïm;a l%shdj,shg we;' th l%shd;aul lsÍu i|yd 
kshulrKh úiska f;dard .kakd f;la n,d isák" iQodkï fmda,sfï ;nd we;' 

 

• Running - Odjk ;;ajh 
 

The process is currently being executed by the CPU.  
fuu l%shdj,sh oekg uOH ieliqï tAllh u.ska l%shd;aul fõ' 
 

The process is actively using the CPU. Only one process can be in the running state on a single-core 
processor at any given time. 
l%shdj,sh il%shj uOH ieliqï tAllh Ndú;d lrhs' ´kEu wjia:djl ;ks yr ilikhl Odjk 
;;ajfha mej;sh yelafla tla l%shdj,shla muKs' 

 

• Blocked (or Waiting) - wjysr l< ;;ajh 
 

The process is waiting for some event to occur (e.g., I/O completion, resource availability). 
l%shdj,sh hï isÿùula isÿ jk f;la n,d isà ^Wod'" wdodk$m%;sodk iïmQ¾K lsÍu" iïm;a ,nd 
.ekSfï yelshdj&' 
 

The process cannot proceed until the specific event it is waiting for happens. It is not eligible for the 
CPU until it moves back to the ready state. 
th n,d isák ksYaÑ; isÿùu isÿjk f;la l%shdj,sh bÈßhg hd fkdyel' th kej; iQodkï 
;;a;ajhg f.k hk f;la th uOH ieliqï tAllh fj; hdu i|yd iqÿiq fkdfõ' 

 

• Suspended (Ready) - m%;syrKh l< /§ isák ;;ajh 
 

The process is in the ready state but has been swapped out of main memory. 
l%shdj,sh iQodkï ;;ajfha mj;sk kuq;a m%Odk u;lfhka udre lr we;' 
 

This state is used to manage memory more efficiently. The process is ready to execute but is temporarily 
stored on disk. 
u;lh jvd;a ld¾hlaIuj l<ukdlrKh lsÍug fuu ;;ajh Ndú;d fõ' l%shdhkh l%shd;aul lsÍug 
iQodkï kuq;a ;djld,slj ;eáfha .nvd lr we;' 

 

• Suspended (Blocked) - m%;syrKh l< wjysr l< ;;ajh 
 

The process is in the blocked state and has been swapped out of main memory. 
l%shdj,sh wjysr ù we;s w;r m%Odk u;lfhka udre lr we;' 
 

Similar to the suspended ready state, this state helps manage memory. The process is waiting for an 
event and is also swapped out of memory. 
w;aysgqjk ,o iQodkï ;;ajhg iudk" fuu ;;ajh u;lh l<ukdlrKh lsÍug WmldÍ fõ' 
l%shdj,sh isÿùula i|yd n,d isák w;r u;lfhka o yqjudre fõ' 

 
• Terminated - wjika l< ;;ajh 
 

The process has finished execution.  
l%shdhkh l%shd;aul lsÍu wjika lr we;' 
 

The process has completed its execution and is waiting to be removed from the process table. All 
resources used by the process are released. 
l%shdhkh tys l%shd;aul lsÍu iïmQ¾K lr we;s w;r l%shdhk j.=fjka bj;a lsÍug n,d isà' tu 
l%shdhkh úiska Ndú;d lrk ,o ish¨u iïm;a uqod yßkq ,efí' 

 
Accordingly, the most suitable answer is 1. 
tA wkqj jvd;a .e<fmk ms<s;=r jkafka 1 hs' 
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15. Amara powers on the computer and starts a spreadsheet application. Then he also opens a web 

browser. Which of the following are possible execution sequences on the processor of his computer? 
wur mß.Klh mK.kajd me;=reïm;a fhÿula wdrïN lrhs' bkamiq Tyq fjí w;ßlaiqjlao újD; 
lrhs' Tyqf.a mß.Klfha ilikh u; Odjkh jkakkaf.a ksjerÈ wkqms<sfj<la úh yelafla my; 
ljrla o? 

 

1) BIOS → OS → spreadsheet process → OS → web browser process → OS → ... 
2) BIOS → spreadsheet process → OS → web browser process → OS → spreadsheet → process → 

...  
3) BIOS → spreadsheet process → web browser process → OS → ...       
4) BIOS → OS → spreadsheet process → web browser process → OS → ... 
5) BIOS → OS → spreadsheet process → web browser process → spreadsheet process → web 

browser process → ... 
 

Answer : 1 ) 

 

1) BIOS → OS → spreadsheet process → OS → web browser process → OS → ... 
 

BIOS 

When the computer is powered on, the Basic Input/Output System (BIOS) initializes hardware 

components and loads the bootloader, which in turn loads the Operating System (OS). 

mß.Klh n,.kajd we;s úg" uQ,sl wdodk$m%;sodk moaO;sh ^BIOS& oDVdx. ixrpl wdrïN lr 
werUqï ldrlh mQrKh lrhs" fuh fufyhqï moaO;sh ^OS& mQrKh lrhs' 
 
OS 

The OS is responsible for managing hardware resources and running applications. Once loaded, the OS 

starts managing processes, including the spreadsheet application. 
oDvdx. iïm;a l<ukdlrKh lsÍu iy fhÿï Odjkh lsÍu i|yd fufyhqï moaO;sh j.lsj hq;=h' 
mQrKh jQ miq" OS me;=reïm;a fhÿu we;=¿j l%shdj,s l<ukdlrKh lsÍu wdrïN lrhs' 
 

Spreadsheet process 

When Amara opens the spreadsheet application, the OS allocates resources and schedules it as a process 

to run on the processor. 

wur me;=reïm;a fhÿu újD; lrk úg" OS úiska iïm;a fjka lr th ilikh u; l%shd;aul 
lsÍug l%shdj,shla f,i Wmf,aLk.; lrhs' 
 

OS 

After the spreadsheet process is started, the OS continues to manage the system. It will handle other 

tasks, including user inputs or system requests. 

me;=reïm;a l%shdj,sh wdrïN lsÍfuka miqj" OS moaO;sh È.gu l<ukdlrKh lrhs' th mßYS,l 
wdodk fyda moaO;s b,a,Sï we;=¿ wfkl=;a ld¾hhka yiqrejkq we;' 
 

Web browser process 

When Amara opens the web browser, the OS initiates another process for this application, switching 

between processes as necessary to give the appearance of simultaneous execution (multitasking). 

wur fjí w;ßlaiqj újD; lrk úg" OS úiska fuu fhÿu i|yd fjk;a l%shdj,shla wdrïN lrhs" 
tljr l%shd;aul lsÍfï ^nyq ld¾h& fmkqu ,nd §u i|yd wjYH mßÈ l%shdj,s w;r udre fõ' 

 

2) BIOS → spreadsheet process → OS → web browser process → OS → spreadsheet → process 

→ ...  
 

 Incorrect 
 jerÈhs 
  

 The OS must be loaded after BIOS initialization before any application processes can start. Therefore,  

 the spreadsheet process cannot start directly after the BIOS; the OS must load first. 

´kEu fhÿï l%shdj,shla wdrïN lsÍug fmr BIOS wdrïNfhka miqj OS mQrKh l< hq;=h' tneúka"  
me;=reïm;a l%shdj,sh BIOS j,ska miqj iDcqju wdrïN l< fkdyel' OS tl uq,skau mqrKh úh 
hq;=hs' 
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3) BIOS → spreadsheet process → web browser process → OS → ...       

 

Incorrect 
jerÈh 

 

As with option 2, the OS must load before any application processes. Starting application processes 

without loading the OS is not possible. 

fofjks ms<s;=r fuka" ´kEu fhÿï l%shdj,shlg fmr OS mQrKh l< hq;=h' fufyhqï moaO;sh 
mQrKh fkdlr fhÿï l%shdj,s wdrïN l< fkdyel' 

 

4) BIOS → OS → spreadsheet process → web browser process → OS → ... 
 

 Incorrect 
 jerÈh 
 

 This option is close but suggests that both the spreadsheet and web browser processes start immediately  

 one after the other without any intermediate OS management, which is not realistic. The OS would  

 typically be involved between process transitions. 

fuu úl,amh wdikak kuq;a me;=reïm;a iy fjí w;ßlaiq l%shdj,s folu lsisÿ w;rueÈ OS 
l<ukdlrKhlska f;drj tlska tl laIKslj wdrïN jk nj fhdackd lrhs" th h:d¾:jd§ fkdfõ' 
fufyhqï moaO;sh idudkHfhka l%shdj,s ixl%dka;s w;r iïnkaO fõ' 

 
5) BIOS → OS → spreadsheet process → web browser process → spreadsheet process → web 

browser process → ... 
 

Incorrect 
jerÈh 

 

While this option begins correctly, it suggests that the spreadsheet and web browser processes alternate 

directly without OS intervention. In reality, the OS manages process scheduling and context switching, 

so it must be involved between transitions. 

fuu ms<s;=r ksjerÈj wdrïN jk w;r" th me;=reïm; iy fjí w;ßlaiq l%shdj,Ska OS 

ueÈy;aùulska f;drj iDcqju úl,am jk nj fhdackd lrhs' h:d¾:fha §" OS úiska l%shdj,s 
kshulrKh iy ikao¾Nh udre lsÍu l<ukdlrKh lrhs" tneúka fuh ixl%dka;s w;r iïnkaO 
úh hq;=h' 

 
Accordingly, the most suitable answer is 1. 

tA wkqj jvd;a .e<fmk ms<s;=r jkafka 1 hs' 
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16. Which of the following statements are true? 

my; ljr m%ldY ksjerÈ fõ o? 
 

A -  A firewall acts as a packet filter inspecting all the packets entering a network. 

cd,hlg we;=¿jk ish¨  melÜgq mÍlaId lrk melÜgq fmrykla f,i .sksmjqrla (firewall) 
l%shdlrhs' 

 

B -  A malware that misleads the users by disguising itself as a standard program is termed a Trojan 
Horse. 
iïu; l%uf,aLhla f,i fmkS isáñka mßYS,lhka rjgk wksIag uDÿldx.hla fg%dacka wYajhl=ef,i 
ye¢kafõ' 

 

C -  A strong password should have a combination of uppercase and lowercase letters, numberseand 
symbols of sufficient length. 
Yla;su;a uqrmohl (password) lemsg,a wl=re (upper case)" l=vd wl=re (lower case)" b,lalï 
iy ixfla; (symbols) ixfhdackhla m%udKj;a È.lska ;sìh hq;= h' 
 

 
 
 

Answer : 5 ) 
 

A. A firewall acts as a packet filter inspecting all the packets entering a network. 
cd,hlg we;=¿jk ish¨ melÜgq mÍlaId lrk melÜgq fmrykla f,i .sksmjqrla l%shdlrhs' 

 

Correct ksjerÈhs 
 

A firewall monitors incoming and outgoing network traffic and decides whether to allow or block 
specific traffic based on predefined security rules. It acts as a packet filter by inspecting packets 
entering and leaving the network. 
.sks mjqrla meñfKk iy msg;g hk cd, .ukd.ukh ksÍlaIKh lrk w;r mQ¾j ksYaÑ; 
wdrlaIl kS;s u; mokïj ksYaÑ; .ukd.ukhg bv §u fyda wjysr lsÍu ;SrKh lrhs' cd,hg 
we;=¿ jk iy msgjk melÜgq mÍlaId lsÍfuka th melÜgq fmrkhla f,i l%shd lrhs' 

 
B. A malware that misleads the users by disguising itself as a standard program is termed a Trojan 

Horse.  
iïu; l%uf,aLhla f,i fmkS isáñka mßYS,lhka rjgk wksIag uDÿldx.hla fg%dacka wYajhl= 
f,i ye¢kafõ' 

 

Correct ksjerÈh 
 

A Trojan Horse is a type of malware that disguises itself as a legitimate or benign software program 
to trick users into installing it. Once installed, it can perform malicious activities. 
fg%dacka wYajhd hkq kS;Hdkql+, fyda hym;a uDÿldx. jevigykla f,i fjiaj<d.;a wksIag 
uDÿldx. j¾.hls" th ia:dmkh lsÍug mßYS,lhka rjgd we;' ia:dmkh lsÍfuka miq" th wksIag 
l%shdldrlï isÿ l< yelsh' 

 
C. A strong password should have a combination of uppercase and lowercase letters, numbers and 

symbols of sufficient length. 

Yla;su;a uqrmohl (password) lemsg,a wl=re (upper case)" l=vd wl=re (lower case)" b,lalï iy 
ixfla; (symbols) ixfhdackhla m%udKj;a È.lska ;sìh hq;= h' 

 

Correct ksjerÈhs 
 

Strong passwords are recommended to include a mix of uppercase and lowercase letters, numbers, 
and symbols to enhance security. Length also contributes to password strength. 
wdrlaIdj jeä lsÍu i|yd lemsg,a wl=re iy isïm,a wl=re" wxl iy ixfla; ñY%Khla we;=<;a 
lsÍug m%n, uqrmo ks¾foaY flf¾' uqrmo Yla;shg È. o odhl fõ' 

 
Accordingly, all the above answers are correct. 
tA wkqj by; ioyka ish¿u ms<s;=re ksjerÈ fõ' 

 
 
 

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) All of the above. 
by; ish,a,u. 
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17. Which of the following statements are true? 

my; ljr m%ldY ksjerÈ fõ o? 
 

A -  One of the uses of encryption is to ensure confidentiality of transmitted data. 
.=ma; fla;kfha (encryption) tla Ndú;hla jkafka o;a;j, ryiHNdjh iy;sl lr .ekSuhs' 

 

B -  Every user needs to have a pair of dissimilar keys when using Asymmetric Key Encryption. 
wiuñ;sl (asymmetric) .=ma; fla;kh Ndú; lrk úg" iEu mßYS,lfhla i;=ju wiudk 
h;=reehq.,hla ;sìh hq;= h' 

 

C -  Users must share a common key when exchanging information using Symmetric Key Encryption. 
iuñ;sl .=ma; fla;kh Ndú; fldg f;dr;=re yqjudre lr.ekSfï§ mßYS,lhka fmdÿ h;=rla 
yjqf,a mßyrKh l< hq;= h' 
 

 

 
 

Answer : 5 ) 
 

A. One of the uses of encryption is to ensure confidentiality of transmitted data. 

.=ma; fla;kfha (encryption) tla Ndú;hla jkafka o;a;j, ryiHNdjh iy;sl lr .ekSuhs' 
 

Correct ksjerÈhs 
 

Encryption is widely used to protect the confidentiality of data by converting it into a coded format 

that can only be decoded by someone with the correct decryption key. 
ixfla;kh" ksjerÈ úfla;k h;=r iys; flfkl=g muKla úfla;kh l< yels ixfla;d;aul 
wdlD;shlg mßj¾;kh lsÍfuka o;a;j, ryiHNdjh wdrlaId lsÍug nyq,j Ndú;d fõ' 

 

B. Every user needs to have a pair of dissimilar keys when using Asymmetric Key Encryption. 

wiuñ;sl (asymmetric) .=ma; fla;kh Ndú; lrk úg" iEu mßYS,lfhla i;=ju wiudk h;=re 
hq.,hla ;sìh hq;= h' 

 

Correct ksjerÈh 
 

Asymmetric Key Encryption involves two different keys: a public key for encryption and a private 

key for decryption. Each user has a unique pair of these keys. 
wiuñ;sl h;=re ixfla;khg tlsfklg fjkia h;=re folla we;=<;a fõ' ixfla;kh i|yd fmdÿ 
h;=rla iy úfla;kh i|yd mqoa.,sl h;=rla f,i h' iEu mßYS,lfhl=gu fuu h;=re hq.,h 
mj;S' 
 

C. Users must share a common key when exchanging information using Symmetric Key Encryption. 
iuñ;sl .=ma; fla;kh Ndú; fldg f;dr;=re yqjudre lr.ekSfï§ mßYS,lhka fmdÿ h;=rla 
yjqf,a mßyrKh l< hq;= h' 

 

Correct ksjerÈh 
 

Symmetric Key Encryption uses the same key for both encryption and decryption. This key must be 

shared between users securely. 
iuñ;sl h;=re ixfla;kh" ixfla;kh iy úfla;kh hk folgu tlu h;=r Ndú;d lrhs' fuu 
h;=r wdrlaIs;j mßYS,lhka w;r fnod .; hq;=h' 

 

Accordingly, all the above answers are correct. 
tA wkqj by; ioyka ish¿u ms<s;=re ksjerÈ fõ' 

 
 
 
 

 
 
 
 
 

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. 
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18. Which of the following is considered as an erroneously received byte in an even parity system? 

brÜfÜ iu;d moaO;shl fodaI iys;j ,o nhsgh f,i ie,lsh yelafla my; tajdhska ljrla o? 
 
 
 

Answer : 4 ) 
 

Let's construct the correct answer step by step. 
ksjerÈ ms<s;=r mshjfrka mshjr f.dvk.uq' 
 
Understand Even Parity 
brÜfÜ iu;dj f;areï .ksuq 
 

In an even parity system, the total number of 1s in a binary number (byte) must be even. If the number of 

1s is odd, it indicates an error in transmission. 

brÜfÜ iu;d moaO;shl" oaúuh ixLHdjl ^nhsg& uq¿ 1 tAjd ixLHdj brÜfÜ úh hq;=h' 1 tAjd .Kk 
T;af;a kï" th iïfm%aIKfha fodaIhla fmkakqï lrhs' 
 

Count the Number of 1s 

1 tAjd .Kk .Kka lruq 
 

For each byte, count how many bits are set to 1. 
iEu nhsghla i|ydu" ìgq lShla 1 f,i ilid we;aoehs .Kka lrhs' 

 

Check Parity 
iu;dj mÍlaId lruq 
 

1. Determine whether the count of 1s is even or odd. 

1 tAjd .Kk brÜfÜ o T;af;a o hkak ;SrKh lrhs' 
 

2. If the count is even, the byte is considered correctly received (no error). 
.Kk brÜfÜ kï" nhsgh ksjerÈj ,enqKq nj i,lkq ,efí ^fodaIhla fkdue;&' 
 

3. If the count is odd, the byte is considered erroneously received (error). 
.Kk T;af;a kï" nhsgh jerÈ f,i ,enqKq ^fodaIh& nj ie,fla' 

 
Analyse Each Answer. 
tla tla ms<s;=r fjk fjku úYaf,aIKh lruq' 
 

1. Answer (1) -  01010101 

Binary  
oaúuh 

01010101 

Count of 1s 
1 tAj .Kk 

4 (even brÜfÜ) 

Parity  
iu;dj 

Correct ksjerÈ  
(even parity brÜfÜ iu;dj) 

 

 

3. Answer (3) – 10110010 

Binary  
oaúuh 

10110010 

Count of 1s 
1 tAj .Kk 

4 (even brÜfÜ) 

Parity  
iu;dj 

Correct ksjerÈ  
(even parity brÜfÜ iu;dj) 

 

 

 

 

 

2. Answer (2) – 10010011 

Binary  
oaúuh 

10010011 

Count of 1s 
1 tAj .Kk 

4 (even brÜfÜ) 

Parity  
iu;dj 

Correct ksjerÈ  
(even parity brÜfÜ iu;dj) 

          

1) 01010101            2) 10010011 3) 10110010 4) 11011001 5) 11010111 
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1. Answer (4) - 11011001 

Binary  
oaúuh 

11011001 

Count of 1s 
1 tAj .Kk 

5 (odd T;af;a) 

Parity  
iu;dj 

Erroneous jerÈhs  
(odd parity T;af;a iu;dj) 

 



 

 

Wmdx.h (Device) 

A. fiajd,dNshd (client) 

B. kdNsh (hub) 

C. ux yiqrej (router) 

D. fiajdodhlh (server) 

E. iaúph (Switch) 

 

 

 

4. Answer (5) – 11010111 

Binary  
oaúuh 

11010111 

Count of 1s 
1 tAj .Kk 

6 (even brÜfÜ) 

Parity  
iu;dj 

Correct ksjerÈ  
(even parity brÜfÜ iu;dj) 

 
Identify the Erroneous Byte - fodaI iys; nhsgh y÷kd .ksuq 
From the above analysis, Answer (4) 11011001 has an odd number of 1s, indicating an error in an even 
parity system. 
by; úYaf,aIKfhka" (4) 11011001 ms<s;=rg T;af;a ixLHd 1la we;" th brÜfÜ iu;d moaO;shl 
fodaIhla fmkakqï lrhs' 
 

Conclusion - ks.ukh 
The byte (4) 11011001 is the one that is erroneously received according to the even parity rule. 
nhsgh (4) 11011001 hkq brÜfÜ iu;djhg wkqj jerÈ f,i ,efnk tlhs' 

 

19. Match the Devices labelled from A to E to the corresponding Descriptions labelled from 1 to 5. 

my; A isg E f;la kï lr we;s Wmdx." 1 isg 5 f;la kï lr we;s úia;r iu. .<mkak' 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

2) A – 2, B – 4, C – 3, D – 5, E – 1 

3) A – 3, B – 2, C – 1, D – 4, E – 5 

4) A – 4, B – 5, C – 2, D – 1, E – 3 

5) A – 5, B – 1, C – 2, D – 3, E – 4 

 
Answer : 4 ) 
 

Client - fiajd,dNshd 
A client in the context of computer networks is a device or program that accesses services and resources 
provided by a server. Clients are typically user-facing devices or software that interact with servers to 
retrieve information, send data, or perform specific tasks. 
mß.Kl cd, ikao¾Nh ;=< fiajdodhlfhla hkq fiajdodhlhla úiska imhkq ,nk fiajdjka iy 
iïm;a fj; m%fõY jk Wmdx.hla fyda jevigykls' fiajd,dNSka idudkHfhka mßYS,lhka uqyqK fok 
Wmdx. fyda f;dr;=re ,nd .ekSug" o;a; heùug" fyda ksYaÑ; ld¾hhka lsÍug fiajdodhlhka iuÕ 
wka;¾ l%shd lrk uDÿldx. fõ' 
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úia;rh (Description) 

1 –  stores network programs and data files for the users to access 
mßYS,l Ndú;h i|yd cd, l%uf,aL (network programs) iy 
o;a; f.dkq .nvd lrhs 

2 –  a connecting device between Local Area Networks (LAN) and 
Wide Area Networks (WAN) 
ia:dkSh fmfoia cd,hla (LAN) iy mq¿,a fmfoia cd,hla 
(WAN) iïnkaO l< yels Wmdx.hls 

3 –  when a message is received, this transmits it only on the port to 
which the destination computer is attached 
mKsúvhla ,o úg fuh tu mKsúvh ,eìh hq;= mß.Klh   
iïnkaO lr we;s flfjksfha(port) muKla th iïfma%IKh lrhs 

4 –  requests services and content from other computers 
wfkl=;a mß.Klj,ska fiajd iy wka;¾.;(content) b,a,d isáhs 

5 –  when a message is received, this broadcasts it on all ports to all 
attached hosts 
mKsúvhla ,o úg fuh tu mKsúvh ish¨  flfjks yryd   
iïnkaê; ish¨  i;aldrl(hosts) fj; úldYh(broadcast) lrhs 

 



 

 

 
Hub - kdNsh 

A hub is a basic networking device that connects multiple computers or other network devices in a local 
area network (LAN). It operates at the physical layer (Layer 1) of the OSI model and is used to transmit 
data to all connected devices. 
kdNsh hkq ia:dkSh fmfoia cd,hl (LAN) nyq mß.Kl fyda fjk;a cd, Wmdx. iïnkaO lrk uQ,sl 
cd,lrK Wmdx.hls' th OSI wdlD;sfha fN!;sl ia:rfha (Layer 1) l%shd;aul jk w;r ish¨u iïnkaê; 
Wmdx. fj; o;a; iïfm%aIKh lsÍug Ndú;d lrhs'  
 

When a hub receives a data packet from one of its ports, it broadcasts the packet to all other ports, 
regardless of the destination address. 
uOHia:dkhlg tys tla flfjkshlska o;a; melÜgqjla ,enqKq úg" .ukdka; ,smskh l=ula jqj;a" tau 
melÜgqj wfkl=;a ish¨u flfjks fj; úldYkh lrhs' 
 
Router - ux yiqrej 

A router is a sophisticated networking device that forwards data packets between computer networks. It 
operates primarily at the network layer (Layer 3) of the OSI model. Routers are essential for directing 
traffic on the internet and within private networks by determining the best path for data to travel from its 
source to its destination. 
ux yiqrej hkq mß.Kl cd, w;r o;a; melÜ hjk kùk cd,lrK Wmdx.hls' th uQ,sl jYfhka 
OSI wdlD;sfha cd, ia:rfha (Layer 3) l%shd;aul fõ' o;a; tys uQ,dY%fha isg .ukdka;h olajd .uka 
lsÍug fyd|u ud¾.h ;SrKh lsÍu u.ska wka;¾cd,h iy mqoa.,sl cd, ;=< .ukd.ukh fufyhùu 
i|yd ux yiqrej w;HjYH fõ' 
 

Routers receive data packets and use IP addresses to determine the best route to forward these packets to 
their destination. Routers connect different networks, such as a Local Area Network (LAN) to a Wide 
Area Network (WAN). 
ux yiqrejlg o;a; melÜ ,efnk w;r fuu melÜ Tjqkaf.a .ukdka;h fj; fhduq lsÍug fyd|u 
ud¾.h ;SrKh lsÍug IP ,smsk Ndú;d lrhs' ux yiqrej ia:dkSh fmfoia cd,h (LAN) jeks úúO cd, 
mq¿,a m%foaY cd,hlg (WAN) iïnkaO lrhs' 
 
Server - fiajdodhlh 

A server is a powerful computer or system that provides resources, data, services, or programs to other 
computers, known as clients, over a network. Servers are designed to manage, store, and process data 
continuously and handle multiple requests from clients simultaneously. 
fiajdodhlhla hkq cd,hla yryd fiajd,dNSka f,i ye¢kafjk wfkl=;a mß.Kl fj; iïm;a" o;a;" 
fiajd fyda jevigyka imhk n,j;a mß.Klhla fyda moaO;shls' fiajdodhlhka ks¾udKh lr we;af;a 
o;a; wLKavj l<ukdlrKh lsÍug" .nvd lsÍug iy ieliSug iy fiajdodhlhskaf.ka tljr b,a,Sï 
lsysmhla yeisrùughs'  
 

Servers are essential in both small and large networks, supporting diverse functions like web hosting, file 
sharing, email management, and application hosting. 
l=vd iy úYd, cd, foflysu fiajdodhlhka w;HjYH jk w;r" fjí i;aldrl;ajh" f.dkq fnod.ekSu" 
Bfï,a l<ukdlrKh iy fhÿï i;aldrl;ajh jeks úúO ld¾hhka i|yd iydh fõ' 
 
Switch - iaúph 

A switch is a network device that connects multiple devices within a Local Area Network (LAN) and uses 
packet switching to forward data to the specific device or port that it is intended for. Unlike hubs, which 
broadcast data to all ports, switches improve network efficiency by sending data only to the devices that 
need it. 
iaúphla hkq ia:dkSh m%foaY cd,hla (LAN) ;=< Wmdx. lsysmhla iïnkaO lrk cd, Wmdx.hla jk 
w;r th woyia lrk ksYaÑ; Wmdx.hg fyda flfjkshg o;a; bÈßhg heùug melÜ udre lsÍu 
Ndú; lrhs' ish¨u flfjks fj; o;a; úldYkh lrk uOHia:dk fuka fkdj" iaúphka wjYH Wmdx. 
fj; muKla o;a; heùfuka cd, ld¾hlaIu;dj jeä ÈhqKq lrhs' 
 
A. Client - 4 Requests services and content from other computers. 

fiajd,dNshd - 4 wfkl=;a mß.Klj,ska fiajd iy wka;¾.; (content) b,a,d isáhs 
 

A client is a computer or device that accesses services and resources from a server over a network. It 
requests data or services, such as web pages, email, or files. 
fiajd,dNSka hkq cd,hla yryd fiajdodhlhlska fiajd iy iïm;a fj; m%fõY jk mß.Klhla fyda 
Wmdx.hls' th fjí msgq" Bfï,a" fyda f.dkq jeks o;a; fyda fiajd b,a,hs' 
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B. Hub - 5 When a message is received, this broadcasts it on all ports to all attached hosts. 

kdNsh - 5  mKsúvhla ,o úg fuh tu mKsúvh ish¨ flfjks yryd iïnkaê; ish¨ i;aldrl 
(hosts) fj; úldYh (broadcast) lrhs 
 

A hub is a simple network device that connects multiple computers in a network. When it receives a 
message, it sends the message to all devices connected to its ports, regardless of the intended recipient. 
kdNsh hkq cd,hl mß.Kl lsysmhla iïnkaO lrk ir, cd, Wmdx.hls' thg mKsúvhla ,enqKq 
úg" th wfmalaIs; ,nkakd l=ula jqj;a" tys flfjksj,g iïnkaO ish¨u Wmdx. fj; mKsúvh 
hjhs' 

 
C. Router - 2 A connecting device between Local Area Networks and Wide Area Networks (WAN). 

ux yiqrej - 2  ia:dkSh fmfoia cd,hla iy mq¿,a fmfoia cd,hla iïnkaO l< yels Wmdx.hls  
 

A router is a network device that forwards data packets between computer networks. It connects 
different networks (e.g., a home network and the internet) and routes data to its destination. 
ux yiqrej hkq mß.Kl cd, w;r o;a; melÜ fhduq lrk cd, Wmdx.hls' th úúO cd, iïnkaO 
lrhs ^Wod( .Dy cd,hla iy wka;¾cd,h& iy tys .ukdka;h fj; o;a; .uka lrhs'  

 
D. Server - 1 Stores network programs and data files for the users to access. 

fiajdodhlh - 1 mßYS,l Ndú;h i|yd cd, l%uf,aL iy o;a; f.dkq .nvd lrhs' 
 

A server is a powerful computer that provides services, resources, and data to other computers (clients) 
on a network. It stores data and applications that clients can access and use. 
fiajdodhlhla hkq cd,hl wfkl=;a mß.Kl ^fiajd,dNSka& fj; fiajd" iïm;a iy o;a; imhk 
n,j;a mß.Klhls' th fiajdodhlhskag m%fõY úh yels iy Ndú; l< yels o;a; iy fhÿï 
.nvd lrhs' 

 
E. Switch - 3 When a message is received, this transmits it only on the port to which the destination 

computer is attached. 

iaúph- 3  mKsúvhla ,o úg fuh tu mKsúvh ,eìh hq;= mß.Klh iïnkaO lr we;s flfjksfha 
(port) muKla th iïfma%IKh lrhs 

 

A switch is a network device that connects devices within a LAN. It receives data packets and forwards 
them only to the specific device or port for which the data is intended, improving network efficiency 
and security. 
iaúphla hkq LAN tlla ;=< Wmdx. iïnkaO lrk cd, Wmdx.hls' th o;a; melÜ ,nd .kakd 
w;r tAjd o;a; woyia lrk úfYaIs; Wmdx.hg fyda flfjkshg muKla fhduq lrhs" cd, 
ld¾hlaIu;dj iy wdrlaIdj jeä ÈhqKq lrhs' 

 
The correct answer is, 
ksjerÈ ms<s;=r kï" 
 

 

4)  A – 4, B – 5, C – 2, D – 1, E – 3 
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20. Select the answer containing the correct replacements for A and B in the following paragraph: 

my; fþofha A iy B ysia;ekaj,g iqÿiq wdfoaYl iys; ms<s;=r f;dard.kak' 
 

In the Internet, a host is identified by its IP address. In IPv4, each IP address consists of ………A……… 

bits to identify a host. The newer version named IPv6 consists of ………B……… bits in an IP address. 

wka;¾cd,fha§" i;aldrlhla (host) tys IP fhduqfjka (address) y÷kd.efka' IPv4 ys§ i;aldrl 

y÷kd.ekSug iEu IP fhduqjlau ìgq ………A……… lska iukaú; fõ' IPv6 f,i y÷kajk kj ixialrKfha§ 

IP fhduqjla ìgq ………B……… lska iukaú; fõ' 
 

 
 

Answer : 2 ) 

 

Explanation 
meyeÈ,s lsÍu 
 

In IPv4, an IP address consists of 32 bits. These bits are usually represented as four octets separated by 

dots (Example: - 192.168.1.1). 

IPv4 ys" IP ,smskhla ìgq 32 lska iukaú; fõ' fuu ìgq idudkHfhka ;s;a j,ska fjka lrk ,o wIaguh 
y;rla f,i ksrEmKh flf¾ ^WodyrK( 192.168.1.1&' 
 

In IPv6, an IP address consists of 128 bits. These addresses are represented as eight groups of four 

hexadecimal digits separated by colons (Example: - 2001:0db8:85a3:0000:0000:8a2e:0370:7334). 

IPv6 ys" IP ,smskhla ìgq 128 lska iukaú; fõ' fuu ,smsk ;Sre j,ska fjka lrk ,o Iâ oYuh 
ixLHd y;rl ldKav wgla f,i ksrEmKh flf¾ 
 
^WodyrK 2001:0db8:85a3:0000:0000:8a2e:0370:7334&' 
 

So, the correct replacements are A = 32 and B = 128, which corresponds to Answer 2. 

tneúka" ksjerÈ wdfoaYkh A = 32 iy B = 128 ms<s;=r 2 g wkqrEm fõ' 
 

21. Which of the following statements regarding DNS (Domain Name System) are correct? 
jiï kdu moaO;sh (DNS) iïnkaOfhka my; ljr m%ldY ksjerÈ o? 

 

A -  It maps web addresses to IP addresses and vice versa. 
th fjí ,smsk IP fhduqj,g iy IP fhduq fjí ,smskj,g wkqrEmKh (map) lrhs' 

 

B -  HTTP uses the services provided by the DNS. 
HTTP, DNS u.ska imhk fiajd Ndú; lrhs' 

 

C -  DNS maintains a hierarchy of domain names. 
DNS jiï kdu OQrdj,shla mj;ajd .kshs' 
 

 
 
 

Answer : 5 ) 

 
Domain Name System - jiï kdu moaO;sh (DNS) 

The Domain Name System (DNS) is an essential part of the internet's infrastructure. It is responsible for 
translating human-readable domain names, such as www.ictfromabc.com, into machine-readable IP 
addresses, such as 192.0.2.1.  
jiï kdu moaO;sh (DNS)  hkq wka;¾cd,fha há;, jHqyfha w;HjYH fldgils' th 
www.ictfromabc.com jeks ñksiqkag lshúh yels jiï kdu" 192.0.2.1 jeks hka;% lshúh yels IP ,smsk 
njg mßj¾;kh lsÍu isÿ lrhs'  
 
 
 

          

1) A=32, B=48 2) A=32, B=128 3) A=48, B=32 4) A=48, B=128 5) A=128, B=32 

 

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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DNS translates domain names to IP addresses, which are used by computers to locate and communicate 
with each other on the internet. This allows users to use easy-to-remember domain names instead of having 
to remember numerical IP addresses. 
DNS jiï kdu IP ,smsk j,g mßj¾;kh lrhs" tAjd wka;¾cd,fha ia:dk.; lsÍug iy tlsfkld 
iuÕ ikaksfõokh lsÍug mß.Kl Ndú;d lrhs' fuh mßYS,lhskag ixLHd;aul IP ,smsk u;l ;nd 
.ekSu fjkqjg myiqfjka u;l ;nd .; yels jiï kdu Ndú;d lsÍug bv i,ihs' 
 
Hypertext Transfer Protocol - f,dal jHdma; úisß úhuk (HTTP) 
HTTP is a protocol used for transmitting hypertext (HTML) documents and other data on the World Wide 
Web. It serves as the foundation of data communication on the web, enabling the retrieval of web pages, 
images, videos, and other resources. 
HTTP hkq f,dal jHdma; cd,fha wêfm< (HTML) f,aLk iy wfkl=;a o;a; iïfm%aIKh lsÍu i|yd 
Ndú;d lrk kshudj,shls' th fjí msgq" mska;+r" ùäfhda iy fjk;a iïm;a ,nd .ekSug yels jk 
mßÈ fjí msgqfõ o;a; ikaksfõokfha moku f,i fiajh lrhs' 
 
Let's evaluate each statement, 
tla tla m%ldYh we.hSug ,la lruq"  
 
A. It maps web addresses to IP addresses and vice versa. 

th fjí ,smsk IP fhduqj,g iy IP fhduq fjí ,smskj,g wkqrEmKh lrhs' 
 

This statement is correct. DNS translates (maps) domain names (e.g. www.ictfromabc.com) to IP 
addresses (e.g. 192.0.2.1) and can also do reverse mapping from IP addresses to domain names. 
fuu m%ldYh ksjerÈhs' DNS ^is;shï& jiï kdu (Wod' www.ictfromabc.com)  IP ,smskj,g (Wod. 
192.0.2.1) mßj¾;kh lrk w;r IP ,smskj, isg jiï kdu fj; m%;sf,dau is;shï.; lsÍuo l< 
yel' 

 
B. HTTP uses the services provided by the DNS. 

HTTP, DNS u.ska imhk fiajd Ndú; lrhs' 
 

This statement is correct. The HTTP protocol, used for transmitting web pages over the internet, relies 
on DNS to resolve domain names into IP addresses before establishing a connection to the web server. 
fuu m%ldYh ksjerÈhs' wka;¾cd,h yryd fjí msgq iïfm%aIKh lsÍu i|yd Ndú;d lrk HTTP 
fm%dfgdaflda,h" fjí fiajdodhlhg ine÷ula we;s lr .ekSug fmr jiï kdu IP ,smskj,g úi£ug 
DNS u; r|d mj;S' 

 
C. DNS maintains a hierarchy of domain names. 

DNS jiï kdu OQrdj,shla mj;ajd .kshs' 
 

This statement is correct. DNS is organized in a hierarchical structure with root servers at the top, 
followed by top-level domains (TLDs), second-level domains, and so on. 
fuu m%ldYh ksjerÈhs' DNS ixúOdkh lr we;af;a OQrdj,s jHqyhla ;=< uQ, fiajdodhlhka iuÕska" 
miqj by< uÜgfï jiï (TLD) fojk uÜgfï jiï iy hkdÈhhs' 

 
Based on this evaluation, all three statements (A, B, and C) regarding DNS are correct. 
fuu we.hSu u; mokïj" DNS iïnkaO m%ldY ;=ku (A, B iy C) ksjerÈ fõ' 
 
Correct Answer is (5) All A, B and C. 
ksjerÈ ms<s;=r A, B iy C hk ish,a,u fõ' 
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22. Which of the following statements regarding IP addresses are correct? 

IP fhduq (addresses) iïnkaOfhka my; ljr m%ldY ksjerÈ fõ o? 
 

A -  In class C networks, first octet value ranges from 192 through 223. 
C mka;sfha cd,j, m<uq wIagl w.h 192 isg 223 f;la fõ' 

 

B -  IPv4 can assign addresses up to 4 million devices. 
IPv4 u.ska Wmdx. ñ,shk 4 la olajd IP fhduq mejÍu l< yel' 

 

C -  192.168.0.0 – 192.168.255.255 is a private IP address range. 
192.168.0.0 – 192.168.255.255 hkq fm!oa.,sl IP fhduq mrdihls' 
 

 
 
 

Answer : 5 ) 

 

A. In class C networks, first octet value ranges from 192 through 223. 

C mka;sfha cd,j, m<uq wIagl w.h 192 isg 223 f;la fõ' 
 

Correct - ksjerÈhs  
 

Class C IP addresses have the first octet ranging from 192 to 223. This class is used for small networks, 

with up to 254 hosts per network. 

C mka;sfha IP ,smskj, m<uq wIaglh 192 isg 223 olajd mrdihl mj;S' fuu mka;sh l=vd cd, 
i|yd Ndú;d fõ" tla cd,hlg Odrlhka 254 la olajd we;' 
 

B. IPv4 can assign addresses up to 4 million devices. 

IPv4 u.ska Wmdx. ñ,shk 4 la olajd IP fhduq mejÍu l< yel' 
 

Incorrect - jerÈhs 
 

IPv4 can theoretically address up to approximately 4.3 billion (232) unique IP addresses. However, 

due to network allocation and reserved addresses, the usable number is slightly lower, but it's still in 

the billions, not just 4 million. 

IPv4 yg kHdhd;aulj o< jYfhka ì,shk 4.3 (232) olajd wkkH IP ,smsk wduka;%Kh l< yel' 
flfia fj;;a" cd, fjka lsÍu iy fjka lr we;s ,smsk ksid" Ndú;d l< yels wxlh ;rula wvq 
kuq;a th ;ju;a ñ,shk 4la fkdj ì,shk .Kkls' 

 

C. 192.168.0.0 – 192.168.255.255 is a private IP address range. 

192.168.0.0 – 192.168.255.255 hkq fm!oa.,sl IP fhduq mrdihls' 
 

Correct  - ksjerÈhs  
 

The range 192.168.0.0 to 192.168.255.255 is a private IP address range, reserved for use within private 

networks and not routable on the public Internet. 

192.168.0.0 isg 192.168.255.255 olajd mrdih mqoa.,sl IP ,smsk mrdihla jk w;r th mqoa.,sl 
cd, ;=< Ndú;h i|yd fjka lr we;s w;r fmdÿ wka;¾cd,fha .uka l< fkdyel' 
 
Since statements A and C are correct, the correct answer is Answer (5) A and C only. 

A iy C m%ldY ksjerÈ neúka ksjerÈ ms<s;=r (5) A iy C muKs' 
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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. 

 



 

 

 
23. If Suresh wants to send an encrypted message to be read only by Amara using asymmetric key 

encryption, then 

wiuñ;sl h;=re fla;kh fhdod .=ma; fla;kh (encrypt) l< mKsúvhla wurg muKla lshùu i|yd 
heùug iqf¾Iag wjYH kï" 

 

1) Suresh should encrypt his message using his public key. 
iqf¾Ia ;u fmdÿ h;=r fhdod mKsjqvh .=ma; fla;kh l< hq;=h'        

 

2) Suresh should encrypt his message using his private key. 
iqf¾Ia ;u fm!oa.,sl h;=r fhdod mKsjqvh .=ma; fla;kh l< hq;=h'        

 

3) Suresh should encrypt his message using Amara’s public key. 
iqf¾Ia" wurf.a fmdÿ h;=r fhdod mKsjqvh .=ma; fla;kh l< hq;=h'  

 

4) Suresh should encrypt his message using Amara’s private key. 
iqf¾Ia" wurf.a fm!oa.,sl h;=r fhdod mKsjqvh .=ma; fla;kh l< hq;=h'  
 

5) Suresh should encrypt his message using both private and public keys of Amara. 
iqf¾Ia" wurf.a fmdÿ iy fm!oa.,sl hk h;=re folu fhdod mKsjqvh .=ma; fla;kh l< hq;=h' 

 
Answer : 3 ) 
 

Asymmetric Key Encryption - wiuñ;sl .=ma; fla;kh 

Asymmetric key encryption, also known as public-key cryptography, is a type of encryption that uses a 
pair of keys for secure communication: a public key and a private key. These keys are mathematically 
related but distinct. The public key is used for encryption, while the private key is used for decryption. 
This system addresses the key distribution problem of symmetric key encryption, where the same key is 
used for both encryption and decryption. 
wiuñ;sl .=ma; fla;kh" fmdÿ h;=re .=ma;fla;kh f,io ye¢kafõ" th wdrlaIs; ikaksfõokh i|yd 
h;=re hq.,hla Ndú;d lrk ixfla;dxlk j¾.hls' fmdÿ h;=rla iy mqoa.,sl h;=rla' fuu h;=re 
.Ks;uh jYfhka iïnkaO kuq;a fjkia h' fmdÿ h;=r fla;kh i|yd Ndú;d lrk w;r mqoa.,sl 
h;=r úfla;kh i|yd Ndú;d fõ' fuu moaO;sh fla;kh iy úfla;kh hk folgu tlu h;=r 
Ndú;d lrk iuñ;sl h;=re ixfla;dxlkfha m%Odk fnodyeÍfï .eg¨j úiohs' 
 
Public Key - fmdÿ h;=r 

Can be freely distributed and shared with anyone. 
Used to encrypt messages or verify digital signatures. 
´kEu flfkl=g ksoyfia fnod yeßh yel' 
mKsúv fla;kh lsÍug fyda wxls; w;aika i;Hdmkh lsÍug Ndú;d lrhs' 
 
Private Key - mqoa.,sl h;=r 

Kept secret and secure by the owner. 
Used to decrypt messages or create digital signatures. 
whs;slre úiska ryis.;j iy iqrlaIs;j ;nd we;' 
mKsúv úfla;kh lsÍug fyda wxls; w;aika iE§ug Ndú;d lrhs' 
 
How It Works - th l%shd lrk wdldrh 
 
Encryption - fla;kh 
 

• The sender obtains the recipient’s public key. 
hjkakd ,nkakdf.a fmdÿ h;=r ,nd .kS' 

 

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

 

• The encrypted message, called ciphertext, is sent to the recipient. 
fla;dxlkh f,i ye¢kafjk fla;d;aul mKsúvh ,nkakd fj; hjkq ,efí' 
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Decryption - úfla;kh 
 

• The recipient uses their private key to decrypt the received ciphertext. 
,enqKq fla;dxlh úfla;kh lsÍug ,nkakd ;u mqoa.,sl h;=r Ndú;d lrhs' 

 

• The message is restored to its original plaintext form. 
mKsúvh tys uq,a ir, mdG wdlD;shg m%;sidOkh flf¾' 

 
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, mdG ^lshúh yels o;a;& fla;dxl 
mdG ^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' 

 
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' 

 
If Suresh wants to send an encrypted message to Amara, he should encrypt the message using Amara’s 
public key. This ensures that only Amara, who possesses the corresponding private key, can decrypt and 
read the message. 
iqf¾Iag wurd fj; .=ma;fla;k mKsúvhla heùug wjYH kï" Tyq wurdf.a fmdÿ h;=r Ndú;fhka 
mKsúvh fla;kh l< hq;=h' fuu.ska mKsúvh úfla;kh lr lshúh yelafla wkqrEm mqoa.,sl h;=r 
ysñ wurdg muKla nj iy;sl lrhs' 
 
Correct Answer is, 
ksjerÈ ms<s;=r kï, 
  
(3) Suresh should encrypt his message using Amara’s public key. 
iqf¾Ia" wurf.a fmdÿ h;=r fhdod mKsjqvh .=ma; fla;kh l< hq;=h' 
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Why Other statements Are Incorrect, 
fjk;a m%ldY jerÈ wehs" 
 
1. Suresh should encrypt his message using his public key. 

iqf¾Ia ;u fmdÿ h;=r fhdod mKsjqvh .=ma; fla;kh l< hq;=h'        
 

Incorrect, If Suresh encrypts the message with his public key, anyone with Suresh’s public key can 
decrypt it, defeating the purpose of confidentiality. 
jerÈhs" iqf¾Ia Tyqf.a fmdÿ h;=frka mKsúvh fla;kh lrkafka kï" iqf¾Iaf.a fmdÿ h;=r we;s 
´kEu wfhl=g ryiHNdjfha wruqK mrdch lrñka th úfla;kh l< yel' 
 

2. Suresh should encrypt his message using his private key. 
iqf¾Ia ;u fm!oa.,sl h;=r fhdod mKsjqvh .=ma; fla;kh l< hq;=h' 
        

Incorrect, encrypting with his private key would allow anyone with Suresh’s public key to decrypt it. 
This method is used for digital signatures, not for keeping messages confidential. 
jerÈhs" Tyqf.a mqoa.,sl h;=r iuÕ fla;kh lsÍu iqf¾Iaf.a fmdÿ h;=r we;s ´kEu flfkl=g 
th úfla;kh lsÍug bv i,ihs' fuu l%uh Ndú;d lrkafka wxls; w;aika i|yd ñi mKsúv 
ryis.;j ;nd .ekSug fkdfõ' 

 
4. Suresh should encrypt his message using Amara’s private key. 

iqf¾Ia" wurf.a fm!oa.,sl h;=r fhdod mKsjqvh .=ma; fla;kh l< hq;=h'  
 

Incorrect, Amara’s private key should never be shared or used by others. It's kept secret and only used 
by Amara to decrypt messages. 
jerÈhs" wurdf.a mqoa.,sl h;=r lsis úfgl wka wh úiska fnod fkd.; hq;=h' th ryis.;j ;nd 
we;s w;r wurd úiska mKsúv úfla;kh lsÍug muKla Ndú;d lrhs' 
 

5. Suresh should encrypt his message using both private and public keys of Amara. 
iqf¾Ia" wurf.a fmdÿ iy fm!oa.,sl hk h;=re folu fhdod mKsjqvh .=ma; fla;kh l< hq;=h' 
 

Incorrect, this option is not how asymmetric encryption works. The standard practice is to use the 
recipient's public key for encryption and the recipient's private key for decryption. 
jerÈhs" fuu úl,amh wiuñ;sl fla;kh l%shd lrk wdldrh fkdfõ' iïu; Ndú;h jkafka 
fla;kh i|yd ,nkakdf.a fmdÿ h;=r iy úfla;kh i|yd ,nkakdf.a mqoa.,sl h;=r Ndú;d 
lsÍuhs' 
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24. Choose the option containing most suitable deployment types for the following systems: 

my; moaO;s i|yd jvd;a iqÿiq ia:dmk wdldr iys; jrKh f;darkak' 
 

A -  A new system to replace an existing air traffic control system at an airport 
.=jkaf;dgqm<l oekg mj;sk .=jka .ukd.uk md,k moaO;sh fjkqjg kj moaO;shla 

 

B -  A system for the customers of an island-wide supermarket chain to order goods online 
§m jHdma; iqmsß fj<|ie,a oduhl .eKqïlrejkag ud¾..;j NdKav weKjqï lsßug moaO;shla 

 

C -  A system for the public to enter comments regarding the service experienced by them at an office 
ld¾hd,hl§ ;uka ,o fiajd w;aoelSï ms<sn| uyck woyia we;=<;a lsßug moaO;shla 

 
1) A – direct (iDcq),   B – direct  (iDcq),  C – parallel (iudka;r) 
2) A – direct  (iDcq),   B – pilot (kshdul),  C – parallel (iudka;r) 
3) A – parallel (iudka;r),  B – pilot (kshdul),  C – direct  (iDcq) 
4) A – parallel (iudka;r),  B – parallel (iudka;r),  C – parallel (iudka;r) 
5) A – parallel (iudka;r),  B – parallel (iudka;r),  C – pilot (kshdul) 

 
Answer : 3 ) 
 

System Installation Methods - moaO;s ia:dmk l%u 
System installation methods refer to the various approaches and strategies used to deploy a new system or 
software in an organization. Choosing the right installation method is crucial for minimizing disruption, 
ensuring smooth operation, and achieving a successful implementation. 
moaO;s ia:dmk l%u hkq wdh;khl kj moaO;shla fyda uDÿldx.hla fhoùug Ndú;d lrk úúO 
m%fõYhka iy Wmdh ud¾.hs' ndOd lsÍï wju lsÍu" iqugj l%shd;aul ùu iy;sl lsÍu iy id¾:l 
l%shdjla idlaId;a lr .ekSu i|yd ksjerÈ ia:dmk l%uh f;dard .ekSu b;d jeo.;a fõ' 
 

Direct Implimentation - iDcq ia:dmkh 
The old system is completely replaced by the new system in one single operation. 
This method is often used when the new system must be implemented by a specific date, such as the 
beginning of a fiscal year. 
tla fufyhqulska merKs moaO;sh iïmQ¾Kfhkau kj moaO;sh u.ska m%;sia:dmkh fõ' 
uQ,H j¾Ihl wdrïNh jeks ksYaÑ; Èkhlska kj l%uh l%shd;aul l< hq;= úg fuu l%uh fndfyda úg 
Ndú;d fõ' 
 
Advantages - jdis 

 

• Quickest method as the transition happens in one step. 
ixl%dka;sh tla mshjrlska isÿjk neúka fõ.j;au l%uh' 
 

• Less expensive in terms of maintaining only one system. 
tla moaO;shla muKla mj;ajdf.k hdu iïnkaOfhka wvq úhoï' 

 
Disadvantages - wjdis 

 

• High risk due to immediate switch-over. 
laIKslj udre ùu fya;=fjka by< wjodku' 
 

• Any problems with the new system can cause major disruptions. 
kj moaO;sh iuÕ we;s ´kEu .eg¿jla úYd, ndOd we;s úh yel' 
 

Parallel Implimentation - iudka;r ia:dmkh 
Both the old and new systems run simultaneously for a period. Users gradually transition from the old 
system to the new one while both systems are operational. 
merKs iy kj moaO;s folu ld, mßÉfþohla i|yd tljr l%shd;aul fõ' moaO;s folu l%shd;aul 
jk w;r mßYS,lhska l%ufhka merKs moaO;sfhka kj moaO;shg ixl%uKh fõ' 
 
Advantages - jdis 

 

• Lower risk as users can fall back on the old system if the new one fails. 
kj moaO;sh wiu;a jqjfyd;a mßYS,lhskag merKs moaO;shg wdmiq hd yels neúka wjodku wvqh' 
 

• Allows for a comparison of results from both systems to ensure accuracy. 
ksrjoH;djh iy;sl lsÍu i|yd moaO;s foflysu m%;sM, iei£ug bv i,ihs' 
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Disadvantages - wjdis 

 

• More expensive and resource-intensive as it requires running and maintaining both systems. 
moaO;s folu l%shd;aul lsÍu iy kv;a;= lsÍu wjYH neúka jvd ñ, wêl iy iïm;a nyq, fõ' 
 

• Can be confusing and cumbersome for users to operate two systems at once. 
tljr moaO;s folla l%shd;aul lsÍu mßYS,lhskag jHdl+, iy lrorldÍ úh yel' 

 
Pilot Implimentation - kshuq ia:dmkh 
The new system is installed and tested in a small, controlled segment of the organization (a pilot group) 
before full-scale deployment. Feedback from the pilot group is used to make adjustments before wider 
implementation. 
kj moaO;sh mQ¾K mßudK fhoùug fmr ixúOdkfha l=vd" md,s; fldgil ̂ kshuq lKavdhula& ia:dmkh 
lr mÍlaId lrkq ,efí' mq¿,a f,i l%shd;aul lsÍug fmr .e,mSï lsÍug kshuq lKavdhfuka ,efnk 
m%;sfmdaIK Ndú;d fõ' 
 

Advantages - jdis 
 

• Low risk as any issues can be identified and resolved in the pilot phase. 
kshuq wÈhf¾§ ´kEu .eg¿jla y÷kdf.k úi|d.; yels neúka wjodku wvqh' 
 

• Provides real-world feedback and data to refine the system. 
moaO;sh msßmyÿ lsÍu i|yd ienE f,dal m%;sfmdaIK iy o;a; imhhs' 
 

• Easier to manage and support a small group initially. 
uq,§ l=vd lKavdhula l<ukdlrKh lsÍu iy iydh ùu myiqh' 

 

Disadvantages - wjdis 
 

• Delays full implementation as pilot testing and adjustments take time. 
kshuq mÍlaIK iy .e,mSï i|yd ld,h .;jk neúka iïmQ¾K l%shd;aul lsÍu m%udo lrhs' 
 

• May require additional effort to ensure consistency and integration with the rest of the organization. 
ixúOdkfha fiiq fldgia iuÕ wkql+,;dj iy tAld.%;djh iy;sl lsÍug wu;r jEhula wjYH 
úh yelsh' 

 
Phased Implimentation - wÈhruh ia:dmkh 
The new system is implemented in stages or modules over a period. Each phase focuses on a specific part 
or function of the system. 
kj l%uh hï ld, mßÉfþohla ;=< wÈhr fyda fudähq,j, l%shd;aul fõ' iEu wÈhrlau moaO;sfha 
ksYaÑ; fldgila fyda ld¾hhla flfrys wjOdkh fhduq lrhs' 
 

A. A new system to replace an existing air traffic control system at an airport 
.=jkaf;dgqm<l oekg mj;sk .=jka .ukd.uk md,k moaO;sh fjkqjg kj moaO;shla 

 

Parallel. Running the new system in parallel with the old one ensures that if there are any issues with 
the new system, the old system can still handle the operations without interruption. 
iudka;r' merKs moaO;shg iudka;rj kj moaO;sh l%shd;aul lsÍu uÕska kj moaO;sh iuÕ 
lsishï .eg¿jla we;akï" merKs moaO;shg ;ju;a ndOdjlska f;drj fufyhqï yeisrúh yels nj 
iy;sl lrhs' 

 

B. A system for the customers of an island-wide supermarket chain to order goods online 
§m jHdma; iqmsß fj<|ie,a oduhl .eKqïlrejkag ud¾..;j NdKav weKjqï lsßug moaO;shla 
 

Pilot. Implementing the system for a small subset of customers or a specific region allows for testing 
and feedback before a full-scale rollout. This minimizes the risk of widespread issues affecting all 
customers. 
kshuq' mdßfNda.slhskaf.a l=vd Wm l=,lhla fyda ksYaÑ; l,dmhla i|yd moaO;sh l%shd;aul lsÍu 
mQ¾K mßudKfhka fmr<Sug fmr mÍlaIK iy m%;sfmdaIK i|yd bv ,nd foa' fuu.ska ish¨u 
mdßfNda.slhskag n,mdk mq¨,aj me;srekq .eg¿ j, wjodku wju fõ' 

 

C. A system for the public to enter comments regarding the service experienced by them at an office 
ld¾hd,hl§ ;uka ,o fiajd w;aoelSï ms<sn| uyck woyia we;=<;a lsßug moaO;shla 

 

Direct. Since the impact of any issues would be minimal, deploying the system directly is a feasible 
option. 
iDcq' ´kEu .eg¿jl n,mEu wju jk neúka" moaO;sh iDcqj fhoùu iDcq úl,amhls' 
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25. Which of the following is a non-functional requirement for an e-commerce site? 

my; ljrla b-jdKscHh fjí wvúhlg ld¾hnoaO fkdjk (non-functional) wjYH;djla fõo? 
 

1) Being able to add items to the shopping cart 
idmamq fg%d,shg (shopping cart) whs;u tl;= lsÍfï yelshdj        

 

2) Being able to make payments online 
ud¾..;j f.ùï lsÍug yelsùu        

 

3) Being able to view the items based on item category 
m%j¾.h wkqj whs;u oel n,d .ekSfï yelshdj  

 

4) Each item to be shown with a small image and a description 
iEu whs;uhlau l=vd PdhdrEmhla iy úia;rhla iys;j fmkaúh hq;= ùu  

 

5) The e-commerce site to be accessible through popular web browsers 
ckm%sh fjí w;ßlaiq yryd b-jdKscHh fjí wvúhg m%fõYùfï yelshdj 

 
Answer : 5 ) 
 

Non Functional Requirements - ld¾hnoaO fkdjk wjYH;d 
Non-functional requirements specify the attributes and qualities that a system must have, rather than 

specific behaviors or functions it must perform. These requirements describe how well the system 

performs certain functions, rather than what it does. They are crucial for defining the overall quality, 

performance, and usability characteristics of the system, ensuring it meets the broader expectations and 

constraints beyond functional capabilities. 
ld¾hnoaO fkdjk wjYH;d uÕska moaO;shla bgq l< hq;= ksYaÑ; yeisÍï fyda ld¾hhka fjkqjg ;sìh 
hq;= .=Kdx. iy .=Kdx. kshu lrhs' fuu wjYH;d moaO;sh th lrk foag jvd hï hï ld¾hhka 
bgq lrkafka flfiao hkak úia;r lrhs' moaO;sfha iuia; .=Kd;aulNdjh" ld¾h idOkh iy Wmfhda.S;d 
,laIK ks¾jpkh lsÍu i|yd tAjd b;d jeo.;a fõ" th l%shdldÍ yelshdjkaf.ka Tíng mq¿,a 
wfmalaIdjka iy iSudjka imqrd,Su iy;sl lrhs' 
 
Functional Requirements - ld¾hnoaO wjYH;d 
Functional requirements describe what a system should do. They specify the functions, capabilities, and 

behaviors that the system must perform to satisfy its users and stakeholders. These requirements focus on 

the specific tasks and activities that the system needs to accomplish, often in response to inputs from users 

or other systems. Functional requirements are essential for defining the scope and purpose of the system's 

development and implementation. 
ld¾hnoaO wjYH;d moaO;shla l< hq;= foa úia;r lrhs' tys mßYS,lhska iy md¾Yjlrejka ;Dma;su;a 
lsÍu i|yd moaO;sh úiska bgq l< hq;= ld¾hhka" yelshdjka iy yeisÍï Tjqka kshu lrhs' fuu 
wjYH;d moaO;shg bgq lsÍug wjYH ksYaÑ; ld¾hhka iy l%shdldrlï flfrys wjOdkh fhduq lrhs" 
fndfyda úg mßYS,lhska fyda fjk;a moaO;s j,ska ,efnk wdodk j,g m%;spdr olajhs' moaO;sfha 
ixj¾Okfha iy l%shd;aul lsÍfï úIh m:h iy wruqK ks¾jpkh lsÍu i|yd ld¾hnoaO wjYH;d 
w;HjYH fõ' 
 
1. Being able to add items to the shopping car 

idmamq fg%d,shg (shopping cart) whs;u tl;= lsÍfï yelshdj        
 

Functional Requirement, this is a specific action that users must be able to perform. It defines a 

behavior where users can select products, they intend to purchase by adding them to a shopping cart. 
ld¾hnoaO wjYH;djhls" fuh mßYS,lhskag l< yels ksYaÑ; l%shdjls' th mdßfNda.slhskag idmamq 
lr;a;hlg tl;= lsÍfuka Tjqka ñ,§ .ekSug woyia lrk ksIamdok f;dard .; yels yeisÍula 
ks¾jpkh lrhs' 
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2. Being able to make payments online  

ud¾..;j f.ùï lsÍug yelsùu        
 

Functional Requirement, this specifies the functionality that allows users to complete transactions and 

purchase items. It describes the process of submitting payment information and confirming the 

purchase. 
ld¾hnoaO wjYH;djhls" fuh mßYS,lhskag .kqfokq iïmQ¾K lsÍug iy NdKav ñ,§ .ekSug 
bv i,ik l%shdldÍ;ajh kshu lrhs' th f.ùï f;dr;=re bÈßm;a lsÍfï l%shdj,sh iy ñ,§ 
.ekSu ;yjqre lsÍu úia;r lrhs' 
 

3. Being able to view the items based on item category  

m%j¾.h wkqj whs;u oel n,d .ekSfï yelshdj  
 

Functional Requirement, this defines how users can browse and filter products. It describes the ability 

to organize and display items by different categories. 
ld¾hnoaO wjYH;djhls" mßYS,lhskag ksIamdok msßlaiSug iy fmÍug yels wdldrh fuh 
ks¾jpkh lrhs' úúO ldKav wkqj whs;u ixúOdkh lsÍug iy m%o¾Ykh lsÍug we;s yelshdj 
th úia;r lrhs' 

 

4. Each item to be shown with a small image and a description 

iEu whs;uhlau l=vd PdhdrEmhla iy úia;rhla iys;j fmkaúh hq;= ùu  
 

Functional Requirement, this describes the presentation of product information. It specifies that each 

product listing should include an image and a description, ensuring that users have enough information 

about the items. 
ld¾hnoaO wjYH;djhls" fuh ksIamdok f;dr;=re bÈßm;a lsÍu úia;r lrhs' iEu ksIamdok 
,ehsia;=.; lsÍulgu rEmhla iy úia;rhla we;=<;a úh hq;= nj th i|yka lrhs" mßYS,lhskag 
whs;u ms<sn| m%udKj;a f;dr;=re we;s nj iy;sl lrhs' 
 

5. The e-commerce site to be accessible through popular web browsers 
ckm%sh fjí w;ßlaiq yryd b-jdKscHh fjí wvúhg m%fõYùfï yelshdj 
 

Non-Functional Requirement, this specifies the compatibility and usability of the system. It describes 

a quality attribute, ensuring that the site is accessible and functional across different web browsers. 

This is important for user accessibility and experience but does not describe a specific function or 

behavior of the system. 
ld¾hnoaO fkdjk wjYH;djhls" fuu.ska moaO;sfha .e<mqu iy Wmfhda.S;djh kshu lrhs' th 
úúO fjí n%õi¾ yryd fjí wvúhg m%fõY úh yels iy l%shdldÍ nj iy;sl lrñka .=Kd;aul 
.=Kdx.hla úia;r lrhs' fuh mßYS,l m%fõYH;dj iy w;aoelSï i|yd jeo.;a jk kuq;a moaO;sfha 
ksYaÑ; ld¾hhla fyda yeisÍula úia;r fkdlrhs' 

 

The non-functional requirement for an e-commerce site from the given options is, 
,nd § we;s úl,am j,ska B-jdKscH wvúhla i|yd ld¾hnoaO fkdjk wjYH;djh jkafka" 
 
(5) The e-commerce site to be accessible through popular web browsers 
ckm%sh fjí w;ßlaiq yryd b-jdKscHh fjí wvúhg m%fõYùfï yelshdj 
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26. During which of the following is an application tested by its developers in a setting that closely 

resembles its intended deployment hardware, software, and network configuration environment? 
fhÿul ixj¾Olhska úiska th ia:dmkh lsÍug n,dfmdfrd;a;=jk oDVdx." uDÿldx. iy cd, úkHdi 
mßirhg jvd;a ióm mßirhl isÿ lrk mÍlaIdj my; ljrla o? 

 
1)  m%;s.%yK (acceptance) mÍlaIdj  2)  taldnoaO (integration) mÍlaIdj  
3)  iudka;r (Parallel) mÍlaIdj  4)  moaO;s (system) mÍlaIdj 
5)  tall (unit) mÍlaIdj 

 
Answer : 4 ) 
 

Acceptance Testing - m%;s.%yK mÍlaIdj 
Conducted to determine if the system meets the acceptance criteria, is ready for delivery to the customer. 
moaO;sh ms<s.ekSfï ks¾Kdhl imqrd,kafkao iy mdßfNda.slhd fj; Ndr§ug iQodkïo hkak ;SrKh 
lsÍu i|yd mj;ajkq ,efí' 
 

Typically performed by the customer or end-users, not developers. 
idudkHfhka isÿ lrkq ,nkafka ixj¾Olhska fkdj mdßfNda.slhd fyda wjidk mßYS,lhka úisks' 
 

Integration Testing - taldnoaO mÍlaIdj  
Focuses on testing the interactions between different modules or components of the system. 
Ensures that combined components work together correctly. 
moaO;sfha úúO fudähq, fyda ixrpl w;r wka;¾l%shd mÍlaId lsÍu flfrys wjOdkh fhduq lrhs' 
tAldnoaO ixrpl ksjerÈj tlg jev lrk nj iy;sl lrhs' 
 

Typically performed in a controlled environment, but not necessarily in the deployment-like environment. 
idudkHfhka md,s; mßirhl isÿ lrkq ,efí" kuq;a w;HjYfhkau fhoùu jeks mßirhl fkdfõ' 
 

Parallel Testing - iudka;r mÍlaIdj 
Involves running the new system alongside the old system to compare the outputs and ensure the new 
system operates correctly. 
ksuejqï ixikaokh lsÍu iy kj moaO;sh ksjerÈj l%shd;aul jk nj iy;sl lsÍu i|yd merKs 
moaO;sh iuÕ kj moaO;sh Odjkh lsÍu we;=<;a fõ' 
 

Used to validate that both systems produce the same results, typically in real operational conditions. 
idudkHfhka ienE fufyhqï ;;a;ajfha § moaO;s folu tlu m%;sM, ksmojk nj ;yjqre lsÍug 
Ndú;d lrhs' 
 

System Testing - moaO;s mÍlaIdj 
Conducted by the developers or testing team in an environment that closely resembles the intended 
deployment environment. 
wfmalaIs; fhojqï mßirhg iómj iudk mßirhla ;=< ixj¾Olhska fyda mÍlaIK lKavdhu úiska 
mj;ajkq ,efí' 
 

Tests the complete integrated system to evaluate the system's compliance with the specified requirements. 
ksYaÑ; wjYH;d iuÕ moaO;sfh a wkql+,;djh ;lafiare lsÍug iïmQ¾K tAldnoaO moaO;sh mÍlaId lrhs' 
 

Ensures the system works as expected in terms of functionality, performance, and reliability in a realistic 
environment. 
h:d¾:jd§ mßirhla ;=< l%shdldÍ;ajh" ld¾h idOkh iy úYajikSh;ajh wkqj moaO;sh wfmalaIs; 
mßÈ l%shd lsÍu iy;sl lrhs' 
 

Unit Testing - tall mÍlaIdj 
Involves testing individual components or units of the software in isolation. 
uDÿldx.fha ;ks ixrpl fyda tAll yqol,dj mÍlaId lsÍu we;=<;a fõ' 
 

Typically performed by developers in a controlled environment with mock dependencies. 
idudkHfhka jHdc mrdh;a;;d iys; md,s; mßirhl ixj¾Olhska úiska isÿ lrkq ,efí' 
 

When testing an application in a setting that closely resembles its intended deployment hardware, software, 
and network configuration environment, the correct type of testing is System Testing. 
fhÿula tys wfmalaIs; fhojqï oDVdx." uDÿldx. iy cd, úkHdi mßirhg iómj iudk jk ieliqul 
mÍlaId lrk úg" ksjerÈ wdldrfha mÍlaIK moaO;s mÍlaIK fõ' 
 
Correct Answer is (4) System Testing. 
ksjerÈ ms<s;=r moaO;s mÍlaIdj fõ' 
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27. A company considers developing a new software application for its use. The application is expected 

to re-engineer internal processes, improve collaboration, and enhance productivity. However, during 
the feasibility analysis, it was identified that the new software may face some resistance from 
employees who are accustomed to the existing processes. Which component of the feasibility study 
would have helped to get that information? 
;u Ndú;h i|yd uDÿldx. fhÿula ixj¾Okh lsÍug iud.ula i,ld n,hs' wNHka;r l%shdj,s 
iqixúê; lsÍu" iyfhda.S;dj jeäÈhqKq lsÍu iy M,odhS;dj jeä ÈhqKq lsÍu tu fhÿfuka 
n,dfmdfrd;a;= fõ' tfy;a YlH;d úYaf,aIKfha§ y÷kd.ekqfKa oekg mj;sk l%shdj,sj,g yqre ù we;s 
fiajlhkaf.a m%;sfrdaOhla kj uDÿldx.hg we;s úh yels nj h' YlH;d wOHhkfha l=uk ixrplh 
tu f;dr;=r ,nd .ekSug bjy,a ù we;s o? 

 

1) economic feasibility wd¾Ól YlH;dj           
2) legal feasibility kS;suh YlH;dj        
3) operational feasibility fufyhqï YlH;dj    
4) schedule feasibility ld, YlH;dj  
5) technical feasibility ;dlaIKsl YlH;dj 

 
Answer : 3 ) 
 

1. Economic feasibility wd¾Ól YlH;dj  
This examines the cost-effectiveness of the project. It considers whether the benefits of the new 
software outweigh the costs, including development, implementation, and maintenance costs. It does 
not directly address employee resistance or operational integration issues. 
fuu jHdmD;sfha msßjeh-M,odhS;djh mÍlaId lrhs' kj uDÿldx.fha m%;s,dN ixj¾Okh" l%shd;aul 
lsÍu iy kv;a;= úhoï msßjehg jvd jeäo hkak i,ld n,hs' th fiajl m%;sfrdaOh fyda fufyhqï 
tAldnoaO;d .eg¿ iDcqj úi|kafka ke;' 

  

2. Legal feasibility kS;suh YlH;dj 
This evaluates whether the project will comply with all legal and regulatory requirements. It considers 
issues like data protection, intellectual property rights, and compliance with industry standards. Legal 
feasibility does not focus on user acceptance or operational challenges. 
fuu jHdmD;sh ish¨ kS;suh iy kshduk wjYH;dj,g wkql+,o hkak fidhd n,hs' th o;a; 
wdrlaIKh" nqoaêuh foam< whs;sjdislï iy l¾udka; m%ñ;Skag wkql+, ùu jeks .eg¿ i,ld 
n,hs'ffk;sl YlH;dj mßYS,l ms<s.ekSu fyda fufyhqï wNsfhda. flfrys wjOdkh fhduq fkdlrhs' 

 

3. Operational feasibility - fufyhqï YlH;dj    
Operational Feasibility assesses how well the proposed solution will work in the existing 
organizational environment. It evaluates whether the software will be accepted by users and how it 
will affect current workflows and processes. This type of feasibility study would consider potential 
resistance from employees and their ability to adapt to new systems, as it focuses on the human aspect 
and operational integration of the new software. 
mj;sk wdh;ksl mßirh ;=< fhdað; úi÷u fl;rï fyd¢ka l%shd lrhso hkak fufyhqï YlH;dj 
;lafiare lrhs' uDÿldx.h mßYS,lhska úiska ms<s.kq ,nkafkao hkak iy th j;auka ld¾h 
m%jdyhka iy l%shdj,Skag n,mdk wdldrh we.hSug ,la lrhs' fuu wdldrfha YlH;d wOHhkh 
u.ska fiajlhskaf.a úNj m%;sfrdaOh iy kj moaO;s j,g wkqj¾;kh ùug we;s yelshdj i,ld 
n,kq we;'th kj uDÿldx.fha udkj me;slv,fufyhqï tAldnoaO;djh flfrys wjOdkh fhduq lrhs' 

 

4. Schedule feasibility -  ld, (schedule) YlH;dj 
This looks at the time frame for the project to be completed. It assesses whether the project can be 
finished within the specified timeline, considering the project scope and resource availability. It does 
not consider employee resistance or operational impacts. 
fuu jHdmD;sh wjika lsÍug kshñ; ld, rduqj foi n,hs' jHdmD;s úIh m:h iy iïm;a ,nd 
.ekSfï yelshdj ie,ls,a,g .ksñka" kshñ; ld, iSudj ;=< jHdmD;sh wjika l< yelso hkak th 
;lafiare lrhs' th fiajl m%;sfrdaOh fyda fufyhqï n,mEï fkdi,lhs' 

 

5. Technical feasibility ;dlaIKsl YlH;dj 
This assesses whether the technology required for the project is available, and whether the technical 
team has the expertise to implement it. It considers hardware, software, and technical skills needed, 
but it does not address how well the new system will fit into the organization's current operations or 
how employees might react to it. 
jHdmD;sh i|yd wjYH ;dlaIKh ;sfío hkak;a" th l%shd;aul lsÍug wjYH m%ùK;dj ;dlaIKsl 
lKavdhug ;sfío hkak;a fuhska ;lafiare flf¾' th wjYH oDVdx." uDÿldx. iy ;dlaIKsl 
l=i,;d i,ld n,hs" kuq;a kj moaO;sh wdh;kfha j;auka l%shdldß;ajhg fl;rï fyd¢ka .e,fmao 
hkak fyda fiajlhska thg m%;spdr olajkafka flfiao hkak .ek wjOdkh fhduq fkdlrhs' 
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Operational Feasibility is the correct answer because it directly deals with the impact of the new system 
on existing processes and the likelihood of acceptance by the users, which includes addressing potential 
resistance from employees. 
fufyhqï YlH;dj ksjerÈ ms<s;=r jkafka th mj;sk l%shdj,Ska flfrys kj moaO;sfha n,mEu iy 
fiajlhskaf.a úNj m%;sfrdaOh wduka;%Kh lsÍu we;=<;a mßYS,lhska úiska ms<s.ekSfï iïNdú;dj iuÕ 
iDcqj lghq;= lrk neúks' 

 

28. Select the option which includes most suitable replacements for the labels P to S in the following 

Data Flow Diagram of a library management system. 

mqia;ld, l<ukdlrK moaO;shlg wod< my; o;a; .e,Sï igyfka P isg S f;la f,an, i|yd iqÿiq 
wdfoaYl iys; jrKh f;darkak' 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

1) P – keyword,         Q – member ID, R – book details, S – book details 

2) P – keyword,        Q – keyword,  R – book details, S – member ID 

3) P – keyword, Q – keyword,  R – book details, S – keyword 
4) P – member ID, Q – keyword,  R – member ID, S – member ID 
5) P – member ID, Q – member ID, R – book details, S – book details 

 
Answer : 1 ) 
 

P = keyword - uQ, moh 
In the context of a "Book Search" process, the input would typically be a keyword (such as a book title, 
author, or subject) that the member uses to search the library's catalog. 
’fmd;a fiùu” l%shdj,shl ikao¾Nh ;=<" wdodkh idudkHfhka mqia;ld,fha kdudj,sh fiùug idudðlhd 
Ndú;d lrk uQ,sl mohla ^fmd;a ud;Dldjla" l¾;D" fyda úIh jeks& fõ' 
 

Q = member ID - idudðl ye÷kqïm; 
For the "Book lending" process, the input from the member would likely include the member ID to verify 
who is borrowing the book. 
“fmd;a ,nd .ekSu” l%shdj,sh i|yd" fmd; ,nd .kafka ljqrekao hkak i;Hdmkh lsÍug idudðlhdf.a 
wdodkhg idudðl ye÷kqïm; we;=<;a úh yelsh' 
 

R = book details - fmd;a úia;r 
During the "Book lending" process, the system would retrieve and process book details (such as the title, 
author, and availability status) for the lending operation. 
—fmd;a ,nd .ekSu— l%shdj,sh w;r;=r" moaO;sh ,nd §fï fufyhqu i|yd fmd;a úia;r ^ud;Dldj" 
l¾;D" iy mj;sk ;;a;ajh jeks& ,ndf.k l%shdjg kxjhs' 
 

S = book details - fmd;a úia;r 
For the "Book return" process, book details are necessary to identify which book is being returned and 
update the system accordingly. 
—fmd;a wdmiq ,nd §u— l%shdj,sh i|yd" l=uk fmd; wdmiq ,nd fokafka oehs y÷kd .ekSug iy tA 
wkqj moaO;sh hdj;ald,Sk lsÍug fmd;a úia;r wjYH fõ' 
 

Suitable answer is Answer number 01. 
.e<fmk ms<s;=r jkqfha ms<s;=r wxl 01 fõ' 
 

P

  

1.0  

 Book Search 

 

2.0  

 
Book lending 
 

 

3.0  

 Book return 

 

D2 MEMBERS 

 

D1 BOOKS 

 

Member 
Q

  
R

  
lending 

information 

S

  

return information 
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2) P – keyword,        Q – keyword,  R – book details, S – member ID 
Incorrect because it suggests using a keyword instead of a member ID in the "Book lending" process, 
which is not typical for lending operations where identification is needed. 
y÷kd .ekSu wjYH jk ,nd §fï fufyhqu i|yd idudkH fkdjk “fmd;a ,nd §fï” l%shdj,sfha§ 
idudðl ye÷kqïm;la fjkqjg uQ, mohla Ndú;d lsÍug fhdackd lrk neúka fuh jerÈhs' 
 

3) P – keyword, Q – keyword,  R – book details, S – keyword 
Incorrect because it suggests using a keyword instead of a member ID in the lending and returning 
processes, which does not fit the standard operational flow of library management. 
mqia;ld, l<ukdlrKfha iïu; fufyhqï m%jdyhg fkd.e,fmk ,nd §fï iy wdmiq ,nd §fï 
l%shdj,Skays idudðl ye÷kqïm;la fjkqjg uQ, mohla Ndú;d lsÍug fhdackd lrk neúka fuh jerÈhs' 
 

4) P – member ID, Q – keyword,  R – member ID, S – member ID 
Incorrect because it suggests using a member ID for the "Book Search" process, which is not appropriate 
as searches are usually conducted using keywords, not IDs. 
“fmd;a fiùu” l%shdj,sh i|yd idudðl ye÷kqïm;la Ndú;d lsÍug fhdackd lrk ksid jerÈhs" th 
idudkHfhka fiùï isÿlrkq ,nkafka ID fkdj uQ,mo Ndú;d lrk neúka fuh iqÿiq fkdfõ' 
 

5) P – member ID, Q – member ID, R – book details, S – book details 
Incorrect because it suggests using member ID in the "Book Search" process and for the return process, 
which does not align with the typical information flow in a library management system. 
mqia;ld, l<ukdlrK moaO;shl idudkH f;dr;=re m%jdyh iuÕ fkd.e,fmk “fmd;a fiùu” 
l%shdj,sfha iy wdmiq meñKsfï l%shdj,sh i|yd idudðl ye÷kqïm; Ndú;d lsÍug fhdackd lrk ksid 
jerÈhs' 
 

Option 1 provides the most suitable labels for the Data Flow Diagram of a library management system 
based on the typical flow of information in such a system. 
ms<s;=r 1 tjeks moaO;shl idudkH f;dr;=re m%jdyh u; mokïj mqia;ld, l<ukdlrK moaO;shl 
o;a; m%jdy rEm igyk i|yd fuu ms<s;=r jvd;a iqÿiq f,an, imhhs' 

 
29. Which of the following is incorrect about the waterfall model of software development? 

uDÿldx. f.dvke.Sug wod< Èhwe,s (waterfall) wdlD;sh iïnkaOfhka wi;H jkafka my; ljrla o? 
 

1) It allows developers to collect and implement requirements throughout the project. 
ixj¾Olhkag jHdmD;sh mqrdjgu wjYH;d tl;= lsÍug;a" l%shd;aul lsÍug;a th bv fohs'        

 

2) It is not an iterative model. 
th mqkrdj¾;S (iterative) wdlD;shla fkdfõ'        

 

3) It is suitable for software with well defined requirements. 
ukdj ks¾Kh lrk ,o wjYH;d iys; uDÿldx. i|yd th iqÿiq fõ'  

 

4) It is easy to estimate the resources needed for a project. 
jHdmD;shla i|yd wjYH iïm;a weia;fïka;= lsÍu myiq h'  

 

5) No working product is available until the latter stages of the project. 
jHdmD;sfha wjika wjê jk f;la" jevlrk ksIamdÈ;hla (working product) ,nd.; fkdyel' 

 
Answer : 1 ) 
 

1) It allows developers to collect and implement requirements throughout the project. 
ixj¾Olhkag jHdmD;sh mqrdjgu wjYH;d tl;= lsÍug;a" l%shd;aul lsÍug;a th bv fohs'        

 

Incorrect - jerÈhs 
 

The waterfall model is a linear and sequential approach to software development. In this model, 
requirements are collected at the beginning of the project during the "Requirements Analysis" phase 
and are expected to remain fixed throughout the project. Once the requirements are set, the project 
progresses through the subsequent stages (design, implementation, testing, etc.) without revisiting or 
modifying the earlier stages. Therefore, this statement is incorrect as the waterfall model does not 
allow for ongoing requirements collection and implementation. 
Èhwe,s wdlD;sh uDÿldx. ixj¾Okh i|yd f¾Çh iy wkql%ñl m%fõYhls' fuu wdlD;sfha" 
“wjYH;d úYaf,aIKh” wÈhf¾§ jHdmD;sh wdrïNfha§ wjYH;d tl;= lrkq ,nk w;r jHdmD;sh 
mqrdjgu ia:djrj mj;skq we;ehs wfmalaId flf¾' wjYH;d ilia l< miq" jHdmD;sh uq,a wjëka 
kej; ne,Sulska fyda fjkia lsÍulska f;drj B<Õ wÈhr ^ie,iqï lsÍu" l%shd;aul lsÍu" mÍlaId 
lsÍu hkdÈh& yryd bÈßhg hhs' tneúka" Èhwe,s wdlD;sh wLKav wjYH;d tl;= lsÍu iy 
l%shd;aul lsÍu i|yd bv fkdfok neúka fuu m%ldYh jerÈh' 
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2) It is not an iterative model. 

th mqkrdj¾;S (iterative) wdlD;shla fkdfõ'        
 

Correct - ksjerÈhs 
 

The waterfall model is not iterative; it is a sequential model where each phase must be completed 

before moving on to the next. There is no iteration or revisiting of previous stages unless the project 

restarts. 
Èhwe,s wdlD;sh mqkrdj¾;kh fkdfõ' th wkql%ñl wdlD;shla jk w;r tys tla tla wÈhr 
B<Õg hdug fmr iïmQ¾K l< hq;=h' jHdmD;sh kej; wdrïN lrkafka kï ñi fmr wÈhrj, 
mqkrdj¾;khla fyda kej; ne,Sula fkdue;' 

 

3) It is suitable for software with well-defined requirements. 
ukdj ks¾Kh lrk ,o wjYH;d iys; uDÿldx. i|yd th iqÿiq fõ'  

 

Correct - ksjerÈhs 
 

The waterfall model works well when the requirements are well defined and unlikely to change. It is 

best suited for projects where the scope is clear from the beginning. 
wjYH;d fyd¢ka w¾: olajd we;s úg iy fjkia ùug bv fkdue;s úg Èhwe,s wdlD;sh fyd¢ka 
l%shd lrhs' wdrïNfha isg úIh m:h meyeÈ,s jk jHdmD;s i|yd th jvd;a iqÿiq fõ' 

 

4) It is easy to estimate the resources needed for a project. 
jHdmD;shla i|yd wjYH iïm;a weia;fïka;= lsÍu myiq h'  

 

Correct - ksjerÈhs 
 

Because of its linear nature and fixed stages, resource estimation in the waterfall model is 

straightforward. The clearly defined phases allow for more accurate predictions of time, cost, and 

manpower. 
tys f¾Çh iajNdjh iy ia:djr wjê ksid Èhwe,s wdlD;sfha iïm;a weia;fïka;= lsÍu ir, h' 
meyeÈ,sj ks¾jpkh lrk ,o wjê ld,h" msßjeh iy ñksia n,h ms<sn| jvd;a ksjerÈ wkdjels 
i|yd bv i,ihs' 
 

5) No working product is available until the latter stages of the project. 
jHdmD;sfha wjika wjê jk f;la" jevlrk ksIamdÈ;hla (working product) ,nd.; fkdyel' 

 

Correct - ksjerÈhs 
 

In the waterfall model, a working product is not available until after the implementation and testing 

phases, which are near the end of the project timeline. This is one of the criticisms of the waterfall 

model, as it doesn't produce a working product early in the development process. 
Èhwe,s wdlD;sfha" jHdmD;s ld,rduqj wjika ùug wdikakj we;s l%shdjg kexùu iy mÍlaIK 
wÈhrhka wjika jk ;=re jev lrk ksIamdokhla ,nd .; fkdyel' fuh Èhwe,s wdlD;sfha tla 
úfõpkhls" ukao th ixj¾Ok l%shdj,sfha uq,a ld,fha jev lrk ksIamdokhla ksmojkafka ke;' 

 

Answer (1) is incorrect because the waterfall model does not support ongoing collection and 

implementation of requirements throughout the project. 
Èhwe,s wdlD;sh jHdmD;sh mqrdjg wjYH;d wLKavj tl;= lsÍug iy l%shd;aul lsÍug iydh 
fkdolajk neúka (1)  ms<s;=r jerÈh' 
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30. In addition to required features, which of the following should also be considered when a government 

institution selects a Commercial Off-The-Shelf (COTS) software to be implemented island wide? 
rcfha wdh;khla" Èjhsk mqrd l%shd;aul lsÍu i|yd jdKsc fmr ksñ meflachla (COTS) 
f;dard.ekSfï§" wjYH úfYaIdx.j,g (features) wu;rj my; ljrla ie,lsh hq;= o? 

 

A -  cost to deploy, maintain, upgrade and modify 
ia:dmkh lsÍu" kv;a;= lsÍu" W;afY%aKs lsÍu iy úlrKh lsÍuei|yd jk úhou 

 

B -  ease of integration with existing systems 
oekg mj;sk moaO;s iu. taldnoaO (integrate) lsßfï myiqj 

 

C -  after sales service from the vendor 
úl=Kqïlref.a" ñ,§.ekSfuka miq fiajh 
 

 

 
 

Answer : 5 ) 
 

A. cost to deploy, maintain, upgrade and modify 
ia:dmkh lsÍu" kv;a;= lsÍu" W;afY%aKs lsÍu iy úlrKh lsÍu i|yd jk úhou 

 

Correct - ksjerÈhs 
 

The total cost of ownership (TCO) is a critical factor, including not only the initial purchase cost but 

also the costs associated with deployment, ongoing maintenance, upgrades, and  modifications. These 

costs can significantly impact the long-term viability and affordability of the software. 

ysñldß;ajfha iïmQ¾K msßjeh ^TCO& uQ,sl ñ,§ .ekSfï msßjeh muKla fkdj fhoùu" mj;sk 
kv;a;=j" jeäÈhqKq lsÍï iy fjkia lsÍï yd iïnkaO msßjeh we;=¿j ;SrKd;aul idOlhls' fuu 
msßjeh uDÿldx.fha È.= ld,Sk YlH;djhg iy oeßh yels ñ,g ie,lsh hq;= f,i n,mE yelsh' 

 

B. ease of integration with existing systems 

oekg mj;sk moaO;s iu. taldnoaO (integrate) lsßfï myiqj 
 

Correct - ksjerÈhs 
 

COTS software must integrate smoothly with existing systems and infrastructure. Poor integration can 

lead to increased costs, inefficiencies, and operational disruptions. Ensuring compatibility and ease of 

integration is vital for a successful implementation. 

COTS uDÿldx.h mj;sk moaO;s iy há;, myiqlï iuÕ iqug f,i tAldnoaO úh hq;=h' ÿ¾j, 
tAldnoaO;djh msßjeh" wld¾hlaIu;dj iy fufyhqï ndOd lsÍï jeä lsÍug fya;= úh yel' 
id¾:l l%shdjla i|yd .e<mqu iy tAldnoaO ùfï myiqj iy;sl lsÍu w;HjYH fõ' 

 

C. after sales service from the vendor 
úl=Kqïlref.a" ñ,§.ekSfuka miq fiajh 

 

Correct - ksjerÈhs 
 

Reliable after-sales support from the vendor is crucial, especially for troubleshooting, receiving 

updates, and ensuring the software remains operational and secure. This is particularly important for 

large-scale, mission-critical implementations like those in government institutions. 
úfYaIfhkau fodaY ksrdlrKh" hdj;ald,Sk ,nd .ekSu iy uDÿldx.h l%shdldÍj iy wdrlaIdj 
mj;sk nj iy;sl lsÍu i|yd fjf<kaodf.a úYajdikSh wf,úfhka miq iydh b;d jeo.;a fõ' 
rdcH wdh;kj, fuka uyd mßudK" fufyjr ;SrKd;aul l%shd;aul lsÍï i|yd fuh úfYaIfhka 
jeo.;a fõ' 

 
All three considerations cost, ease of integration, and after-sales service - are important when selecting 

COTS software for a government institution. Therefore, the correct answer is (5) All A, B, and C. 

rdcH wdh;khla i|yd COTS uDÿldx.hla f;dard.ekSfï§ i,ld ne,Sï ;=ku - msßjeh" tAldnoaO 
lsÍfï myiqj iy wf,úfhka miq fiajdj - jeo.;a fõ' tneúka" ksjerÈ ms<s;=r (5) A, B, iy C fõ' 

 

 
 

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. 
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Entity attribute 
N+;d¾: Wm,laIKh 

A 
Composite attribute 
ixhqla; Wm,laIKh 

B 
Simple attribute 
ir, Wm,laIKh 

C 
Multivalued attribute 
nyqw.h Wm,laIKh 

D 
Derived attribute 
jHq;amkak Wm,laIKh 

 

Description  
úia;rh 

1 
an attribute that cannot be broken down into smaller components 
l=vd ixrplj,g fnÈh fkdyels Wm,laIKhls 

2 
an attribute that can be broken down into component parts 
ixrpl fldgiaj,g fnÈh yels Wm,laIKhls 

3 
an attribute whose values can be calculated from related attribute values 
Wm,laIKj, w.hkaf.ka ;u w.h .Kkh l< yels Wm,laIKhls 

4 
an attribute that may take more than one value 
w.hka lsysmhla ;sìh yels Wm,laIKhls 

 

 
31. Match the given entity attributes labelled from A to D to the corresponding descriptions labelled 

from 1 to 4. 

my; A isg D f;la kï lr we;s N+;d¾: Wm,laIK (attributes) 1 isg 4 f;la kï lr we;s úia;r 
iu. .<mkak' 
 

 
 
 
 
 
 
 
 

 
 

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

 
Answer : 2 ) 
 

To solve the problem of matching the given entity attributes to their corresponding descriptions, we need 
to understand the definitions of each type of attribute. 
,nd § we;s wdh;k .=Kdx. tAjdfha wkqrEm úia;r j,g .e,mSfï .eg¨j úi£ug" wms tla tla 
j¾.fha .=Kdx.j, w¾: oelaùï f;areï .; hq;=h' 
 
1. Composite attribute - ixhqla; Wm,laIh 

 

An attribute that can be broken down into smaller components. For example, a full name can be broken 
down into first name and last name. 
l=vd ixrpl j,g fnÈh yels .=Kdx.hls' WodyrKhla f,i" iïmQ¾K ku uq,a ku iy wjidk 
ku f,i fnÈh yelsh' 
 

2. Simple attribute - ir, Wm,laIh 
 

An attribute that cannot be broken down into smaller components. For example, an ID number. 
l=vd ixrpl j,g fnÈh fkdyels .=Kdx.hls' WodyrKhla f,i" ID wxlhla' 
 

3. Multivalued attribute -  nyqw.h Wm,laIh  
 

An attribute that may take more than one value. For example, a person can have multiple phone 
numbers. 
tla w.hlg jvd .; yels .=Kdx.hls' ksoiqkla jYfhka" mqoa.,fhl=g ÿrl:k wxl lsysmhla 
;sìh yelsh' 
 

4. Derived attribute - jHq;amkak l, Wm,laIh 
 

An attribute whose values can be calculated from related attribute values. For example, age can be 
derived from the date of birth. 
wod< Wm,laIK w.hkaf.ka w.hka .Kkh l< yels .=Kdx.hls' ksoiqkla jYfhka" jhi Wmka 
Èkfhka jHq;amkak l< yel' 

 
Now, let's match these definitions to the descriptions given in the table. 
oeka" wms fuu w¾: oelaùï j.=fõ olajd we;s úia;r j,g .,muq' 

 

• Description 1 
"an attribute that cannot be broken down into smaller components" corresponds to a Simple attribute. 
"l=vd ixrpl j,g fnÈh fkdyels .=Kdx.hla" ir, Wm,laIhg wkqrEm fõ' 
 

• Description 2 
"an attribute that can be broken down into component parts" corresponds to a Composite attribute. 
“ixrpl fldgia j,g fnÈh yels .=Kdx.hla” ixhqla; Wm,laIhg wkqrEm fõ' 
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• Description 3  

 

"an attribute whose values can be calculated from related attribute values" corresponds to a Derived 
attribute. 
“wod< Wm,laIK w.hkaf.ka w.hka .Kkh l< yels .=Kdx.hla” jHq;amkak l, Wm,laIhg 
wkqrEm fõ' 

 
• Description 4 

 

"an attribute that may take more than one value" corresponds to a Multivalued attribute. 
“tla w.hlg jvd .; yels .=Kdx.hla” nyqw.h Wm,laIhg wkqrEm fõ' 

 
The correct answer is (2) A-2, B-1, C-4, D-3. 
ksjerÈ ms<s;=r (2) A-2, B-1, C-4, D-3 fõ. 

 

32. Consider the following Employee Relation: 

my; Employee j.=j i,lkak' 
 

 
 
 
 
 
 
 
 
 

 

What would be the output of the following SQL query when it is applied on the Employee relation? 

by; Employee j.=j u; my; SQL úuiqu l%shd;aul l< úg m%;sodkh l=ula fõ o? 
 

SELECT COUNT(*) FROM Employee 
WHERE Salary > ANY (SELECT Salary FROM Emplyoee); 
 

 
 

Answer : 2 ) 
 

To determine the output of the given SQL query, let's break down the query step by step: 

,nd § we;s SQL úuiqfï m%;sodkh ;SrKh lsÍu i|yd" wms úuiqu mshjfrka mshjr ì| ouuq( 
 

SQL Query Analysis 

SQL úuiqï úYaf,aIKh 
 
SELECT COUNT(*) 
FROM Employee 
WHERE Salary > ANY (SELECT Salary FROM Employee); 
 
1. Subquery 

 

SELECT Salary FROM Employee 
 

This subquery will return the list of all salaries from the Employee table. The result set will be 

fuu Wm úuiqu Employee j.=fjka ish¨u jegqma ,ehsia;=j wdmiq ,nd fokq we;' m%;sM,h jkqfha 
 

60000 

55000 

70000 

65000 

75000 

 

 

Employee_ID Employee_Name Salary 

1001 John 60000 

1002 Hari 55000 

1003 Mahas 70000 

1004 Sarath 65000 

1005 Rajah 75000 

 

          

1) 3 2) 4 3) 5 4) 6 5) 10 

 

-47- RAVINDU BANDARANAYAKE 
 

#ictfromabc 



 

 

 
2. ANY Clause 

 

WHERE Salary > ANY (SELECT Salary FROM Employee) 
 

The ANY keyword means that the condition will be true if the salary is greater than any of the values 

returned by the subquery. 
ANY  uQ, moh hkq Wm úuiqu u.ska wdmiq ,nd fok ́ kEu w.hlg jvd jegqm jeä kï fldkafoaish 
i;H jkq we;s njhs' 
 
In this context, Salary > ANY (SELECT Salary FROM Employee) will be true if the Salary is 

greater than the smallest value in the list. The smallest value in the list is 55000. Thus, the condition 

becomes 
fuu ikao¾Nh ;=<" jegqm ,ehsia;=fõ we;s l=vdu w.hg jvd jeä kï Salary > ANY (SELECT 
Salary FROM Employee)  i;H fõ' ,ehsia;=fõ l=vdu w.h 55000 fõ' fï wkqj" fldkafoaish 
jkafka 
 
WHERE Salary > 55000 

 
3. Main Query 
 

SELECT COUNT(*) 
FROM Employee 
WHERE Salary > 55000; 
 

Now, we need to count the number of employees whose salary is greater than 55000. 

oeka" wms 55000 g jvd jeä jegqma iys; fiajl ixLHdj .Kka l< hq;=hs' 
 

Evaluating the Condition 
;;a;ajh ;yjqre lsÍu 
 

Let's apply the condition Salary > 55000 to each row in the Employee table. 

fiajl j.=fõ iEu fma<shlgu jegqm Salary > 55000  fldkafoaish fhdouq' 
 

• John: 60000 > 55000 (True) 
• Hari: 55000 > 55000 (False) 
• Mahas: 70000 > 55000 (True) 
• Sarath: 65000 > 55000 (True) 
• Rajah: 75000 > 55000 (True) 
 

Counting the Results 
m%;sM, .Kkh lsÍu 
 

Out of the 5 employees, 4 employees have a salary greater than 55000. 

fiajlhska 5 fokdf.ka 4 fofkl=f.a jegqm 55000g jvd jeäh' 
 

Therefore, the output of the SQL query is 4. 

tneúka SQL úuiqfï m%;sodkh 4 fõ' 
 

So, the correct answer is (2) 4. 

tneúka" ksjerÈ ms<s;=r (2) 4 fõ 
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33. Consider the given SQL statements create two database tables named LENDING and STUDENT: 

LENDING iy STUDENT jQ o;a; iuqod j.= folla iE§ug wod<j § we;s SQL j.ka;s i,lkak' 
 

CREATE TABLE LENDING 
  (BOOK_NUMBER VARCHAR(10) NOTNULL, 
    BOOK_NAME VARCHAR(20) NOTNULL, 
    AUTHOR VARCHAR(25) NOTNULL, 
    DESCRIPTION VARCHAR(75) NOTNULL, 
    ISSUED_DATE DATE,  
    STUDENT_ID CHAR(5) NOTNULL, 
    PRIMARY KEY(BOOK_NUMBER)); 
 
CREATE TABLE STUDENT 
  (STUDENT_ID CHAR(5) NOTNULL, 
    NAME VARCHAR(25) NOTNULL, 
    BIRTHDAY DATE NOTNULL,  
    ADDRESS VARCHAR(25) NOTNULL, 
    PROVINCE CHAR(10), 
    PRIMARY KEY(STUDENT_ID)); 

 
Which of the following statements are correct? 
my; ljr j.ka;s ksjerÈ fõ o? 

 

A -  STUDENT_ID is a foreign key in the LENDING table. 
STUDENT_ID hkak LENDING j.=fõ wd.ka;=l (foreign) h;=rls' 

 

B -  It is compulsory to input data to the DATE data type fields in both tables. 

j.= foflysu DATE o;a; j¾.fha lafIa;%j,g o;a; wdodkh lsÍu wksjd¾h fõ' 
 

C -  STUDENT_ID can contain only five English letters. 
STUDENT_ID ys bx.%Sis wlaIr myla muKla mej;sh yels h' 
 

 
 
 

Answer : 1 ) 
 

Let's analyze the SQL statements and the given options to determine which statements are correct. 

l=uk m%ldY ksjerÈoehs ;SrKh lsÍug SQL m%ldY iy ,nd § we;s úl,am úYaf,aIKh lruq' 
 
Statements to Analyze 
úYaf,aIKh i|yd m%ldYhka 
 

A. STUDENT_ID is a foreign key in the LENDING table. 

STUDENT_ID hkak LENDING j.=fõ wd.ka;=l (foreign) h;=rls' 
 

The STUDENT_ID field in the LENDING table refers to the STUDENT_ID in the STUDENT table. Even 

though there is no explicit foreign key constraint defined in the provided SQL statement, logically 
STUDENT_ID serves as a foreign key because it links to the primary key of the STUDENT table. 

Typically, it would be specified with a FOREIGN KEY constraint for referential integrity, but it is still 

conceptually a foreign key. 

LENDING j.=fõ STUDENT_ID lafIa;%h STUDENT j.=fõ STUDENT_ID fj; fhduq lrhs' imhd 
we;s SQL m%ldYh ;=< meyeÈ,s (foreign)  h;=re iSudjla ks¾jpkh lr fkdue;s jqjo" ;d¾lslj 
STUDENT_ID th STUDENT j.=fõ (primary) h;=rg iïnkaO jk neúka th (foreign)   h;=rla 
f,i l%shd lrhs' idudkHfhka" th fhduq wLKav;dj i|yd (foreign) h;=r iSudjla iuÕ ksYaÑ;j 
olajd we;" kuq;a th ;ju;a ixl,amuh jYfhka (foreign) h;=rls' 

 
 
 

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. 
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B. It is compulsory to input data to the DATE data type fields in both tables. 

j.= foflysu DATE o;a; j¾.fha lafIa;%j,g o;a; wdodkh lsÍu wksjd¾h fõ' 
 

In the LENDING table, ISSUED_DATE is not marked as NOT NULL, so it is not compulsory to input data 

into this field. In the STUDENT table, BIRTHDAY is marked as NOT NULL, so it is compulsory to input 

data into this field. Thus, this statement is not entirely correct. 

LENDING j.=fõ" ISSUED_DATE  NOT NULL f,i i,l=Kq lr ke;" tneúka fuu lafIa;%hg o;a; 
we;=<;a lsÍu wksjd¾h fkdfõ' STUDENT j.=fõ" BIRTHDAY NOT NULLf,i i,l=Kq lr we;" 
tneúka fuu lafIa;%hg o;a; we;=<;a lsÍu wksjd¾h fõ' fï wkqj" fuu m%ldYh iïmQ¾Kfhkau 
ksjerÈ fkdfõ' 

 

C. STUDENT_ID can contain only five English letters. 

STUDENT_ID ys bx.%Sis wlaIr myla muKla mej;sh yels h' 
 

STUDENT_ID is defined as CHAR(5), which means it must contain exactly five characters. However, 

CHAR(5) does not restrict it to only English letters; it can also include numbers or special characters. 

Therefore, this statement is incorrect. 
STUDENT_ID CHAR(5) f,i w¾: olajd we;" tkï tys yßhgu wlaIr myla wvx.= úh hq;=h' 
flfia fj;;a" CHAR(5) th bx.%Sis wl=rej,g muKla iSud fkdlrhs; thg wxl fyda úfYaI wlaIr 
o we;=<;a úh yel' tA ksid fï m%ldYh jerÈhs' 

 

The correct answer is indeed (1) A only. 

ksjerÈ ms<s;=r we;a; jYfhkau (1) A muKs 
 

34. When the Employee entity of the following 
diagram is represented in a database which 
of the following should not be included? 
rEmfha Employee N+;d¾:h o;a; iuqodhl 
ksrEmKh lsÍfï§ my; ljrla we;=<;a 
fkdl< hq;= o? 

 

1) Date_of_Birth        
2) Designation        
3) Employee_Name  
4) Employee_Number  
5) Qualifications 

 
Answer : 5 ) 
 

To determine which attribute should not be included when representing the Employee entity in a database, 
we need to analyze the diagram provided and understand the nature of each attribute. 
o;a; iuqodhl Employee N+;d¾:h ksfhdackh lsÍfï§ we;=<;a fkdl< hq;= .=Kdx.h ;SrKh lsÍug" 
wms ,nd § we;s rEm igyk úYaf,aIKh lr tla tla .=Kdx.fha iajNdjh f;areï .; hq;=h' 
 

Attributes in the Diagram 
rEm igyfka we;s .=Kdx. 
 

The diagram shows the following attributes directly associated with the Employee entity. 
rEm igyk Employee N+;d¾:h iuÕ iDcqju iïnkaO my; .=Kdx. fmkajhs' 

 

• Date_of_Birth 
• Employee_Number 
• Employee_Name 
• Designation 
 

The diagram also shows an attribute "Age" with a dashed line, indicating that it is a derived attribute. 
rEm igyfkys bß iys; f¾Ldjla iys; "Age" hk .=Kdx.hla o fmkajhs" th jHq;amkak .=Kdx.hla 
nj fmkakqï lrhs' 
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Understanding the Attributes - .=Kdx. f;areï .ekSu 
 

1. Date_of_Birth  
This is essential for the record of an employee to calculate the age and verify the identity. 
fiajlfhl=f.a jhi .Kkh lsÍu iy wkkH;djh ;yjqre lsÍu i|yd fuh w;HjYH fõ' 
 

2. Designation 
Indicates the role or job title of the employee, which is crucial information. 
;SrKd;aul f;dr;=re jk fiajlhdf.a ld¾hNdrh fyda /lshd ud;Dldj fmkakqï lrhs' 
 

3. Employee_Name 
The name of the employee, a basic and necessary attribute. 
fiajlhdf.a ku" uQ,sl iy wjYH .=Kdx.hka' 
 

4. Employee_Number 
A unique identifier for each employee, necessary for database management. 
o;a; iuqod l<ukdlrKh i|yd wjYH tla tla fiajlhd i|yd wkkH y÷kd.ekSula' 

 

5. Qualifications 
Represents the educational or professional background of the employee. While important for human 
resource purposes, it is not always considered a core attribute in a basic Employee entity model, which 
typically includes identifying and job-related information. 
fiajlhdf.a wOHdmksl fyda jD;a;Sh miqìu ksfhdackh lrhs' udkj iïm;a wruqKq i|yd jeo.;a 
jk w;r" th idudkHfhka y÷kd.ekSu iy /lshdjg wod< f;dr;=re we;=<;a uQ,sl Employee 
N+;d¾: wdlD;shl uQ,sl .=Kdx.hla f,i fkdie,fla' 
 

6. Age 
As previously mentioned, this is a derived attribute that can be calculated from the Date_of_Birth, and 
is shown with a dashed line in the diagram to indicate it should not be stored directly in the database. 
l,ska i|yka l< mßÈ"fuh Date_of_Birth u.ska .Kkh l< yels jHq;amkak .=Kdx.hla jk w;r 
th o;a; .nvdfõ iDcqj .nvd fkdl< hq;= nj rEm igyfka bß iys; f¾Ldjlska fmkajd we;' 

 

 
Conclusion: 
ks.ukh( 
In the context of a basic Employee entity, core attributes typically include identifying information (name, 
employee number), date of birth, and job-related information (designation). While qualifications can be 
important, they are often considered supplementary and might be managed in a separate entity or table 
related to professional development or HR records. 
uQ,sl Employee N+;d¾: ikao¾Nh ;=<" uQ,sl .=Kdx.j,g idudkHfhka y÷kd.ekSfï f;dr;=re (name, 
employee number), date of birth iy /lshdjg wod< f;dr;=re (designation). we;=<;a fõ' iqÿiqlï 
jeo.;a úh yels w;r" tAjd fndfyda úg mßmQrl f,i i,lkq ,nk w;r jD;a;Sh ixj¾Okh fyda 
udkj iïm;a jd¾;d iïnkaO fjku N+;d¾:l fyda j.=jl l<ukdlrKh l< yelsh' 
Thus, the attribute Qualifications is the one that should not be included directly in the basic Employee 
entity representation. 
fï wkqj" uQ,sl fiajl wdh;k ksfhdackhg iDcqju we;=<;a fkdl< hq;= .=Kdx.h Qualifications fõ' 
 
Therefore, the correct answer is (5) Qualifications. 
tneúka" ksjerÈ ms<s;=r jkafka (5) Qualifications h' 
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35. Which of the listed relations will be obtained if the following ER diagram is correctly mapped into 

the relational model? 
my; ER rEmigyk" iïnkaOl wdlD;shg (relational model) ksjerÈj wkqrEmKh (map) l< úg § 
,ehsia;=.; lr we;s ljr iïnkaO;d ,efí o? 
 

 
 
 
 
 
 
 
 

A -  Lecturer(NIC, LecturerName, DOB, Address) 

B -  Lecturer(NIC, LecturerName, DOB, Address, CourseId) 
C -  Teaches(NIC, CourseId, Hours) 
D -  Course(CourseId, CourseName, Hours, NIC) 

 

 

 
 

Answer : 3 ) 
 

To determine which of the listed relations will be obtained when mapping the given ER diagram to a 
relational model, let's analyze the diagram and its entities, relationships, and attributes. 
,nd § we;s ER rEm igyk iïnkaO;d wdlD;shlg (relational model) is;shï.; (map) lsÍfï§ ,nd 
.; yels ,ehsia;=.; iïnkaO;d fudkjdo hkak ;SrKh lsÍu i|yd" wms rEm igyk iy tys wdh;k" 
iïnkaO;d iy .=Kdx. úYaf,aIKh lruq' 

Entities N=;d¾: 
 

1. Lecturer with attributes 
Lecturer .=Kdx. iuÕ 

 

• NIC (National Identification Code) 
• LecturerName 
• DOB (Date of Birth) 
• Address 
 

2. Course with attributes 
Course .=Kdx. iuÕ 

 

• CourseId 
CourseName 
 

Relationships - in|;d 
 
1. Teaches between Lecturer and Course with attributes 

Lecturer iy Course w;r .=Kdx. iys;j W.kajhs 
 

• Hours 
 

The cardinality between Lecturer and Teaches is 1 (one lecturer teaches many courses), and the 
cardinality between Teaches and Course is M (many lecturers can teach one course). 
Lecturer iy Teaches w;r .Kksh;d ^1 tla lecturerjrfhla fndfyda Courses W.kajhs&" iy 
Teaches iy Course w;r .Kksh;dj M fõ ^fndfyda lecturer jrekag tla course tlla b.ekaúh 
yelsh&' 

 
 
 
 
 
 
 
 
 

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

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

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

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

5) A,C and D only. 
A,C yd D muKs. 
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Relational Model Mapping 
iïnkaO;d wdlD;s (relational model) is;shï.; lsÍu 

 

• Lecturer Table 
Contains NIC (Primary Key), LecturerName, DOB, and Address. 
 

• Course Table 
Contains CourseId (Primary Key) and CourseName. 
 

• Teaches Table (relationship table) 
Contains NIC (Foreign Key referencing Lecturer), CourseId (Foreign Key referencing Course), Hours. 

 
Given Relations 
,nd § we;s in|;d 

 

A. Lecturer(NIC, LecturerName, DOB, Address) 
Correct, this is the Lecturer entity table. 
ksjerÈhs fuh Lecturer entity table fõ' 
 

B. Lecturer(NIC, LecturerName, DOB, Address, CourseId) 
Incorrect, the Lecturer table should not include CourseId directly. Instead, CourseId is part of the 
Teaches relationship table. 
jerÈhs" Lecturer j.=fõ iDcqju CourseId we;=<;a fkdúh hq;=h' tA fjkqjg" CourseId hkq b.ekaùï 
iïnkaO;d j.=fõ fldgils' 
 

C. Teaches(NIC, CourseId, Hours) 
Incorrect, this represents only the Teaches relationship between Lecturer and Course, including the 
Hours attribute. 
jerÈhs" fuh Hours .=Kdx.h we;=¿j" Lecturer iy Course w;r Teaches iïnkaO;djh muKla 
ksfhdackh lrhs' 
 

D. Course(CourseId, CourseName, Hours, NIC) 
Correct, the Course table should only include CourseId , CourseName Hours and NIC. 
ksjerÈhs" mdGud,d j.=fõ wvx.= úh hq;af;a CourseId iy CourseName,Hours iy NIC mu”' 
 

Upon reviewing the given ER diagram and mapping to relational models, the relations we should consider 
include 
,nd § we;s ER rEm igyk iudf,dapkh lsÍfuka iy iïnkaO;d wdlD;s (relational model) fj; 
is;shï.; lsÍfuka" wm i,ld ne,sh hq;= iïnkaO;dj,g we;=<;a jkafka 
 

1. Lecturer(NIC, LecturerName, DOB, Address): Correct. 
2. Course(CourseId, CourseName): Correct 
 

Now reconsider the correct statement 
oeka ksjerÈ m%ldYh kej; i,ld ne,Sfuka 
 

Correct Relations 
 

A (Lecturer) 
D (Course) 
 
Thus, the correct answer is  
fï wkqj" ksjerÈ ms<s;=r jkafka úl,am  
 
Option (3) A and D only.  
(3) A iy D muKs' 
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36. Which of the following gives a correct matching between ER diagram components and the relational 

model? 
my; ER rEmigyka ixrpl iy iïnkaOl (relational) wdlD;sh w;r ksjerÈ .e<mSu l=ula o? 

 

1) Entity → Field, Attribute → Table, Unique attribute → Primary key, Multivalued attribute → 
Table 

N+;d¾:h → lafIa;%h, Wm,laIKh → j.=j, wkkH Wm,laIKh → m%d:ñl h;=r, nyqw.h Wm,laIKh 
→ j.=j 

 

2) Entity → Table, Attribute → Field, Unique attribute → Primary key, Multivalued attribute → 
Table 

N+;d¾:h → j.=j,  Wm,laIKh → lafIa;%h, wkkH Wm,laIKh → m%d:ñl h;=r, nyqw.heWm,laIKh 
→ j.=j 

 

3) Entity → Table, Attribute → Field, Unique attribute → Table, Multivalued attribute → Primary 
key 

N+;d¾:h → j.=j, Wm,laIKh → lafIa;%h,  wkkH Wm,laIKh → j.=j,  nyqw.h  Wm,laIKh → 
m%d:ñl h;=r 

 

4) Entity → Table, Attribute → Primary key, Unique attribute → Primary key, Multivalued 

attribute → Table 
N+;d¾:h → j.=j, Wm,laIKh → m%d:ñl h;=r, wkkH Wm,laIKh → m%d:ñl h;=r, 
nyqw.heWm,laIKh → j.=j 

 

5) Entity  → Table, Attribute → Table, Unique attribute → Primary key, Multivalued attribute → 
Primary key 

N+;d¾:h → j.=j, Wm,laIKh → j.=j, wkkH Wm,laIKh → m%d:ñl h;=r, nyqw.h Wm,laIKh → 
m%d:ñl h;=r 

 
Answer : 2 ) 
 

To determine the correct matching between ER diagram components and the relational model, let's first 
understand the basic concepts. 
ER rEm igyka ixrpl iy iïnkaO;d (relational) wdlD;sh w;r ksjerÈ .e,mSu ;SrKh lsÍu i|yd" 
wms uq,skau uQ,sl ixl,am f;areï .ksuq' 
 
1. Entity: A real-world object or concept that can be distinctly identified. In the relational model, an 

entity corresponds to a table. 
meyeÈ,sj y÷kd.; yels ienE f,dal jia;=jla fyda ixl,amhla' iïnkaOl wdlD;sfha" jia;=jla 
j.=jlg wkqrEm fõ' 
 

2. Attribute: A property or characteristic of an entity. In the relational model, attributes correspond to 
fields (columns) in a table. 
N+;d¾;hl .=Kdx.hla fyda ,laIKhla iïnkaO;d wdlD;sfha" Wm,laIK j.=jl we;s lafIa;% ^;Sre& 
j,g wkqrEm fõ' 
 

3. Primary Key: A unique identifier for a record in a table. 
j.=jl jd¾;djla i|yd wkkH y÷kd.ekSula  fõ' 
 

4. Unique Attribute: An attribute that must have unique values for each record. 
tla tla jd¾;dj i|yd wkkH w.hka ;sìh hq;= .=Kdx.hls' 
 

5. Multivalued Attribute: An attribute that can have multiple values for a single entity. In the relational 
model, multivalued attributes are often handled by creating a separate table. 
;ks jia;=jla i|yd nyqúO w.hka ;sìh yels Wm,laIKhls' iïnkaO;d wdlD;sfha §" nyq w.hka 
iys; Wm,laIK fndfyda úg yiqrejkq ,nkafka fjku j.=jla ks¾udKh lsÍfuks' 
 

Now, let's evaluate each option to find the correct matching. 
oeka" ksjerÈ .e,mSu fidhd .ekSug wms tla tla úl,amh we.hSug ,la lruq. 
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Option 1 
 

Entity → Field 
Incorrect, an entity corresponds to a table, not a field. 
jerÈhs" jia;=jla lafIa;%hlg fkdj j.=jlg wkqrEm fõ' 

Attribute → Table 
Incorrect, attributes correspond to fields, not tables.  
jerÈhs" Wm,laIK j.= j,g fkdj lafIa;% j,g wkqrEm fõ' 

Unique attribute 
→ Primary key 

Partially correct, but unique attributes are not always primary keys.  
w¾O jYfhka ksjerÈ" kuq;a wkkH Wm,laIK iEuúgu m%d:ñl h;=re fkdfõ' 

Multivalued 
attribute → Table 

Correct, multivalued attributes often result in separate tables. 
ksjerÈhs" nyq w.hka iys; Wm,laIK fndfyda úg fjku j.= we;s lrhs' 

 

Option 2 
 

Entity → Table 
Correct, an entity corresponds to a table. 
ksjerÈhs" jia;=jla j.=jlg wkqrEm fõ' 

Attribute → Field 
Correct, attributes correspond to fields. 
ksjerÈhs" Wm,laIK lafIa;%j,g wkqrEm fõ' 

Unique attribute → 

Primary key 

Correct, unique attributes are necessarily primary keys. 
ksjerÈhs wkkH Wm,laIK wjYHfhkau m%d:ñl h;=re fõ' 

Multivalued 

attribute → Table 

Correct, multivalued attributes often result in separate tables. 
ksjerÈhs, nyq w.hka iys; Wm,laIK fndfyda úg fjku j.= we;s lrhs' 

 

Option 3 
 

Entity → Table 
Correct, an entity corresponds to a table. 
ksjerÈhs, jia;=jla j.=jlg wkqrEm fõ' 

Attribute → Field 
Correct, attributes correspond to fields. 
ksjerÈhs, Wm,laIK lafIa;%j,g wkqrEm fõ' 

Unique attribute → 

Field 

Correct, unique attributes are fields. 
ksjerÈ" woaú;Sh Wm,laIK lafIa;% fõ' 

Multivalued 

attribute → 

Primary key 

Incorrect, Multivalued attributes are not primary keys. 
jerÈhs nyq w.hka iys; Wm,laIK m%d:ñl h;=re fkdfõ' 

 

Option 4 
 

Entity → Table 
Correct, an entity corresponds to a table.  
ksjerÈhs" jia;=jla j.=jlg wkqrEm fõ' 

Attribute→ 

Primary key 

Incorrect, attributes correspond to fields, not primary keys.  
jerÈhs" Wm,laIK m%d:ñl h;=re j,g fkdj lafIa;% j,g wkqrEm fõ' 

Unique attribute → 

Primary key 

Partially correct, unique attributes are not necessarily primary keys.  
w¾O jYfhka ksjerÈhs" wkkH Wm,laIK wjYHfhkau m%d:ñl h;=re fkdfõ' 

Multivalued 

attribute → Table 

Correct, multivalued attributes often result in separate tables. 
ksjerÈhs" nyq w.hka iys; Wm,laIK fndfyda úg fjku j.= we;s lrhs' 

 
Option 5 
 

Entity → Table 
Correct, an entity corresponds to a table.  
ksjerÈhs" jia;=jla j.=jlg wkqrEm fõ' 

Attribute → Table 
Incorrect, attributes correspond to fields, not tables.  
jerÈhs" Wm,laIK j.= j,g fkdj lafIa;% j,g wkqrEm fõ' 

Unique attribute → 

Primary key 

Partially correct, unique attributes are not necessarily primary keys.  
w¾O jYfhka ksjerÈ" wkkH Wm,laIK wjYHfhkau m%d:ñl h;=re fkdfõ' 

Multivalued 

attribute → 

Primary key 

Incorrect, multivalued attributes are not primary keys. 
jerÈhs" nyq w.hka iys; Wm,laIK m%d:ñl h;=re fkdfõ' 
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Conclusion 
ks.ukh 
 
The correct matching between ER diagram components and the relational model is 
ER rEm igyka ixrpl iy iïnkaO;d wdlD;sh w;r ksjerÈ .e,mSu jkafka 
 

• Entity → Table 
• Attribute → Field 
• Unique attribute → Primary key 
• Multivalued attribute → Table 

 
This matches correctly with Option 2). 
fuh úl,am 2) iuÕ ksjerÈj .e,fma' 

 

• Consider the following relations to answer questions 37 and 38. 

m%Yak wxl 37 iy 38 i|yd ms<s;=re ,nd§u i|yd my; iïnkaO;d i,lkak' 
 

adviser (adId, adName, adGender, adNIC, adPhone) 
farmer (farmerId, farmerName, farmerAddress, farmerPhone) 
 

task (taskId, taskName, farmerld, startDate, endDate) 
advises (adId, taskId, startDate, endDate) 
 
Note: adNIC – The National Identity Card number of an adviser 
igyk: adviser – WmfoaYlhd, farmer – f.dúhd, task – ld¾h, advises – Wmfoia fohs, adNIC – 
WmfoaYlhdf.a cd;sl ye÷kqïm;a wxlh 

 
37. Which of the following statements are correct? 

my; ljr m%ldY ksjerÈ fõ o? 
 

A -  One farmer can have many tasks. 
tla f.dúfhl=g ld¾h lsysmhla ;sìh yels h' 

 

B -  One adviser can advise many tasks. 
tla WmfoaYlfhl=g ld¾h lsysmhlg Wmfoia Èh yels h' 

 

C -  For one task, a farmer can have many advisers. 
tla ld¾hla i|yd f.dúfhl=g WmfoaYlhka lsysmfofkl= isáh yels h' 
 

 
 
 

Answer : 2, 5 ) 
 

Let's analyze the given questions and statements with respect to the provided relations. 
,nd § we;s iïnkaO;d iïnkaOfhka ,nd § we;s m%Yak iy m%ldY úYaf,aIKh lruq' 
 

Given Relations 
,nd § we;s in|;d 
 
1. adviser(adId, adName, adGender, adNIC, adPhone) 

2. farmer(farmerId, farmerName, farmerAddress, farmerPhone) 

3. task(taskId, taskName, farmerId, startDate, endDate) 

4. advises(adId, taskId, startDate, endDate) 

 

Note: adNIC is the National Identity Card number of an adviser. 

igyk( adNIC hkq WmfoaYlfhl=f.a cd;sl ye÷kqïm;a wxlhhs' 
 
 
 
 
 

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. 
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A. One farmer can have many tasks. 

tla f.dúfhl=g ld¾h lsysmhla ;sìh yels h' 
 

This implies a one-to-many relationship between farmer and task. Since farmerId is a foreign key 
in the task relation, it indicates that a single farmer can be associated with multiple tasks. Therefore, 
this statement is correct. 
fuhska .uH jkafka f.dúhd iy ld¾hh w;r tl- nyq in|;djhls' farmerId  ld¾h 
iïnkaO;djfha wd.ka;=l h;=rla jk neúka" tla f.dúfhl= úúO ld¾hhka iuÕ iïnkaO l< yels 
nj thska fmkakqï lrhs' tneúka fuu m%ldYh ksjerÈ h' 
 

B. One adviser can advise many tasks. 
tla WmfoaYlfhl=g ld¾h lsysmhlg Wmfoia Èh yels h' 
 

This implies a one-to-many relationship between adviser and advises. Since adId is a part of the 
advises relation and can be associated with multiple taskIds, it indicates that an adviser can advise 
multiple tasks. Therefore, this statement is correct. 
fuhska woyia lrkafka WmfoaYlhd iy Wmfoia w;r tl- nyq in|;djhls' adId hkq WmfoaYk 
iïnkaO;djfha fldgila jk w;r nyq taskIds iuÕ iïnkaO úh yels neúka" WmfoaYlfhl=g 
ld¾hhka lsysmhla i|yd Wmfoia Èh yels nj thska fmkakqï lrhs' tneúka fuu m%ldYh ksjerÈ h' 
 

C. For one task, a farmer can have many advisers. 
tla ld¾hla i|yd f.dúfhl=g WmfoaYlhka lsysmfofkl= isáh yels h' 
 

This implies a many-to-many relationship between adviser and task through the advises relation. 
Multiple advisers can be associated with the same task. Therefore, this statement is correct. 
Wmfoia iïnkaOh yryd WmfoaYlhd iy ld¾hh w;r nyq-nyq iïnkaO;djla fuhska weÕfõ' 
tlu ld¾hhla iuÕ nyq WmfoaYlhka iïnkaO l< yelsh' tneúka fuu m%ldYh ksjerÈ h' 
 

All statements A, B, and C are correct. 
ish¨u m%ldY A, B, iy C ksjerÈ fõ' 
 
Note 
Considering the marking scheme given by the Educational Department if the candidate marks 
option number 2 mark the answer as a correct answer. 
wfmalaIlhd úl,am wxl 2 ,l=Kq lrkafka kï" wOHdmk fomd¾;fïka;=j úiska ,nd § we;s ,l=Kq 
lsÍfï l%uh i,ld n,d ms<s;=r ksjerÈ ms<s;=rla f,i ,l=Kq lrkak' 

 
38. Which of the following statements are correct with respect to the given relations? 

§ we;s iïnkaO;d ms<sn|j my; ljr m%ldY ksjerÈ o? 
 

A -  All relations are in 3rd normal form. 
ish¨  iïnkaO;d f;jeks m%u; wjia:dfõ (normal form) mj;S' 

 

B -  The startDate attribute in the task relation is a derived attribute. 
task iïnkaO;djfhys we;s startDate Wm,laIKh jHq;amkak l< (derived) Wm,laIKhls' 

 

C -  adNIC is a candidate key in the adviser relation. 
adviser iïnkaO;djfhys we;s adNIC hkak wfmalaIl (candidate) h;=rls' 
 

 
 
 

Answer : 3 ) 
 

Let's analyze the given questions and statements with respect to the provided relations. 
,nd § we;s iïnkaO;d iïnkaOfhka ,nd § we;s m%Yak iy m%ldY úYaf,aIKh lruq' 

 
A. All relations are in 3rd normal form. 

ish¨ iïnkaO;d f;jeks m%u; wjia:dfõ (normal form) mj;S' 
To be in the 3rd normal form, a relation must be in the 2nd normal form and all its attributes must be 
non-transitively dependent on the primary key. Let’s verify each relation. 
3 jk idudkH iajrEmfhka (normal form) isàug" iïnkaO;djhla 2 jk m%u:lrK wjia:dfõ (normal 
form) ;sìh hq;= w;r tys ish¨ .=Kdx. primary h;=r u; ixl%dka;s fkdjk (non-transitively) f,i 
r|d mej;sh hq;=h' wms tla tla iïnkaO;djh ;yjqre lruq. 

 

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. 
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• adviser 

All attributes depend on adId (primary key). 

ish¨u Wm,laIK adId (primary h;=r& u; r|d mj;S' 
 

• farmer 

All attributes depend on farmerId (primary key). 

ish¨u Wm,laIK farmerId (primary h;=r& u; r|d mj;S' 
 

• task 

All attributes depend on taskId (primary key). 

ish¨u Wm,laIK taskId (primary h;=r& u; r|d mj;S' 
 

• advises 

Composite primary key (adId, taskId), and all other attributes depend on this composite key. 

Thus, all relations appear to be in the 3rd normal form. Therefore, this statement is correct. 

ixhqla; m%d:ñl h;=r (adId, taskId) iy wfkl=;a ish¨u .=Kdx. fuu ixhqla; h;=r u; r|d 
mj;S' fï wkqj" ish¨ iïnkaO;d 3 jeks idudkH wdldrfhka fmfka' tneúka fuu m%ldYh ksjerÈ 
h' 
 

B. The startDate attribute in the task relation is a derived attribute. 

iïnkaO;djfhys we;s startDate Wm,laIKh jHq;amkak l< (derived) Wm,laIKhls' 
 

A derived attribute is one that can be calculated from other attributes. The startDate in the task relation 

is not derived; it is a fundamental attribute recording when the task starts. Therefore, this statement is 

incorrect. 
jHq;amkak Wm,laIKhla hkq fjk;a Wm,laIK j,ska .Kkh l< yels tlls' ld¾h iïnkaO;djfha 
startDate jHq;amkak lr ke;. ld¾hh wdrïN jk úg th uQ,sl Wm,laIK má.; lsÍuls' tA ksid 
fï m%ldYh jerÈhs' 

C. adNIC is a candidate key in the adviser relation. 

adviser iïnkaO;djfhys we;s  adNIC hkak wfmalaIl (candidate) h;=rls' 
 

A candidate key is an attribute that can uniquely identify a record. Given that adNIC is a National 

Identity Card number, it is unique to each adviser and can serve as a candidate key. Therefore, this 

statement is correct. 

wfmalaIl h;=rla hkq jd¾;djla wkkHj y÷kd.; yels Wm,laIKhls' adNIC hkq cd;sl 
ye÷kqïm;a wxlhla neúka" th tla tla WmfoaYlhdg wkkH jk w;r wfmalaIl h;=rla f,i 
fiajh l< yels tneúka fuu m%ldYh ksjerÈ h' 

Statements A and C are correct. 

A iy C m%ldY ksjerÈhs' 

Therefore, the correct answer is (3) A and C only. 

tneúka ksjerÈ ms<s;=r (3) A  iy C mu”' 
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39. What would be the output of the following Python code, if a = 10, b = 4, and c = 7? 

a = 10, b = 4 iy c = 7 jk úg my; mhs;ka fla;fha m%;sodkh l=ula fõo? 
 

ans = a % b + c // (a-b) 
print(ans) 

 
 
 

Answer : 1 ) 
 

It is important to have an understanding of the operator precedence that guides the calculation. 
.Kkh lsÍu isÿ lsÍug fufyhjk m%uqL;d wkqms<sfj, ms<sn|j wjfndaOhla mej;Su jeo.;a fõ' 
 

operator precedence 
fufyhjk m%uqL;d wkqms<sfj, 
 

1. Parentheses  () 
2. Exponentiation  ** 
3. Multiplication  * 
 Division  / 
 Integer division  // 
 Modulus division % 
4. Addition  + 
 Subtraction  - 
 
ans = a % b + c // (a-b) 
This is where any calculation takes place and it is substituted into the variable called ans. 
lsishï .Kkh lsÍula isÿù th ans kï úp,Hh fj; wdfoaY ùu fuys§ isÿ fõ' 
 

The calculation can be done as follows by substituting 10, 4, and 7 for a, b, and c in the above calculation. 
by; .Kkh lsÍfï a, b, yd c i|yd ms,sfj,ska 10, 4, iy 7 wdfoaY lrñka my; mßÈ .Kkh lsÍu 
isÿ l, yel' 
 

a % b + c // (a-b) 
10 % 4 + 7 // (10-4) 
10 % 4 + 7 // (6) 
2 + 7 // 6 #note 1 
2 + 1 #note 2 
3 
 

Then 3, substitutes to ans. 
bkamiq 3, ans fj; wdfoaY fjhs' 
 

print(ans) 
Then 3 is output. 
bkamiq 3 m%;sodkh fjhs' 
 

#note 1 
Here is the modulus division. It means dividing a number by another number and getting the remainder. 
fuys§ isÿ ù we;af;a b;sß fn§u fõ' tkï lsishï ixLHdjla fjk;a ixLHdjlska fnod tu.ska ,efnk 
b;sß w.h ,nd .ekSuhs' 
10 % 4 
2 
 

#note 2 
What has happened here is integer division. That is, when a number is divided by another number, it gives 
an integer. 
fuys§ isÿù we;af;a mQ¾K ixLHd fn§u fõ' tkï lsishï ixLHdjla fjk;a ixLHdjlska fn¥ úg mQ¾K 
ixLHdjla ,nd fok njhs' 
7 // 6 
1 

 

So, the answer is 1). 
tuksid ms<s;=r 1) fõ' 

 

          

1) 3 2) 5 3) 7 4) 9 5) 11 
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40. What would be the value of the 'result' variable after executing the following Python code? 

my; mhs;ka fla;h l%shd;aul l< miq ‘result’ úp,Hfha w.h l=ula fõo? 
 

def func1(a,b): 
 return a+b 
 

def func2(a,b): 
 return a*b 
 

result = func1(3,func2(2,4)) 
 
 
 

Answer : 1 ) 

 

User defined functions 
mßYS,lhd úiska w¾:olajk ,o Y%s; 
 
The keyword def is used to define functions. 

def hk uQ,moh Y%s; w¾: oelaùug Ndú; lrhs' 
 

The common structure for function creation 
Y%s;h ks¾udKh i|yd jk fmdÿ jHqyh 
 

def function_name(para1, para2,. . ., paran) : 
 statement 1 
 statement 2 
 . 
 . 
 statement n 
 return value 
 
Calling the function 
Y%s;h le|ùu 
 

function_name(para1, para2,. . ., paran) 
 
Parameters are used to provide input to a function and any number of parameters can be applied to a 

function. But there is only one return value per function. 
Y%s;hlg wdodk ,nd §u i|yd mrdñ;ska Ndú;d lrkq ,nk w;r ´kE ;rï mrdñ;Ska Y%s;hlg fhÈh 
yel' kuq;a wdmiq ,nd fokq ,nk w.hka Y%s;hlg mj;skafka tflla muks' 
 

Functions with no parameters, functions with no return value, functions that do both and have neither 

parameters nor return values can be created. 
mrñ;Ska fkdue;s Y%s;" wdmiq w.hla ,nd fkdfok Y%s;" fuu folu isÿjk yd mrdñ;Ska fyda wdmiq 
w.hka hk foflka tllaj;a fkdue;s Y%s; ks¾udkh l, yel' 
 

Now let's study the code in question line by line. 
oeka m%IaKfha we;s fla;fhys fma<sfhka fma<sh wOHkh lruq' 
 
def func1(a,b): 
A function called func1 has been created with two parameters a and b. 

a yd b f,i mrdñ;Ska folla iys; func1 kñka Y%s;hla ks¾udKh lr we;' 
 
return a+b 
The two parameters a and b are added and returned. 

a iy b hk mrdñ;Ska fol tl;= lr wdmiq ,nd fokq ,nhs' 
 
def func2(a,b): 
A function called func2 has been created with two parameters a and b. 

a yd b f,i mrdñ;Ska folla iys; func2 kñka Y%s;hla ks¾udKh lr we;' 
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1) 11 2) 12 3) 14 4) 15 5) 20 

 



 

 

 
return a*b 
The two parameters a and b are multiplied and returned. 

a iy b hk mrdñ;Ska fol .=K lr wdmiq ,nd fokq ,nhs'result = func1(3,func2(2,4)) 
 

Here 3 and func2(2,4) are given as parameters of func1. Therefore, the return value of func2 must be 

calculated first. 

fuys func1 ys mrdñ;Ska f,i 3 iy func2(2,4) ,nd fokq ,nhs' tuksid m%:ufhka func2 ys wdmiq ,nd 
fok w.h .Kkh l, hq;= fõ' 
 

func1(3,func2(2,4)) 
func1(3,8) #func2-(2*4)=8 
11 #func1-(3+8)=11 
 
Then 11 is substituted for the variable called result. 

bkamiq 11 result kï úp,Hh i|yd wdfoaY fjhs' 
 
So, the answer is 1). 

tuksid ms<s;=r 1) fõ' 
 

41. What would be the output of the following Python code, when it gets executed? 
my; mhs;ka fla;h l%shd;aul l< úg m%;sodkh l=ula fõo? 

 

def modify_string(input_string): 
 input_string += " World" 
text = "Hello" 
modify_string(text) 
print(text) 

 

 
 

Answer : 1 ) 
 

User defined functions 
mßYS,lhd úiska w¾:olajk ,o Y%s; 
 

A better understanding of functions is given in the above question, so let's study the code line by line. 
Y%s; ms<sn|j jvd;a fyd| wjfndaOhla by; m%Yakfha§ ,nd § we;s neúka fuys§ fla;fha fma<sfhka 
fma<sh wOHkh lruq' 
 
def modify_string(input_string): 
A function called modify_string has been created with a parameter input_string. 

input_string f,i mrdñ;shla iu. modify_string kñka Y%s;hla ks¾udKh lr we;' 
 
input_string += " World" #note1 
Here, when calling the function, the "word" string is added to the value given for input_string. Here this 

will only work if a string is given for input_string. Otherwise, an error is generated. 

fuys§ Y%s;h le|ùfïÈ input_string i|yd ,nd fok w.hg "word" string tl tl;= lsÍu isÿ lrhs' 
fuys§ input_string i|yd string tlla ,nd ÿka úg muKla fuh l%shd;aul fjhs' tfia fkdue;s úg 
fodaIhla ckkh lrkq ,nhs' 
 
text = "Hello" 
The string "Hello" is substituted for the variable text. 

"Hello" string tl text kï úp,Hh i|yd wdfoaY lsÍu isÿ lrkq ,nhs' 
 
modify_string(text) #note2 
Here the function is called and given the variable text as its parameter, it concatenates the string " World" 

to the existing string "Hello". But here nothing is returned and also what is changed in the function is the 

local string input_string. So here the global variable is not affected at all. When calling the function, the 

value of text is only substituted into the input_string, so no global variables are called here. 
 

          

1) Hello             2) Hello Hello 3) Hello World 4) World 5) World Hello  
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fuys§ Y%s;h le|jk w;r tys mrdñ;sh f,i text hk úp,Hh ,nd fok neúka tys mj;sk "Hello" 
hk string tlg " World" hk string fldgi ixhqla; lrhs' kuq;a fuys lsisjla wdmiq ,nd fkdfok 
w;r tfiau fuys§ Y%s;h ;=, § fjkia jkafka foaYSh úp,Hhg tl jk input_string fõ' tuksid 
fuys§ f.da,Sh úp,Hhg lsis÷ n,mEula isÿ fkdfõ' fuys Y%s;h le|ùfï§ text ys we;s w.h 
input_string fj; wdfoaY ùula muKla isÿjk neúka fuys f.da,Sh úp,Hhka le|ùula isÿ fkdfõ' 
 
print(text) 
Here, the global variable text is not affected at all, so only Hello is output. 

fuys text hk f.da,Sh úp,Hhg lsis÷ n,mEula ù fkdue;s ksid m%;sodkh jkafka Hello muKs' 
 
#note1 

Here string concatenation is done. The + sign is used for that. In string concatenation, a space is placed 

before the second word because there is no space between the strings. 

fuys§ string ixhqla; lsÍu isÿ lrhs' tA i|yd + ,l=K Ndú;d lrhs' string ixhqla; lsÍfï§ string  
w;rueo ysia;ekla fyda fkdmj;sk neúka fojk jpkfha m%:ufhka ysia;ekla ;nd we;' 
 
#note2 

Variables created inside a function are called local variables and are removed from memory after the 

function executes. Usually, variables created in Python program are called global variables. 
Y%s;hla ;=<§ ks¾udKh lr.kakd úp,Hhka ia:dkSh úp,Hhka f,i y÷kajkq ,nk w;r tAjd Y%s;h 
l%shd;aul ù wjidkfha§ u;lfhka bj;a ù hhs' idudkHfhka mhs;ka jevigyk ;=< ks¾udKh lr 
.kakd ,o úp,Hhka f.da,sh úp,Hhka f,i y÷kajkq ,nhs' 
 
The keyword global is used to call global variables within a function. If the lines of code in the function 

of the above code were changed as follows, the answer would be 3). 

Y%s;hla ;=< f.da,Sh úp,Hhka le|ùug global hk h;=remoh Ndú;d lrhs' by; fla;fha Y%s;h ;=, 
fla; fma<s my; mßÈ fjkia jQfhakï ms<s;=r 3) fõ' 
global text 
text += "World" 
 
So, the answer is 1). 

tuksid ms<s;=r 1) fõ' 
 

42. What would be the output of the following Python code? 
my; mhs;ka fla;h l%shd;aul l< úg m%;sodkh l=ula fõo? 

 

original_list = [1,2,3,4,5] 
new_list = original_list.copy() 
new_list.clear() 
original_list.append(6) 
print(original_list) 
print(new_list) 

 
 
 
 

Answer : 4 ) 
 

Lists 
,ehsia;= 
 
Lists are used to store several data under the same identifier. 
tlu y÷kd.ekSula hgf;a o;a; lsysmhla .nvd lsÍug ,ehsia;= Ndú;d fõ' 
 

A list contains items separated by commas and enclosed by square brackets. 
,ehsia;= ;=< fldud fhdod fjka l, o;a; fldgq jryka ;=< wka;¾.;j mj;S' 
 

Lists can contain different types of data and can be deleted, modified, or inserted. 
,ehsia;= ;=< úúO jr.fha o;a; mej;sh yels w;r tAjd bj;a lsÍug" fjkia lsÍug" w¨;a o;a; 
we;=<;a lsÍug yelshdj we;' 
 

          

1) [ ] 
[ ] 

2) [6] 
[ ] 

3) [6] 
[6] 

4) [1,2,3,4,5,6] 
[ ] 

5) [ ] 
[1,2,3,4,5,6]  
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Items in a list are accessed from left to right using positive indexes from 0 and from right to left using 
negative indexes from -1. 
,ehsia;=jl mj;sk whs;u i|yd jfï isg ol=kg 0 isg Ok o¾Yl Ndú;fhkq;a ol=fka isg jug -1 
isg RK o¾Yl Ndú;fhkq;a m%fõY úh yels fõ' 
 

original_list = [1, 2, 3, 4, 5] 
 
copy method 
This is used to get a copy of a list. Here another list similar to the previous list is given under a different 
id. Here two variables are created. 
,ehsia;=jl msgm;la ,nd .ekSu i|yd fuh fhdod .kS' fuys§ fmr ,ehsia;=jgu iudk fjk;a 
,ehsia;=jla fjk;a id tlla hgf;a ,nd §u isÿ flf¾' fuys§ úp,Hhka folla ks¾udKh ùu isÿfõ' 
 

new_list = original_list.copy() 
id(original_list) 
1852639749312 
id(new_list) 
1852639968640 
 
The same can be done using the = operator, but only assigning a different name to the same previous 
variable. That is, the same id exists for both lists. 
fuhu } fufyhjkh Ndú;fhka isÿ l, yels kuq;a tys§ tlu fmr úp,Hgu fjk;a kula mejÍu 
muKla isÿ fjhs' tkï tlu id tlla ,ehsia;= folgu mj;S' 
 

new_list = original_list 
id(new_list) 
1852639749312 
id(original_list) 
1852639749312 
 
append method 
Used to add elements to the end of a list. 
,ehsia;=jl w.g uQ,dx. tl;= lsÍug Ndú;d lrhs' 
 

original_list.append(6) 
 
The insert method can be used to add elements anywhere in a list. 
,ehsia;=jl ´kEu ia:dkhlg uQ,dx. tl;= lsÍug insert method Ndú;d l, yel' 
 

list.insert(index, value) 
 
clear method 
This method can be used to remove all the elements from the list but keep the empty list as a data structure 
in the memory. 
,ehsia;=fjka ish¨u uQ,dx. bj;a lsÍug fuu l%uh Ndú;d l< yels kuq;a ysia ,ehsia;=j u;lfha 
o;a; jHqyhla f,i ;nd .kS' 
 

new_list.clear() 
print(new_list) 
[] 
 
Now let's study the code in question line by line. 
oeka m%Yakfha we;s fla;h fma<sfhka fma<sh wOHkh lruq' 
 
original_list = [1, 2, 3, 4, 5] 
The list is substituted into the variable named original_list. 
,ehsia;=j original_list kï úp,Hg wdfoaY lr we;' 
 
new_list = original_list.copy() 
Here a new variable called new_list is created and a copy of original_list is stored for it. All operations 
hereafter will affect only the specified list. 
fuys§ new_list kñka kj úp,Hhla ks¾udKh ù tA i|yd original_list ys msgm;la .nvd lr .kS' 
fu;kska miq isÿjk iEu ld¾hfha§u i|yka lr we;s ,ehsia;=jg muKla wod< n,mEu isÿ fjhs' 
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new_list.clear() 
Here the elements of the list stored in the variable new_list are removed leaving only the data structure. 

fuys§ new_list kï úp,Hh ;=< .nvd lr we;s ,ehsia;=fõ we;s uQ,dx. bj;a ù o;a; jHqyh muKla 
b;sß fõ' 
 

now the new_list 
[] 
 
original_list.append(6) 
Here 6 is added to the end of the existing list in original_list.  

fuys§ original_list ys mj;sk ,ehsia;=fõ w.g 6 tl;= lrkq ,nhs'  
 

Now the original_list 

[1, 2, 3, 4, 5, 6] 
 
print(original_list) 
print(new_list) 
Here the two lists are output as follows. So the answer is 4). 

fuys§ my; mßÈ ,ehsia;= fol m%;sodkh lrkq ,nhs' tneúka ms<s;=r 4) fõ' 
 

[1, 2, 3, 4, 5, 6]  
[] 
 
Suppose the second line of code changed to the following. 
fla;fha fojk fma<sh my; mßÈ fjkia jQfha hehs is;kak' 
 

new_list = original_list 
 
Then only two names are assigned to the same variable. That is, both variable names are stored in memory 

in a single variable. When removing all elements in the third line, all elements of both lists are removed 

and in the fourth line, 6 is appended to both lists. Then the output will be as follows. 
túg tlu úp,H i|yd kï folla muKla mejÍu isÿ fjhs' tkï úp,H kduhka folu ;ks úp,Hhla 
;=, u;lfha .nvd lr ;nd .kS' tys§ ;=kajk fma<sfha§ ish¿u uQ,dx. bj;a lsÍfï§ ,ehsia;= foflau 
ish¿u uQ,dx. bj;a jk w;r y;rjk fma<sfha§ ,ehsia;= folgu 6 append fjhs' túg m%;sodkh 
my; mßÈ fjhs'  
 

[6]  
[6] 
 
If so the answer is 3) and according to the code given in this question the correct answer is 4). 

tfia jQjdkï ms<s;=r 3) jk w;r fuu m%%Yakfha ,nd § we;s fla;hg wkqj ksjerÈ ms<s;=r 4) fõ' 
 

43. How many '⁕'s does this program output? 

my; l%uf,aLh" '⁕' fldmuK m%udKhla m%;sodkh lrhs o? 
 

i = 7 
while i>0: 

i -= 3 
print('⁕') 

  if i<=2: 
   break 
    else: 
        print('⁕') 
 
 
 

Answer : 2 ) 
 

In the above code, there is a while loop and an if statement inside that while loop. 
by; fla;h ;=, while Æmhla yd tu while Æmh ;=< if m%ldY mj;S' 
 
 

          

1) 1 2) 3 3) 5 4) 7 5) 9 
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 7 
Rep. No i print if i<=2 print 

1 4 * False * 
2 1 * True  

 

 
while loop 
Here the iteration takes place as long as any condition is true. There is a control variable that precedes the 
condition and increases or decreases within the while loop. 
fuys§ lsishï fldkafoaishla i;H ù ;sfnk ;dla mqkrdj¾;kh isÿ fõ' tys§ md,k úp,Hhla mj;sk 
w;r th fldkafoaishg fmr mj;sk w;r jeäùula fyda wvqùula o while Æmh ;=< mj;S' 
control variable 
while (condition): 
 statements 
 increment/decrement 
 
i = 7 
This is the control variable of the while loop as this is also specified in the condition in the while loop. 
while Æmh ;=< fldkafoaish ;=,o i|yka jkafka fuh jk neúka fuh while Æmfha md,k úp,Hh 
fjhs' 
 
while i>0: 
This means that as long as the value of i is greater than 0, the while loop will run. Also, since the value of 
i is already 7, the first iteration is executed. 
i ys w.h 0 g jvd úYd, ù ;sfnk ;dla while Æmh l%shd;aul jk nj fuu.ska meyeÈ,s fõ' tfiau 
oekgu;a i ys w.h 7 neúka m,uq mqkrdj¾;kh l%shd;aul fõ' 
 
i -= 3 
At each iteration of the while loop, i is subtracted by 3. This can also be expressed as follows. 
while Æmfha tla tla mqkrdj¾;k wjia:dfõ§ i f.ka 3 ne.ska wvq lrhs'fuh my; mßÈ oelaúh yel' 
i = i-3 
 
print('⁕') 
Outputs * at the appropriate iteration time. 
wod< mqkrdj¾;k wjia:dfõ§ * m%;sodkh lrhs' 
 
if i<=2: 

break 
If the value of i is 2 or less, the break command is executed. 
i ys w.h 2 fyda Bg jvd wvq fõ kï break úOdkh l%shd;aul fõ' 
 
The break command terminates the loop if the corresponding condition is true and moves to the code 
outside the loop. Since there are no lines of code after the for loop here, if this is true the code will 
terminate. In addition, there is a continue command. What happens is that if the condition is true, it moves 
to the next iteration regardless of the lines of code in the loop below the condition. 
break úOdkh u.ska isÿ jkafka wod< fldkafoaish i;H fõ kï Æmh wjika lr Æmfhka msg; fla;h 
fj; .uka lsÍuhs' fuys kï Æmfhka miq lsis÷ fla; fma<s fkdue;s neúka fuh i;H jqjfyd;a fla;h 
wjika fõ' óg wu;rj continue f,i úOdkhla mj;S' tu.ska isÿ jkafka fldkafoaish i;H jqjfyd;a 
fldkafoaisfhka my, mj;sk Æmfha fla; fma<s fkdi,ld ó,. mqkrdj¾;kh fj; .uka lsÍuhs' 
 
else: 

print('⁕') 
If the above condition is not true i.e. if the value of i is greater than 2 then * will be output. 
by; fldkafoaish i;H fkdjqjfyd;a tkï i ys w.h 2 g jvd úYd,kï * la m%;sodkh lrkq ,nhs' 
 
Accordingly, let's get the output of the above code by the following trace table. 
tA wkqj by; fla;fha m%;sodkh my; trace table u.ska ,nd .ksuq' 
 
 
 
 
 
 
 
Thus the total output is as follows. Accordingly, the number of * in it is 3, so the answer is 2). 
tA wkqj my; mßÈ uq¿ m%;sodkh ,efí' tA wkqj tA ;=< ;sfnk * .Kk 3la neúka ms<s;=r 2) fõ' 

 

-65- RAVINDU BANDARANAYAKE 
 

#ictfromabc 



 

 

 
44. Which of the data structures among Dictionary, List and Tuple in Python could be used to store a 

collection of key-value pairs where the keys must be unique? 
wkkH h;=re iys; h;=re-w.h (key-value) hq., tl;=jla .nvd lsÍug mhs;kays Dictionary, List 
iy Tuple o;a; jHqy w;=ßka l=ula Ndú; l< yels o? 

 
1)  Dictionary only    2)  List only     3)  Tuple only 
4)  Dictionary and List only   5)  List and Tuple only 

 
Answer : 1 ) 
 

As mentioned in the question above, the key-valued data structure is a dictionary. The common structure 

of a dictionary 

by; m%Yakfha i|yka lr ;sfnk mßÈ h;=re-w.h f,i mj;sk o;a; jHqyh jkafka dictionary fõ' 
dictionary tll fmdÿ jHqyh 
{key1 : value1, key2 : value2} 
 

Here the keys must be unique and only integers or strings can be used for keys. Duplications are not 

supported here. 
fuys h;=re w.hka wksjdrfhkau wkkH úh hq;= w;r h;=re i|yd Ndú; l, yelafla ksÅ, fyda 
string muKs' fuys§ wkqmsgm;a ùï j,g iydh fkdolajhs' 
 

In a list, comma-separated data are enclosed in square brackets. Also, the elements in the list do not need 

to be unique and are not key-values here. 
,ehsia;=jla ;=< fldud fhdod fjka l, o;a; fldgq jryka ;=, wka;¾.;j mj;S' tfiau tys§ ,ehsia;=j 
;=< mj;sk uQ,dx. wkkH ùula wjYH fkdjk w;r fuys h;=re-w.hka f,i o fkdue;' 
 

In a tuple, comma-separated data are enclosed in round brackets. Also, the elements in the list do not need 

to be unique and are not key-values here. 

tuple tlla ;=< fldud fhdod fjka l, o;a; rjqï jryka ;=, wka;¾.;j mj;S' tfiau tys§ ,ehsia;=j 
;=< mj;sk uQ,dx. wkkH ùula wjYH fkdjk w;r fuys h;=re-w.hka f,i o fkdue;' 
 

So, the answer is 1). 

tuksid ms<s;=r 1) fõ' 
 

45. What would be the output of the following python code? 
my; mhs;ka fla;fha m%;sodkh l=ula fõo? 

 

for i in range(1, 4): 
 for j in range (1, i + 1): 
  print(j * i, end=' ') 
 print() 

 

 
 
 

Answer : 3 ) 
 

for loop 
Here, a condition depending on a data sequence is introduced to the control variable. 
fuys§ md,k úp,Hhg o;a; wkqms<sfj,la wkqj fldkafoaishla y÷kajd fokq ,efí' 
 

Included instructions are executed exactly the number of times equivalent to the number of elements in 
the conditional data sequence. 
wka;¾.; Wmfoia iuQyh l%shd;aul jkafka yßhgu fldkafoaisfhys we;s o;a; wkql%ufha wjhj 
.Kkh iudk jdr m%udKhls' 
 

The common structure of the for loop in Python 
Python ys for loop ys fmdÿ jHqyh 
 

for variable in (sequence): 
 statements 
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1) 1 
2 2 
3 3 3  

2) 1 
2 4 
3 6  

3) 1  
2 4 
3 6 9  

4) 1 2 3 
2 4 6 
3 6 9  

5) 1 2 
2 4 6 
3 6 9 12  

 



 

 

 
Methods to obtain the data sequence of the condition 
fldkafoaisfha o;a; wkql%uh ,nd .; yels l%u 
 

1. Using a range() function 
2. Using a string 
3. Using a tuple 
4. Using a list 
5. Using a dictionary 
6. Using a file 
 
range() function 
Used to generate a list of integers in a specific range instantly. 
ksIaÑ; mrdihlg wh;a jk ksÅ, ,ehsia;=jla ,nd.ekSu i|yd Ndú; lrhs' 
 
This can be used in 3 ways. 
fuh wdldr 3lska Ndú;d l< yel' 
 
range(stop) 
range(start, stop) 
range(start, stop, step) 
 
The stop value here is always exclusive. 
fuys stop w.h iEu úgu exclusive fõ' 
 
The start value here is always inclusive. The default of this is 0. 
fuys start w.h iEu úgu inclusive fõ' fuys iïu; w.h 0 fõ' 
 
The default of the step value is +1. 
step w.fhys iïu; w.h +1 fõ' 
 
Now let's study the code in question line by line. 
oeka m%Yakfha we;s fla;h fma<sfhka fma<sh wOHkh lruq' 
 
for i in range(1, 4): 
1 to 4 (1, 2, 3) are substituted for i at each iteration. 
tla tla mqkrdj¾;k jdrfhaÈ i i|yd ms,sfj,ska 1 isg 4 olajd (1, 2, 3)  wdfoaY fj hs' 
 
for j in range(1, i+1): 
1 to i+1 (1, .., i) are substituted for j at each iteration. This is executed in the above for loop. 
tla tla mqkrdj¾;k jdrfhaÈ j i|yd ms,sfj,ska 1 isg i+1 olajd (1, .., i) wdfoaY fj hs' fuh by; for 
Æmh ;=< l%shd;aul fõ' 
 
print(j * i, end=' ') 
The value of j is multiplied by i and it is output. As end=" " is used, the next output is also displayed in 
the same line. This is executed under the second for loop. 
j ys w.h i u.ska .=K lr th m%;sodkh lrkq ,nhs' end=" " f,i fhdod ;sfnk neúka bkamiq Æmh 
l%shd;aul lsÍfïÈ ,efnk m%;sodkh;a tu fma<sh ;=<u o¾Ykh fõ' fuh fojk for Æmh hgf;a 
l%shd;aul fjhs' 
 
print() 
This is executed under the first for loop. This is used to prevent the rest of the output from occurring on 
the same line after the second for loop above has finished executing completely simultaneously. This will 
output an empty line. But here earlier the output was as end=" " so that empty line will be output on the 
same line. But since there is no end=" " here, the next output moves to the next line. 
fuh l%shd;aul jkafka m,uq for Æmh hgf;a fõ' fuu.ska by; fojk for Æmh iïmQ¾Kfhkau 
tljrla l%shd;aul ù wjika jQ miq end=" " u.ska b;=re m%;sodko tu fma,sfhau we;s ùu je,elaùug 
fhdod we;' fuu.ska ysia fma<shla m%;sodkh lrkq ,nhs' kuq;a fuys óg fmr m%;sodkfha end=" " f,i 
mej;s neúka tu ysia fma<sh tu fma<sfhau m%;sodkh fjhs' kuq;a fuys end=" " f,i fkdue;s neúka 
ó,. m%;sodkh ó,. fma<shg .uka lrhs' 
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Rep. No(1) i Rep. No(2) j print(j*i, end=" ") print() 

1 1 1 1 1 1 

2 2 
1 1 2  

2 2 2 4 
1 
2 4 

3 3 

1 1 3  

2 2 3 6  

3 3 3 6 9 
1 
2 4 
3 6 9 

 

 
Accordingly, let's get the output of the above code by the following trace table. 
tA wkqj by; fla;fha m%;sodkh my; trace table u.ska ,nd .ksuq' 
 

 
 
 
 

 

 

 

 

 

 

 

 
 

Accordingly, the output is as follows, so the answer is 3). 
tA wkqj m%;sodkh my; mßÈ jk neúka ms<s;=r 3) fõ' 

 
46. Consider the following code fragment in an HTML file: 

HTML f.dkqjl we;s my; fla; LKavh i,lkak' 
 

<style> 
 body { 
  color: yellow; 
  font-family: Arial, Cambria; 
  } 
 .highlight { 
  color: red; 
  } 
</style> 

 

What happens if one applies the class ‘highlight’ to a <div> element within <html> and </html>   
tags in the above file? 
‘highlight’ mka;sh (class)" by; f.dkqfõ <html> iy </html> Wiq,k w;r we;s <div> uQ,dx.hlg 
fhojQ úg l=ula isÿ fõ o? 

 

1) The <div> element's text will turn red. 
<div> uQ,dx.fha mdG (text) r;= mdgg yef¾'        

 

2) The <div> element's text will turn yellow. 
<div> uQ,dx.fha mdG ly mdgg yef¾'        

 

3) The <div> element's font size will increase. 
<div> uQ,dx.fha wl=rej, m%udKh úYd, fõ'  

 

4) The <div> element's font type will change to Cambria. 
<div> uQ,dx.fha wl=re Cambria j¾.hg yef¾'  

 

5) The <div> element's border colour will change to red. 
<div> uQ,dx.fha odr (border) j¾Kh r;= mdgg yef¾' 

 
Answer : 1 ) 

 

There are many type of CSS Selectors. Below are some of them. 

CSS f;aÍï j¾. fndfyduhla ;sfí' tA w;ßka lsysmhla my;ska oelafõ' 
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CSS Selector type 

CSS f;aÍï j¾. 
Purpose 
wruqK 

Example code line 
WodyrK fla; fma< 

Universal Selector (*) 

 

 
The universal selector selects all elements on 
the page. 
universal selector msgqfõ we;s ish¨u wx. 
f;dard .kS' 
 

* { 
  color: blue; 
} 

Element Selector 

The element selector selects elements based 
on their tag name. 
Element selector tAjdfha Wiq,k kduh u; 
mokïj uQ,dx. f;dard .kS' 

 

p { 
  color: blue; 
} 
 

Class Selector (.) 

 

The class selector selects elements with a 
specific class attribute. It is denoted by a dot 
(.) followed by the class name. 
Class selector úfYaIs; mka;s Wm,laIKhla 
iys; uq,dx. f;dard .kS' th ;s;lska (.) 
miqj mka;s kduh u.ska oelafõ' 

.intro { 
  color: blue; 
} 
 

ID Selector (#) 

The ID selector selects an element with a 
specific id attribute. It is denoted by a hash 
(#) followed by the ID name. 
ID selector ksYaÑ; id Wm,laIKhlaa iys; 
uq,dx.hla f;dard .kS' th yeIa tllska (#) 
miqj ye÷kqï kdufhka ksrEmKh flf¾' 

#header { 
  color: blue; 
} 
 

Attribute Selector 

The attribute selector selects elements based 
on the presence or value of their attributes. 
Attribute selector tAjdfha Wm,laIKj, 
meje;au fyda w.h u; mokïj uQ,dx. 
f;dard .kS' 

a[target] { 
  color: blue;} 
a[target="_blank"]  
{ 
  color: green; 
} 

Group Selector 

 

The group selector selects multiple elements 
and applies the same styles to all of them. 
Group selector, uq,dx. lsysmhla f;dardf.k 
tA ish,a,gu tlu fudaia;r fhdohs' 

 
h1, h2, h3 { 
  color: blue; 
} 
 

 

Below are some ways to write CSS. 

;jo CSS  ,shk wdldr lsysmhla my;ska oelafõ' 
 

1. Inline CSS 
 

Inline CSS is used to apply styles directly to an HTML element using the style attribute. 

Inline CSS Ndú;d lrkafka style Wm,laIK Ndú;fhka HTML  uQ,dx.hlg fl,skau fudaia;r 
fh§ugh' 
 
<p style="color: blue; text-align: center;"> 
This is an inline styled paragraph.</p> 

 

2. Internal CSS 
 

Internal CSS is used to apply styles within the <style> tag in the <head> section of an HTML 

document. 

HTML f,aLkhl <head> fldgfia <style> Wiq,kh ;=< fudaia;r fh§ug wNHka;r CSS Ndú;d 
lrhs' 
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<html> 
<head> 
  <style> 
    p { 
      color: blue; 
      text-align: center; 
    } 
  </style> 
</head> 
<body> 
  <p>This is an internally styled paragraph.</p> 
</body> 
</html> 

 
3. External CSS 

 

External CSS is used to apply styles by linking an external stylesheet file using the <link> tag in the 

<head> section of an HTML document. 

HTML f,aLkhl <head> fldgfia we;s <link> Wiq,kh Ndú;fhka ndysr stylesheet f.dkqjla 
iïnkaO lsÍfuka ú,di fh§ug ndysr CSS Ndú;d lrhs' 
 
<!-- HTML Document --> 
<html> 
<head> 
  <link rel="stylesheet" type="text/css" href="styles.css"> 
</head> 
<body> 
  <p>This is an externally styled paragraph.</p> 
</body> 
</html> 

 
/* styles.css */ 
p { 
  color: blue; 
  text-align: center; 
} 

 
The order of precedence in CSS, from highest to lowest, is. 
CSS ys m%uqL;d wkqms<sfj," by< isg my< olajd my; oelafõ' 
 
1. Inline styles (highest) fma<s.; fudaia;r ^by<u& 
2. ID selectors ID f;aÍï 
3. Class, attribute selectors mka;sh" Wm,laIK f;aÍï 
4. Type and pseudo-element selectors j¾.h iy jHdc uQ,dx. f;aÍï 
5. Universal selector and combinators ish,a, f;aÍï iy ixfhdack 
 
Let's break down why this is the case. 
fuh tfia jkafka ukaoehs wms fidhd n,uq. 
 
1. The CSS code provided defines two style rules. 

imhd we;s CSS fla;h ú,di kS;s folla ks¾jpkh lrhs' 
 

One for the body element 
body element i|yd tlla 
 

One for elements with the class highlight 
class highlight elements i|yd tlla 
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2. The body style rule sets. 

body ú,di Í;s lÜg,' 
 

• Text color to yellow 
wl=re j¾Kh yellow fj; 
 

• Font family to Arial, with Cambria as a fallback 
Font family to Arial, Cambria iu. fallback  f,i 
 

3. The .highlight class rule sets: 
.highlight  mka;s Í;s lÜg,( 
 

• Text color to red 
wl=re r;= mdg lrhs' 

 
4. When you apply the highlight class to a <div> element within the <html> tags, it will inherit the body 

styles first, but then the more specific .highlight class rule will override the color property. 
Tn <html>  Wiq,kh ;=< we;s <div> element tllg highlight class fhdok úg" th m<uqj body 
ú,di Wreu lr .kS" kuq;a miqj jvd;a ksYaÑ; .highlight class Í;sh color Wm,laIKh wNsnjd 
hhs' 
 

5. CSS follows a principle called "specificity," where more specific rules take precedence over less 
specific ones. Class selectors are more specific than element selectors. 
CSS "specificity" kï uQ,O¾uhla wkq.ukh lrhs" tys§ wvq úfYaIs; kS;sj,g jvd jeä ksYaÑ; 
Í;s m%uqL fõ' mka;s f;aÍï element f;aÍï j,g jvd úfYaIs; fõ' 

 
Therefore, 
tneúka, 
 

• The text inside the <div> with the highlight class will be red, not yellow. 
highlight class iys; <div> ;=< we;s mdG ly fkdj r;= jkq we;' 
 

• The font family will still be Arial (or Cambria if Arial is not available) as inherited from the body 
style. 
body style Wreu jQ mßÈ wl=re mjq, ;ju;a Arial  (fyda Arial fkdue;s kï Cambria) jkq we;' 
 

• No changes to font size or border color are specified in the given CSS. 
,nd § we;s CSS ys wl=re m%udKh fyda udhsï j¾Kfhys lsisÿ fjkila i|yka lr fkdue;' 

 
Options (2), (3), (4), and (5) are incorrect because, 
úl,am (2), (3), (4)  iy (5)  jerÈ ksid, 

 
• (2) Yellow is overridden by the more specific red color. 

(2)  jvd;a ksYaÑ; r;= meyefhka ly blaujhs' 
 

• (3) No font size change is specified in the CSS. 
(3)  CSS ys wl=re m%udKfha fjkila i|yka lr fkdue;' 
 

• (4) The font family remains as specified in the body style (Arial or Cambria). 
(4)  Font family, body style tfla (Arial  fyda Cambria)  ksYaÑ;j olajd we;' 
 

• (5) No border color is specified in the CSS. 
(5)  CSS ys udhsï j¾Khla i|yka lr fkdue;' 

 
The correct answer is: “(1) The <div> element's text will turn red.” 
ksjerÈ ms<s;=r jkafka( “1)  <div> uQ,dx.fha mdG (text) r;= mdgg yef¾' 
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47. Which of the following statements regarding Search Engine Optimization (SEO) are correct? 

fijqï hka;% i|yd m%Yia;lrKh (SEO) iïnkaOfhka my; ljr m%ldY ksjerÈ fõ o? 
 

A -  Meta tags on web pages help SEO. 
fjí msgqj, we;s wNsf,an, (meta tags) SEO i|yd Woõ fõ' 

 

B -  It increases the visibility of a web page in search engines. 
th fjí msgqjla fijqï hka;% yryd oDYHudk ùu by< kxjhs' 

 

C -  Powerful computers should be used to create SEO friendly web pages. 
SEO i|yd ys;lr fjí msgq iE§ug m%n, mß.Kl Ndú; l< hq;= h' 
 

 
 
 

Answer : 2 ) 
 

The correct answer is: “(2) A and B only” 
ksjerÈ ms<s;=r jkafka( "(2) A  iy B muKs" 
 

Let's examine each statement. 
wms tla tla m%ldYh ms<snoj i,ld n,uq' 
 
A. Meta tags on web pages help SEO. 

fjí msgqj, we;s wNsf,an, (meta tags) SEO i|yd Woõ fõ' 
This statement is correct. Meta tags play an important role in SEO by providing information about a 
webpage to search engines. They help search engines understand the content and context of a page, 
which can improve its visibility in search results. 
fuu m%ldYh ksjerÈ fõ' fijqï hka;% i|yd fjí msgqjla ms<sn| f;dr;=re ,nd §fuka fugd 
Wiq,kh SEO ys jeo.;a ld¾hNdrhla bgq lrhs' tAjd fijqï hka;%j,g msgqjl wka;¾.;h iy 
ikao¾Nh f;areï .ekSug Wojq lrhs" tuÕska fijqï m%;sM,j, tys oDYH;dj jeäÈhqKq l< yel' 

 
B. It increases the visibility of a web page in search engines. 

th fjí msgqjla fijqï hka;% yryd oDYHudk ùu by< kxjhs' 
This statement is also correct. Properly optimized meta tags can enhance a website's visibility in search 
engine results. They contribute to improved organic search rankings and can attract more targeted 
traffic. 
fï m%ldYh;a ksjerÈ fõ' ksis f,i m%Yia; lrk ,o fugd Wiq,kh fijqï hka;% m%;sM,j, fjí 
wvúhl oDYH;dj jeä ÈhqKq l< yel' Tjqka jeäÈhqKq l< ldnksl fijqï fY%aKs.; lsÍï i|yd 
odhl jk w;r jvd;a b,lal.; .ukd.ukh wdl¾IKh lr .; yelsh' 

 
C. Powerful computers should be used to create SEO friendly web pages. 

SEO i|yd ys;lr fjí msgq iE§ug m%n, mß.Kl Ndú; l< hq;= h' 
This statement is incorrect. There's no mention in the search results or general SEO best practices that 
powerful computers are necessary to create SEO-friendly web pages. SEO is more about proper 
optimization techniques, content quality, and following best practices rather than the power of the 
computer used to create the pages. 
fuu m%ldYh jerÈ fõ' SEO ys;ldó fjí msgq ks¾udKh lsÍug n,j;a mß.Kl wjYH nj fijqï 
m%;sM,j, fyda idudkH  SEO fyd|u Ndú;hkays i|ykla fkdue;' SEO hkq msgq ks¾udKh lsÍug 
Ndú;d lrk mß.Klfha n,hg jvd ksis m%Yia;slrK Ys,amSh l%u" wka;¾.;fha .=Kd;aulNdjh 
iy fyd|u Ndú;hka wkq.ukh lsÍuhs' 

 
To summarize, 
idrdxY .; lsÍug, 
 

• Meta tags are crucial for SEO and help search engines understand webpage content. 
fugd Wiq,kh  SEO i|yd ;Srkd;aul jk w;r fijqï hka;%j,g fjí msgq wka;¾.;h f;areï 
.ekSug Wojq lrhs' 
 

• Effective use of meta tags can increase a website's visibility in search results. 
fugd Wiq,kh  M,odhj Ndú;d lsÍfuka fijqï m%;sM,j, fjí wvúhl oDYH;dj jeä l< yel' 
 
 

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. 
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• Creating SEO - friendly web pages don’t require powerful computers; it's about proper optimization 

and following best practices. 
SEO - ys;ldó fjí msgq ks¾udKh lsÍu i|yd n,j;a mß.Kl wjYH fkdfõ. th ksis 
m%Yia;lrKh iy fyd|u Ndú;hka wkq.ukh lsÍuhs' 

 
Therefore, only statements A and B are correct, making option (2) A and B only the right answer. 
tneúka A iy B m%ldY muKla ksjerÈ jk w;r" úl,amh (2)  A iy B muKla ksjerÈ ms<s;=r njg 
m;a lrhs' 

 
48. Consider the following HTML code line related to a form: 

fmdaruhlg (form) wod< my; HTML fla; fma<sh i,lkak' 
 

<form method="post" action="process.php"> 
 

The “action” attribute in it 
tys “action” .=Kdx.h" 

 
1) specifies the data type of the form. 

fmdarufha o;a; j¾.h meyeÈ,sj olajhs'        
 

2) specifies the server file that handles the data in the form. 
fmdarufha o;a; yiqrejk fiajdodhl f.dkqj meyeÈ,sj olajhs'       

 

3) controls the form's alignment on the web page. 
fjí msgqj u; fmdarufha tfl,a, (alignment) lsÍu md,kh lrhs'  

 

4) declares the form as a PHP script. 
fmdaruh PHP WmfoaYdj,shla (script) f,i m%ldY lrhs'  

 

5) shows the process.php file on the screen. 

process.php f.dkqj ;srfha fmkajhs' 
 

Answer : 2 ) 
 

Let's examine each options. 
wms tla tla úl,am ms<snoj i,ld n,uq' 
 
1. Specifies the data type of the form. 

fmdarufha o;a; j¾.h meyeÈ,sj olajhs' 
False. The action attribute does not specify the data type of the form. It specifies the URL to send the 
form data to. 
wi;H fõ' action Wm,laIKh fmdarufha o;a; j¾.h i|yka fkdlrhs' th fmdaru o;a; heùug 
URL tl i|yka lrhs' 

 
2. Specifies the server file that handles the data in the form. 

fmdarufha o;a; yiqrejk fiajdodhl f.dkqj meyeÈ,sj olajhs' 
True. The action attribute in an HTML form specifies the URL of the server-side script (in this case, 
process.php) that will handle the data submitted by the form. When the form is submitted, the data 
entered in the form fields will be sent to the specified file on the server for processing. 
i;H fõ' HTML fmdaruhl we; action Wm,laIKh fmdaruh u.ska bÈßm;a lrk ,o o;a; yiqrejk 
fiajdodhl me;af;a ial%smaÜ (fuu wjia:dfõ§ “process.php”) ys URL tl i|yka lrhs' fmdaruh 
bÈßm;a lrk úg" fmdaru lafIa;%j, we;=<;a l< o;a; ieliSu i|yd fiajdodhlfha ksYaÑ; f.dkqj 
fj; hjkq ,efí' 

 
3. Controls the form's alignment on the web page. 

fjí msgqj u; fmdarufha tfl,a, (alignment) lsÍu md,kh lrhs' 
False. The action attribute has nothing to do with the alignment of the form on the web page. 
Alignment is controlled by CSS or other HTML attributes. 
wi;H fõ' action Wm,laIKhg fjí msgqfõ we;s fmdaruh fm<.eiaùu iuÕ lsisÿ iïnkaOhla 
ke;' fm<.eiau CSS fyda fjk;a HTML Wm,laIKh u.ska md,kh fõ' 
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4. Declares the form as a PHP script. 

fmdaruh PHP WmfoaYdj,shla (script) f,i m%ldY lrhs' 
False. The action attribute does not declare the form as a PHP script. It simply points to a server-side 
script that will process the form data. 
wi;H fõ' action Wm,laIKh fmdaruh PHP ial%smaÜ tlla f,i m%ldY fkdlrhs' th yqfola fmdaru 
o;a; ilik fiajdodhl me;af;a ial%smaÜ fj; fhduq lrhs' 

 
5. Shows the process.php file on the screen. 

process.php f.dkqj ;srfha fmkajhs' 
False. The action attribute does not display the process.php file on the screen. It specifies the 
destination for form data submission. 
wi;H fõ' action Wm,laIKh ;srh u; process.php f.dkqj fkdfmkajhs' th fmdaru o;a; bÈßm;a 
lsÍu i|yd .ukdka;h kshu lrhs' 

 
The correct answer is "2) Specifies the server file that handles the data in the form." 
ksjerÈ ms<s;=r "2) fmdarufha o;a; yiqrejk fiajdodhl f.dkqj meyeÈ,sj olajhs'" 

 
49. Saman’s father is a carpenter. He wants to showcase his father’s work on a website. Which of the 

following hosting options should Saman use in order to do it with a price that he can afford? 
iukaf.a mshd jvq ld¾ñlfhls' fjí wvúhl" ;u mshdf.a ks¾udK m%o¾Ykh lsÍug iuka woyia lrhs' 
;ukag oeßh yels wvq úhoulska th lr .ekSug iuka ;u fjí wvúh my; ljr wdldrhg m%isoaO 
(host) l< hq;=o? 

 

1) Hosting it on a server that presents other websites also (shared hosting) 
fjk;a fjí wvúo bÈßm;a flfrk fiajdodhlhl (server) yjqf,a m%isoaO lsÍu  

 

2) Hosting it on a Virtual Private Server (VPS) 
w;:H fm!oa.,sl fiajdodhlhl (virtual private server) m%isoaO lsÍu       

 

3) Hosting it on a server dedicated to Saman (dedicated hosting) 
iukagu fjka jQ fiajdodhlhl m%isoaO lsÍu (dedicated hosting) 

 

4) Using an e-Commerce website 
b-jdKscHh fjí wvúhla Ndú; lsÍu  

 

5) Using the services of a well known cloud service provider 
m%p,s; j<dl=¿ fiajdodhl (cloud service) iemhqïlrejl=f.a fiajd Ndú; lsÍu 

 
 

Answer : 1 )  

 
Web hosting is a critical service that enables individuals and organizations to publish their websites on the 
internet. Different types of web hosting cater to various needs, budgets, and technical requirements. Below 
are the primary types of web hosting services: 
fjí fydiaáka i;Hu jYfhkau jeo.;a fiajdjla jk w;r mqoa.,hka iy ixúOdkj,g Tjqkaf.a fjí 
wvú wka;¾cd,hg m%ldYhg m;a lsÍug yelsfõ' úúO fjí fydiaáka j¾. úúO wjYH;d" whjeh 
iy ;dlaIKsl wjYH;d imqrd,Su i|yd ;sfí' my; oelafjkafka m%Odk fjí fydiaáka fiajd j¾.hhs 
 
1. Shared Web Hosting - wxYsl fjí fydiaáka 

Shared hosting is the most economical option, where multiple websites share a single server and its 
resources. This type is ideal for beginners and small websites due to its low cost. However, shared 
hosting has limitations, such as slower loading times and restricted customization options. The 
performance of one site can be affected by others on the same server, especially during high traffic 
periods. 
wxYsl fydiaáka wvq msßjeh iys;j we;s jvd;au wd¾Ólsl úl,amh jk w;r" fndfyda fjí wvú 
tlu fiajdodhlh iy tys iïm;a fnod .kS' fuu j¾.h w¨;ska wdrïN lrk whg iy l=vd 
fjí wvú i|yd iqÿiqhs' flfia fj;;a" wxYsl fydiaáka iSud we;" WodyrKhla f,i iq¿l, o;a; 
Ndrlh iy wNsreÑlrK úl,am iSud we;' tla fjí wvúhl ld¾hidOkh ;j;a fjí wvú j, 
m%;smdokh u; n,mEï t,a, fõ" úfYaIfhkau jeä m%jdyh we;s wjia:d j,§' 
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2. Virtual Private Server Hosting - w;:H mqoa.,sl fiajdodhl fydiaáka ^VPS& 

VPS hosting provides a middle ground between shared and dedicated hosting. Although multiple 
websites share the same physical server, virtualization technology allocates dedicated resources (like 
RAM and CPU) to each site. This setup offers better performance and stability compared to shared 
hosting, making it suitable for medium-sized businesses or websites with moderate traffic. VPS 
hosting requires some technical knowledge to manage effectively. 
VPS fydiaáka wxYsl iy mßmQ¾K fydiaáka w;r ueo miqneiSï ,nd foa' tfiau fyda tlu fN!;sl 
fiajdodhlh fnod .ksñka mj;ajd we;;a" w;:HlrK ;dlaIKh fjí wvú i|yd lemjQ iïm;a 
^WodyrKhla f,i RAM iy CPU) ,nd foa' fuu msysàu wxYsl fydiaákag jvd jvd;a fyd| 
ld¾h idOk iy ia:dhS;dj ,nd foa" uOHu mßudK jHdmdr i|yd fyda uOH mßudK fjí wvú 
i|yd iqÿiqhs' VPS fydiaáka md,kh lsÍug l=ulafoda ;dlaIKsl oekqu wjYH fõ' 

 
3. Dedicated Server Hosting mßmQ¾K fiajdodhl fydiaáka 

With dedicated server hosting, a single server is rented exclusively for one website. This option offers 
maximum performance, security, and control, making it suitable for large websites with high traffic 
volumes. However, it comes at a higher cost and requires technical expertise to manage the server 
effectively. 
mßmQ¾K fiajdodhl fydiaáka iu." tla fjí wvúhla i|yd muKla mßmQ¾K fiajdodhlhla 
l=,shg .kq ,nhs' fuu úl,amh Wmßu ld¾h idOk" wdrlaIdj iy md,kh ,nd foa" th jeä 
mßudK fjí wvú i|yd fyda jeä m%jdyh we;s fjí wvú i|yd iqÿiqhs' flfia fj;;a" th jvd;au 
jeä msßjeh iys; jk w;r mßmQ¾K fiajdodhlh md,kh lsÍug ;dlaIKsl oekqu wjYH fõ' 

 
4. E-commerce site 

E-commerce sites are often not considered "hosting" in the traditional sense because these sites are 
pre-built web sites where we can list our product but not customize the site as much as we want. 
E-Commerce wvú idïm%odhsl “fydiaáka” f,i i,lkq fkd,efí' ukao kï fuu wvú fmr-we;s 
fjí wvú jk w;r wmg wmf.a ksIamdokh ,hsia;=.; l< yels kuq;a wvúh wNsreÑlrKh lr 
fkdyels fõ' 

 
5. Cloud Hosting j<dl+¿ fydiaáka 

Cloud hosting utilizes a network of virtual servers that draw resources from a centralized pool. This 
flexibility allows for scalable resources, meaning websites can handle traffic spikes without 
performance issues. Cloud hosting is often billed based on usage, making it a cost-effective option for 
businesses that experience fluctuating traffic levels. It's important to note that the term "cloud hosting" 
can vary between providers, so it's essential to understand what is included in the service. 
j,dl=¿ fydiaáka uOHiaÓ; l=,l%uhg iïm;a ,nd .kakd w;:H fiajdodhl cd,hla Ndú;d lrhs' 
fuu jHqyh iajhxl%Sh iïm;a ,nd .ekSfï yelshdj i,ihs" tkï fjí wvú m%jdyfha by< hdï 
fudfyd;j,§ ld¾hidOkfha .eg¨ fkdue;sj md,kh l< yelsh' j,dl=¿ fydiaáka fndfyda úg 
Ndú;h u; nÿ f.ùfï l%uhla jk w;r th úúO m%jdy uÜgï we;s jHdmdr i|yd wd¾Ólsl 
úl,amhla “Cloud fydiaákA" hk moh fiajdodhlhka w;r fjkia úh yels neúka" fiajdj ;=< 
we;=<;a foa wjfndaO lr .ekSu jeo.;a fõ' 

 
To host the father’s work on a website the affordable method is using the shared web hosting method.  
mshdf.a ld¾hhka fjí wvúhl i;aldrl;ajh iemhSu i|yd oeßh yels l%uh jkafka yjq,a fjí 
i;aldrl l%uh Ndú;d lsÍuhs' 
So, the correct answer is 1. 
tneúka ksjerÈ ms<s;=r 1 fõ'  

-75- RAVINDU BANDARANAYAKE 
 

#ictfromabc 



 

 

 
50. What is the primary role of a sensor in an IoT device? 

ine¢ øjH wka;¾cd, (IoT) ixfõolhl (sensor) uQ,sl ld¾h l=ula o? 
 

1) To provide outputs and change a state of the environment 
m%;sodk ,nd § mßirfha ;;ajhla (state) fjkia lsÍu       

 

2) To ensure interoperability of devices 
Wmdx.j, wfkHdakH l%shdldÍ;ajh iy;sl lsÍu      

 

3) To detect a state change in the environment 
mßirfha ;;aj fjkila oek.ekSu 

 

4) To make decisions based on predetermined rules 
l,ska kshu l< kS;s u; ;SrK .ekSu 

 

5) To generate graphics for the user interface 
mßYS,l w;=re uqyqK; i|yd Ñ;%l (graphics) f.dvke.Su 

 

Answer : 3 ) 
 

Let’s consider the above options one by one.  
by; úl,amhka tlska tl i,ld n,uq' 
 

Option 01 
Sensors are considered as input devices so they neither output anything nor change the state of the 
environment 
ixfõol" wdodk Wmdx. f,i ie,flk ksid" th lsisjla m%;sodk fkdlrk w;r mßirfha ;;a;ajh 
fjkia fkdlrhs' 

 

Option 02  
To ensure interoperability of devices, particularly in the context of the Internet of Things (IoT) and medical 
devices, several approaches and technologies are utilized. 
WmlrK yryd" úfYaIfhka id¾j øjH wka;¾cd,h^IoT& iy ffjoH WmlrK yryd tlsfklg wka;¾ 
l%shdldÍ;ajh iy;sl lsÍug" úúO l%shdud¾. iy ;dlaIK Ndú;d flf¾ 
 

• Interoperability Standards - wka;¾ l%shdldÍ;djfha iïu; 

• APIs (Application Programming Interfaces) – API ^whÿïm;a jevigyka w;=reuqyqK;a& 
• Cloud Platforms – j<dl=¿ fõÈld 
 

Option 03  
An IoT (Internet of Things) sensor is a device that detects and measures a specific physical or 
environmental condition and then converts that information into a digital signal that can be transmitted 
over the internet. In basic terms, an IoT sensor acts as the "eyes and ears" of the IoT system, gathering 
data from the real world and making it available for analysis and action. It is considered to be the primary 
role of the IoT devices. 
IoT(id¾j øjH wka;¾cd,h & ixfõolh hkq úfYaI YdÍßl fyda mßir ;;a;ajhla y÷kd .ksñka tA 
f;dr;=re wxls; ixfla;hla njg mßj¾;kh lrk Wmdx.hls' uQ,sl jYfhka" IoT ixfõolh IoT 
moaO;sfha “weia iy lk” f,i l%shd lrñka h;d¾: f,dj isg o;a; tl;= lr tAjd úYaf,aIKh iy 
l%shd flÍu i|yd ,nd fohs' th IoT Wmdx.j, uQ,sl ld¾hNdrh f,i ie,fla' 
 

Option 04  
Logic gates handle simple decision-making at a low level, rule engines operate at a higher level of 
abstraction to manage complex decision-making processes based on multiple conditions and actions. 
;d¾lsl oajdr my< uÜgfï ir, ;SrK .kakd w;r" kS;s tkaðula flf¾ fndfyda fldkafoais iy l%shd 
u; mokïj ixlS¾K ;SrK .kakd Wiia uÜgfï ks¾jpkh lsÍula f,i l%shd lrhs' 

 

Option 04  
UI (User Interface) graphics are the visual elements that comprise the look and feel of a digital product. 
They encompass everything from icons and buttons to images and typography. These elements are crucial 
for creating a user-friendly, aesthetically pleasing, and engaging experience. 
UI (mßYS,l w;=re uqyqK;a& .%e*sla hkq wxls; ksIamdokhl fmkqu iy yeÕSfï oDYH wx. fõ' tAjdfha" 
whslk iy fnd;a;ï isg rEm iy wlaIr lgq wx. ish,a,lau we;=<;a fõ' fuu wx. mßYS,l ys;ldó" 
iqkaor iy wdl¾YkSh mßirhla ks¾udKh lsÍu i|yd b;d jeo.;a fõ' 
 

So, the correct answer is 3 .  
tneúka, ksjeros ms<s;=r 3 fõ' 
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1. (a) Draw the expected output of the following HTML code segment when rendered by a webabrowser. 

my; i|yka HTML fla; LKavh fjí w;ßlaiqjla u.ska úoeyq úg ewfmalaIs; m%;sodkh w¢kak' 
 

<html> 
<body> 
 <ul  style="list-style-type:none;"> 
  <li>Cricket</li> 
  <li>Football</li> 
  <li>Hockey</li> 
 </ul> 
<html> 
<body> 

 

Note : Consider the following dotted line box as the display area of the browser. 

igyk : my; lv bßj,ska olajd we;s fldgqj fjí w;ßlaiqfõ m%o¾Yk wjldYh f,i i,lkak' 
 
 

 

 

 

 

Code Explanation – fla; meyeos,s lsrsu 
 
<ul style="list-style-type:none;">: 

 

• This tag creates an unordered list (bulleted list). 

fuu Wiq,kh Unordered ,ehsia;=jla ^nq,Ü ,ehsia;=jla& ks¾udKh lrhs' 
 

• The style attribute is used to apply CSS directly to list. The value list-style-type:none;   

removes the default bullet points that usually precede each list item. 

CSS iDcqju ,ehsia;=jg fh§ug Style Wm,laIKh Ndú;d lrhs' list-style type:none; 
idudkHfhka tla tla ,ehsia;= whs;uhg fmr we;s fmrksñ nq,Ü ,l=Kq bj;a lrhs 

 

• <li>Cricket</li>  

This creates a list item with the text "Cricket". 

   fuh "Cricket" hk mdGh iuÕ ,ehsia;= whs;uhla ks¾udKh lrhs' 
 

• <li>Football</li>  

This creates another list item with the text "Football." 

       fuh "Football" hk mdGh iuÕ ;j;a ,ehsia;= whs;uhla ks¾udKh lrhs' 
 

• <li>Hockey</li>  

This creates a third list item with the text "Hockey”. 

       fuh "Hockey" fm< iuÕ ;=kajk ,ehsia;= whs;uhla ks¾udKh lrhs' 
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(b) A registration form for a speech competition and its labeled HTML source are given in Figures 1.1 

and 1.2 respectively. 
lÓl ;r.hla i|yd ,shdmÈxÑùfï fmdaruhla (registration form) iy tys f,an, lrk ,o HTML 
m%Njh (source) rEmh 1.1 iy rEmh 1.2 u.ska ms<sfj<ska olajd we;. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
<html> 
<…A…>Back to the nature!</…A…> 
<…B…>Speech Competition</…B…> 
<h3>Registration form</h3> 
<form method="…C…"  …D…="./action_page.php"> 

<label for="name">Name:</label> 
<input type="…E…" name="name"><br><br> 
<label for="gender">Gender:</label> 
<input type="…F…" name="gender" id="male" value="male"> 
<label for="male">Male</label> 
<input type="…F…" name="gender" id="female" value="female"> 
<label for="female">Female</label> <br><br> 
<label for="     ">District: </label> 
<…H… name="district" id="district"> 

<option value="colombo">Colombo</option> 
<option value="gampaha">Gampaha</option> 
<option value="kalutara">Kalutara</option> 

</…H…><br><br> 
<label for="email">Email:</label> 
<input type="email" name="email"><br><br> 
<input type="…I…" name="newsletter" id="newsletter"> 
<label for="newsletter">Subscribe for newsletter?</label><br><br> 
<input type="…J…" value="Submit"> 

</form 
<br> 
   <…K…="wpeLogo.jpg" alt="…L…" width="50" height="60"> 
   <…M…="https://www.wpe.lk" title="…N…">Western Province Environment</a> 
</html> 
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1: action 2: a href 3: caption 4: checkbox 5: district 

6: font 7: h1 8: h2 9: h3 10: head 

11: img src 12: More details 13: name 14: post 15: radio 

16: select 17: submit 18: text 19: th 20: WPE logo 

 

 
For each of the labels A to N in the HTML code in Figure 1.2, choose a suitable replacement from 

the given list. In the answer table, write down the number of the replacement for each label. 

1.2 rEmfhka oelafjk HTML fla;fha A isg N f;la jQ tla tla f,an,h i|yd iqÿiq wdfoaYlh" § 
we;s ,ehsia;=fjka f;dard.kak' tla tla f,an,hg wod< wdfoaYlfha wxlh ms<s;=re j.=fõ ,shd olajkak' 

 
List: 

 
 
 
 
 
 
 

Answer table: 
 
 
 
 
 
 

1. The <form> Tag 
 

<form method= "post" action= "./action_page.php"> 
 

The <form> tag is used to create an HTML form for user input. The action attribute indicates the URL to 
which the form data will be sent upon submission. In this question, it points to action_page.php in the 
same directory. The method attribute specifies how the form data should be sent. In this case, post means 
the data will be sent in the body of the HTTP request, which is suitable for sensitive data. 
<form>  Wiq,kh mßYS,l wdodkh i|yd HTML fmdaruhla ks¾udKh lsÍug Ndú;d lrhs. action 
Wm,laIKfhka oelafjkafka bÈßm;a lsÍfuka miq fmdaru o;a; hjkq ,nk URL tlhs' fuu m%Yakfha§" 
th tu kdudj,sfhysu action_page.php fj; fhduq lrhs' method Wm,laIKh uÕska fmdaru o;a; 
heúh hq;= wdldrh i|yka lrhs' fuu wjia:dfõ§" post hkq ixfõ§ o;a; i|yd iqÿiq HTTP l%uhg 
o;a; hjkq we;' 
 

2. Input Text Field  
    

<input type="text" name="name"> 
 

The <input> element in HTML represents an input field where the user can enter data. The  text 
attribute specifies that this input field should accept plain text input. The name attribute assigns the name 
"name" to the input field, which is useful for identifying the data when it is submitted to the server. 
HTML ys <input> uQ,dx.h mßYS,lhdg o;a; we;=<;a l< yels wdodk lafIa;%hla ksfhdackh lrhs' 
text Wm,laIKh fuu wdodk lafIa;%h text wdodk ms<s.; hq;= nj i|yka lrhs' name Wm,laIKh 
wdodk lafIa;%hg “name” hk ku ,nd fohs" th fiajdodhlhg bÈßm;a lrk úg o;a; y÷kd .ekSug 
m%fhdackj;a fõ' 
 

3. Radio Buttons 
  

<input type ="radio" name="gender" id="male" value="male"> 
 

The <input> element with type="radio" creates a radio button that allows the user to select one option 
from a group. The name attribute groups the radio button with others that share the same name, ensuring 
that only one option can be selected at a time within that group. The id attribute assigns a unique identifier 
to the radio button, which can be used to label it or reference it in scripts. The value attribute specifies the 
value that will be submitted to the server if this radio button is selected. Overall, this code represents a 
radio button for selecting "male" as a gender option. 
type="radio" iys; <input> Wiq,kh f¾äfhda fnd;a;ula idok w;r tuÕska lKavdhulska tla 
úl,amhla f;dard .ekSug mßYS,lhdg bv i,ihs' name Wm,laIKh f¾äfhda fnd;a;u tlu ku fnod 
.kakd wfkla wh iuÕ iuQy lrhs" tu lKavdhu ;=< jrlg tla úl,amhla muKla f;dard .; yels 
nj iy;sl lrhs' id .=Kdx.h f¾äfhda fnd;a;ug wkkH y÷kd.ekSula ,nd fohs" th f,an,a lsÍug 
fyda th ial%smaÜ j, i|yka lrhs' value Wm,laIKh fuu f¾äfhda fnd;a;u f;dard we;akï 
fiajdodhlhg bÈßm;a lrk w.h kshu lrhs' iuia;hla jYfhka" fuu fla;h ia;%S mqreI Ndjh 
úl,amhla f,i "male" f;aÍu i|yd f¾äfhda fnd;a;ula ksfhdackh lrhs' 
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  A : 7   B : 8   C : 14   D : 1   E : 18   F : 15   G : 5 

  H : 16   I : 4   J : 17   K : 11   L : 20    M : 2   N : 12 

 



 

 

 
4. The Checkbox  

 

< input type= "checkbox" name="newsletter" id="newsletter"> 
 

The <input> tag with type=checkbox creates a checkbox that allows users to make a binary choice select 
or deselect. The name attribute assigns a name to the checkbox, which is used to identify the data when 
the form is submitted to the server.When the checkbox is checked, the value associated with the name 
attribute will be sent to server upon form submission. If the checkbox is unchecked, no value will be sent. 
<input  type= “checkbox”> uÕska mßYS,lhskag oaúuh f;aÍula lsÍug fyda f;aÍfuka bj;a lsÍug bv 
i,ik msßlaiqï fldgqjla ks¾udKh lrhs' name Wm,laIKh msßlaiqï fldgqjg kula mjrhs" th 
fmdaruh fiajdodhlhg bÈßm;a lrk úg o;a; y÷kd .ekSug Ndú;d lrhs' msßlaiqï fldgqj i,l=Kq 
l< úg" fmdaruh bÈßm;a lsÍfuka miq name Wm,laIKh iuÕ iïnkaê; w.h fiajdodhlhg hjkq 
,efí" msßlaiqï fldgqj i,l=Kq fkdl<fyd;a" w.hla fkdhjkq ,efí' 
 

5. Label tag 
 

<label for = "district"> 
 

The <label> tag in HTML is used to define a label for an input element, enhancing accessibility and 
usability.The for attribute associates the label with the input element that has the id of "district". 
HTML ys <label>  Wiq,kh wdodk uQ,dx.hla i|yd f,an,hla ks¾jpkh lsÍug Ndú;d lrhs" 
m%fõYH;dj iy Wmfhda.S;dj jeä ÈhqKq lrhs' for .=Kdx.h "district" hk id tl we;s wdodk uQ,dx.h 
iuÕ f,an,h iïnkaO lrhs' 
 

6. The Select tag 
 

<select name="district" id="district"> 
 

The  <select>  tag in HTML creates a dropdown list that allows users to choose one option from a 
predefined set of options. 
HTML ys <select> Wiq,kh fmrksñ úl,am lÜg,hlska tla úl,amhla f;dard.ekSug mßYS,lhskag 
bv fok m;k ,ehsia;=jla ks¾udKh lrhs' 
 

7. The Submit button 
 

<input type= "submit" value= "submit"> 
 

The <input  type= “submit”> creates a button that, when clicked, submits the form data to the server. 
type="submit" specifies that the input is a submit button, which triggers the form submission process. 
value attribute defines the text displayed on the button. In this case, the button will show "submit" to user. 
<input  type= “submit”> fnd;a;ula idohs" th la,sla l< úg" fmdaruh o;a; fiajdodhlhg bÈßm;a 
lrhs' type="submit" wdodkh bÈßm;a lsÍfï fnd;a;ula nj i|yka lrhs" th fmdaruh bÈßm;a lsÍfï 
l%shdj,sh wjq¨jhs' value Wm,laIKh fnd;a;u u; Èiajk mdG ks¾jpkh lrhs' fuu wjia:dfõ§" 
fnd;a;u mßYS,lhdg "Submit” fmkajkq we;' 

 
8. The Image tag 

 

<img src = "wpeLogo.jpg" alt= "WPElogo" width="50" height="60"> 
 

The <img> tag in HTML is used to insert an image into a web page. 
Src  attribute specifies the source or path of the image file. In this case, the image file is named 
"wpeLogo.jpg" and is located in the same directory as the HTML file.Alt This attribute provides an 
alternative text description of the image. It is used for accessibility purposes, such as when the image 
cannot be displayed or when a user is using a screen reader.Width and height  attributes set the width and 
height of the image in pixels. They can be used to resize the image without affecting the original image 
file.In summary, this code inserts an image of the "WPElogo" with a width of 50 pixels and a height of 60 
pixels into the web page. 
HTML ys <img> Wiq,kh fjí msgqjlg rEmhla we;=¿ lsÍug Ndú;d lrhs'Src .=Kdx.h rEm f.dkqfõ 
uQ,dY%h fyda ud¾.h kshu lrhs' fuu wjia:dfjys§" rEm f.dkqj "wpeLogo.jpg" f,i kï lr we;s 
w;r th HTML f.dkqj f,i tlu kdudj,sfhys msysgd we;  Alt: fuu Wm,laIKh rEmfha úl,am 
mdG úia;rhla imhhs' rEmh m%o¾Ykh l< fkdyels úg fyda mßYS,lfhl= ;sr lshjkhla Ndú;d 
lrk úg jeks m%fõYH;d wruqKq i|yd th Ndú;d fõ'Width iy Height Wm,laIK uÕska rEmfha 
m<, iy Wi mslai, j,ska ilihs' uq,a msx;+r f.dkqjg n,mEula fkdlr rEmfha m%udKh fjkia lsÍug 
tAjd Ndú;d l< yel' idrdxYhla f,i" fuu fla;h mslai, 50l m<,la iy mslai, 60l Wilska hq;a 
"WPElogo" ys rEmhla fjí msgqjg we;=¿ lrhs' 
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9. The <a> tag 

 

<a href = "https://www.wpe.lk" title="More details"> 
 

The <a> tag in HTML is used to create hyperlinks that allow users to navigate to other web pages or 
resources. 
HTML ys <a> Wiq,kh Ndú;d lrkakkag fjk;a fjí msgq fyda iïm;a fj; ießieÍug bv i,ik 
wê ine¢ ks¾udKh lsÍug Ndú;d lrhs' 
 
Href attribute specifies the URL of the page to which the link points. In this case, clicking the link will 
take the user to "https://www.wpe.lk". 
Href Wm,laIKh ine¢h fhduq lrk msgqfõ URL kshu lrhs' fuu wjia:dfõ§" ine¢h la,sla lsÍfuka 
mßYS,lhd "https://www.wpe.lk" fj; f.k hkq we;' 
 
Title attribute provides additional information about the link. When a user hovers over the link, the title 
text "More details" will be displayed as a tooltip, giving context about what to expect when the link is 
clicked. 
Title Wm,laIKh ine¢h ms<sn| wu;r f;dr;=re imhhs' mßYS,lfhl= ine¢h u; ießirk úg" 
ine¢h la,sla l< úg wfmalaId l< hq;= foa ms<sn| ikao¾Nh ,nd foñka""More details" hk ud;Dld 
mdGh fuj,ï bÕshla f,i fmkajkq we;' 

 
(c) The action_page.php file mentioned in the given code of Figure 1.2 is shown below. 

fla;fha (1.2 rEmh) i|yka action_page.php f.dkqj my; olajd we;. 

 
<?php 
$servername = "localhost"; $username = "root";  $password = ""; 
$dbname = "environment"; 
// Create a connection 
$conn = new mysqli($servername, $username, $password, $dbname); 
 

// Section P 
$name = $_POST['name']; $gender = $_POST['gender']); $district = $_ 
POST['district']; $email = $_POST[‘email']; $newsletter = $_POST(['news-
letter']; 
// section P end 

// Section Q 
$sql = "INSERT INTO applicants (name, gender, district, email, 
newsletter) VALUES ('$name', '$gender', '$district', '$email', 
'$newsletter')"; 
// section Q end 
 

if ($conn->query($sql) === TRUE) { 
echo "Data inserted successfully!"; 

} else { 
echo "Error: " . $sql . "<br>" . $conn->error; 

} 
// Close the connection 
mysqli_close($conn); 
?> 

 
Write down the purpose of section P and the purpose of section Q. 

P fldgfia wruqK iy Q fldgfia wruqK ,shd olajkak' 
 

P :  Retrieve the data, variables entered into the form  
   fmdaruhg we;=<;a lr we;s o;a;" úp,Hhka fj; ,nd .kak'  
 
Q : Construct the SQL query using those variables. (in P section) 

   tu úp,Hhka Ndúf;hka SQL úuiqu f.dvkÕkak' (P fldgfia ) 
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Code Explanation – fla;fha meyeos,s lsrsu 
 

1. Creating the Connection  
iïnkaO;djh ks¾udKh lsÍu 

 

$servername = "localhost"; $username = "root"; $password = ""; 
 

This Defines the server name, username, and password for the MySQL connection. localhost indicates 
that the MySQL server is running on the same machine. root is the default username, and the password 
is empty. 
fuh MySQL iïnkaO;djh i|yd fiajdodhlfha ku" mßYS,l kduh iy uqrmoh ks¾jpkh lrhs' 
localhost fmkakqï lrkafka MySQL fiajdodhlh tlu hka;%hl l%shd;aul jk njhs' root hkq 
iïu; mßYS,l kduh jk w;r uqrmoh ysiah' 

 
$conn = new mysqli($servername, $username, $password, $dbname); 
 

Creates a new connection to the MySQL database using the server name, username, password, and 
database name. 
fiajdodhl kduh" mßYS,l kduh" uqrmoh iy o;a; iuqod kduh Ndú;d lrñka MySQL o;a; 
iuqodhg kj iïnkaO;djhla ks¾udKh lrhs' 

 
2. Retrieving HTML Form Data - HTML fmdarufha o;a; ,nd .ekSu 
 

$name = $_POST['name'];  
$gender = $_POST['gender']);  
$district = $_ POST['district'];  
$email = $_POST[‘email'];  
$newsletter = $_POST(['newsletter']; 

 

• $name is assigned the value of the name field from the form. 
$name yg fmdarufha isg name lafIa;%fha w.h mjrkq ,efí' 
 

• $gender is assigned the value of the gender field from the form. 
$gender yg fmdarufha isg gender lafIa;%fha w.h mjrkq ,efí' 

 

• $district is assigned the value of the district field from the form. 
$district yg fmdarufha isg district lafIa;%fha w.h mjrkq ,efí' 

 

• $email is assigned the value of the email field from the form. 
$email yg fmdarufha isg email lafIa;%fha w.h mjrkq ,efí' 

 

• $newsletter is assigned the value of the newsletter field from the form. 
$newsletter yg fmdarufha isg newsletter lafIa;%fha w.h mjrkq ,efí' 

 
Section P - P fldgi 
This section retrieves data from an HTML form using the $_POST superglobal array and stores it in PHP 
variables 
fuu fldgi $_POST superglobal array Ndú;fhka HTML fmdaruhlska o;a; ,ndf.k PHP úp,Hhka 
;=< .nvd lrhs' 
  
$_POST Method & $_GET Method 
 

The $_POST method is used to send data to the server for processing, typically when submitting forms that 
create or update resources. The data is sent in the body of HTTP request, making it more secure than GET. 
$_POST  l%uh idudkHfhka iïm;a idok fyda hdj;ald,Sk lrk wdlD;s m;% bÈßm;a lsÍfï§" ieliSu 
i|yd fiajdodhlh fj; o;a; heùug Ndú;d lrhs' o;a; HTTP b,a,Sfï body fldgig hjkq ,efí" 
th GET l%uhg jvd wdrlaIs; lrhs' 
 
The $_GET method is used to retrieve data sent via the URL. When a form is submitted using the GET 
method, the form data is appended to the URL as query parameters. This method is suitable for requests 
where data retrieval is needed without modifying server state. 
GET yryd hjk ,o o;a; ,nd .ekSug $_GET l%uh Ndú;d lrhs' GET l%uh Ndú;fhka fmdaruhla 
bÈßm;a l< úg" fmdaru o;a; úuiqï mrdñ;s f,i URL fj; tla flf¾' fuu l%uh fiajdodhl 
;;a;ajh fjkia fkdlr o;a; ,nd .ekSu wjYH jk b,a,Sï i|yd iqÿiq fõ' 
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3. Constructing the SQL query using the variables  

úp,Hhka Ndú;fhka  SQL úuiqu f.dvke.Su 
 

$sql = "INSERT INTO applicants (name, gender, district, email, newsletter) 
VALUES ('$name', '$gender', '$district', '$email', '$newsletter')"; 
  

• This line constructs an SQL query string to insert data into a database table named applicants. 
fuu fla;h applicants kï o;a; iuqod j.=jlg o;a; we;=,a lsÍug SQL úuiqï ;ka;=jla idohs' 

 

• The INSERT INTO SQL command specifies that new data will be added to the applicants table. 
INSERT INTO SQL úOdkh uÕska applicants j.=jg kj o;a; tla lrk nj i|yka lrhs' 

 

• The columns (name, gender, district, email, newsletter) correspond to the fields in the applicants 
table where the data will be inserted. 
;Sre (name, gender, district, email, newsletter) o;a; we;=<;a lrkq ,nk whÿïlrejkaf.a j.=fõ 
we;s lafIa;%j,g wkqrEm fõ' 

 

• The VALUES part specifies the actual data to be inserted into these columns. The values are fetched 
from the PHP variables $name, $gender, $district, $email, and $newsletter, which were assigned 
earlier in Section P. 
VALUES fldgi fuu ;Srej,g we;=<;a l< hq;= i;H o;a; kshu lrhs' w.hka ,nd.kafka 
PHP úp,Hhka jk $name, $gender, $district, $email, and $newsletter j,ska jk w;r tAjd P 
fldgfia l,ska mjrk ,§' 

 
Section Q / Q fldgi 

 

This section constructs an SQL query string for inserting the retrieved data into the applicants table. The 
SQL INSERT INTO statement is used to insert the values of the form fields into the corresponding columns 
of the applicants table. 
fuu fldgi applicants j.=jg ,nd .;a o;a; we;=,;a lsÍu i|yd SQL úuiqï ;ka;=jla idohs' SQL 
INSERT INTO m%ldYh whÿïlrejkaf.a j.=fõ wkqrEm ;Srej,g fmdaru lafIa;%j, w.hka we;=<;a 
lsÍug Ndú;d lrhs' 
 
4. Checking the SQL connection 

SQL iïnkaO;djh mÍlaId lsÍu 
 

if ($conn->query($sql) === TRUE) {  
          echo "Data inserted successfully!"; 
} else { 
         echo "Error: " . $sql . "<br>" . $conn->error; 
} 
 
This Code executes the SQL query using the MySQL connection. If the query is successful, the block 
inside the if statement runs and Outputs a success message if the data was inserted into the database 
successfully. Then the else statement runs if the query fails and outputs an error message along with 
the failed SQL query and the MySQL error message. 
fuu fla;h MySQL iïnkaO;djh Ndú;fhka SQL úuiqu l%shd;aul lrhs' úuiqu id¾:l kï" if 
m%ldYh ;=< we;s íf,dla tl l%shd;aul jk w;r o;a; o;a; iuqodhg id¾:lj we;=<;a l<fyd;a 
id¾:l mKsúvhla m%;sodkh lrhs' úuiqu wid¾:l jqjfyd;a else m%ldYh l%shd;aul jk w;r 
wid¾:l jQ SQL úuiqu iy MySQL fodaI mKsúvh iuÕ fodaI mKsúvhla m%;sodkh lrhs' 

 
Summary 
idrdxYh 
 
This code takes form data from an HTML page and inserts it into a MySQL database table. It establishes a 
connection to the database, prepares the SQL query, executes it, and checks for success or failure, outputting 
the appropriate message. Finally, it closes the database connection. 
fuu fla;h HTML msgqjlska wdlD;s o;a; ,ndf.k th MySQL o;a; iuqod j.=jlg we;=,a lrhs' th 
o;a; iuqodhg iïnkaO;djhla we;s lrhs" SQL úuiqu ilia lrhs" th l%shd;aul lrhs" iy id¾:l 
fyda wid¾:l oehs mÍlaId lrhs" iqÿiq mKsúvh m%;sodkh lrhs' wjidk jYfhka" th o;a; iuqod 
iïnkaO;djh jid ouhs' 
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2. (a) A simple and high-level view of the data lifecycle consists of three steps. Write the 2nd and the 3rd  

steps of the data life cycle. 
ir, f,i iy by< uÜgulska o;a; Ôjk pl%h (data life cycle) neÆ úg" th mshjr ;=klska iukaú; 
fõ' tys fojk yd f;jk mshjr ,shd olajkak' 

 
The data life cycle refers to the stages that data goes through from its creation to its eventual disposal. 

Understanding the data life cycle helps organizations manage and utilize their data effectively. There are 

3 main steps here. 
o;a; Ôjk pl%h hkq o;a; ks¾udKh lsÍfï isg wjidkfha neyer lsÍu olajd .uka lrk wjëka h' 
o;a; Ôjk pl%h wjfndaO lr .ekSu wdh;kj,g Tjqkaf.a o;a; ld¾hlaIuj l<ukdlrKh lsÍug 
iy Ndú; lsÍug WmldÍ fõ' fuys m%Odk mshjr 3la mj;S' 
 

Data Creation - o;a; ks¾udKh 

This initial step involves the generation or collection of data from various sources. Data can be created 

through user input, automated systems, sensors, transactions, or acquired from external sources. 
fuu wdrïNl mshjrg úúO uQ,dY%j,ska o;a; W;amdokh fyda tl;= lsÍu we;=<;a fõ' mßYS,l wdodkh" 
iajhxl%Sh moaO;s" ixfõol" .kqfokq fyda ndysr uQ,dY%j,ska ,nd .ekSu yryd o;a; ks¾udKh l< yel' 
 
Example: A customer fills out an online form, generating data that is stored in a database. 
WodyrK( mdßfNda.slfhl= ud¾..; fmdaruhla mqrjd o;a; iuqodhl .nvd lr o;a; W;amdokh lrhs' 
 

Data Management - o;a; l<ukdlrKh 

This step encompasses the organization, storage, processing, and maintenance of data. Effective data 

management ensures that data is accurate, secure, and accessible when needed. It includes data storage, 

data governance, data integration, data quality, and data security. 
fuu mshjr uÕska o;a; ixúOdkh lsÍu" .nvd lsÍu" ieliSu iy kv;a;= lsÍu we;=<;a fõ' M,odhs 
o;a; l<ukdlrKh uÕska o;a; ksjerÈ" wdrlaIs; iy wjYH úfgl m%fõY úh yels nj iy;sl 
lrhs' thg o;a; .nvd lsÍu" o;a; md,kh" o;a; tAldnoaO lsÍu" o;a; .=Kd;aulNdjh iy o;a; 
wdrlaIdj we;=<;a fõ' 
 
Example: Storing customer data in a secure database, regularly updating and cleaning the data to ensure 

accuracy, and managing access controls to protect sensitive information. 
WodyrK( wdrlaIs; o;a; .nvdjl mdßfNda.sl o;a; .nvd lsÍu" ksrjoH;djh iy;sl lsÍu i|yd 
o;a; ks;sm;d hdj;ald,Sk lsÍu iy msßisÿ lsÍu iy ixfõ§ f;dr;=re wdrlaId lsÍu i|yd m%fõY 
md,khka l<ukdlrKh lsÍu' 
 

Removal of Obsolete Data - h,a mek .sh o;a; bj;a lsÍu 

This final step involves the identification and disposal of data that is no longer needed or relevant. Proper 

removal of obsolete data ensures compliance with data retention policies and regulations, and helps to free 

up storage resources. 
fuu wjika mshjrg ;jÿrg;a wjYH fkdjk fyda wod< fkdjk o;a; y÷kd .ekSu iy neyer lsÍu 
we;=<;a fõ' h,a mek .sh o;a; ksis f,i bj;a lsÍu o;a; r|jd .ekSfï m%;sm;a;s iy fr.=,dis j,g 
wkql+, ùu iy;sl lrhs" iy .nvd iïm;a ksoyia lsÍug WmldÍ fõ' 
 

Example: Securely deleting old customer records that are no longer required for business operations or 

legal compliance. Archiving historical data that is infrequently accessed but must be retained for legal 

reasons, and securely disposing of data that has reached the end of its retention period. 
WodyrK( jHdmdr fufyhqï fyda kS;suh wkql+,;dj i|yd ;jÿrg;a wjYH fkdjk mer‚ mdßfNda.sl 
jd¾;d wdrlaIs;j uld oeóu' l,d;=rlska m%fõY jk kuq;a ffk;sl fya;+ka u; r|jd ;nd .; hq;= 
ft;sydisl o;a; ixrlaIKh lsÍu iy tys r|jd .ekSfï ld,h wjika ù we;s o;a; wdrlaIs;j neyer 
lsÍu' 
 
Accordingly, the three main steps are, 
tA wkqj m%Odk mshjr ;=k jkafka" 
 

• Data Creation o;a; ks¾udKh 

• Data Management o;a; l<ukdlrKh 

• Removal of Obsolete Data h,a mek .sh o;a; bj;a lsÍu 
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(b) (i) Modern Artificial Intelligence relies on large amounts of data, which are often managed with cloud- 

based storage solutions. What is the cloud computing service model used here? 
kùk lD;%Su nqoaêh" j,dl=¿ (cloud) mdol wdphk (storage) úi÷ï yryd fndfyda úg l<ukdlrKh  
flfrk úYd, o;a; m%udKhka u; hefma' fuys§ Ndú; jk j<dl=¿ mß.Kl fiajd wdlD;sh (cloud  
computing service model) l=ula o? 

 
Cloud computing services are generally divided into three main models. 
j<dl=¿ mß.Kl fiajd idudkHfhka m%Odk j¾. ;=klg fnod we;' 
 
Infrastructure as a Service - fiajdjla f,i há;, myiqlï (IaaS) 
IaaS provides virtualized computing resources over the internet. This model offers fundamental computing 

resources such as virtual machines, storage, and networking. 

IaaS wka;¾cd,h yryd w;;H mß.Kl iïm;a imhhs' fuu wdlD;sh w;;H hka;%" .nvd lsÍu iy 
cd,lrKh jeks uQ,sl mß.Kl iïm;a imhhs' 
 
Key Features uQ,sl ,laIK 
 

• Users have control over operating systems, storage, deployed applications,and possibly limited control  

of select networking components (eg. host firewalls). 
mßYS,lhskag fufyhqï moaO;s" .nvd lsÍu" fhdojd we;s fhÿï iy f;dard.;a cd,lrK ixrpl 
^Wod( Odrl .sksmjqre& iSud l< yelsh' 

 

• Highly scalable and can be adjusted based on demand. 
by< mßudKh l< yels w;r b,a¨u u; mokïj ilia l< yelsh' 

 

• Typically includes automated administrative tasks like backup, monitoring, and disaster recovery. 
idudkHfhka Wmia:" wëlaIKh iy wdmod m%;sidOkh jeks iajhxl%Sh mßmd,k ld¾hhka we;=<;a fõ' 

 

Platform as a Service - fiajdjla f,i fõÈldj (PaaS) 

PaaS provides a platform allowing customers to develop, run, and manage applications without dealing 

with the underlying infrastructure. It includes infrastructure (IaaS) along with middleware, development 

tools, database management systems, and more. 

PaaS mdßfNda.slhskag há;, myiqlï iuÕ .kqfokq fkdlr fhÿï ixj¾Okh lsÍug" Odjkh lsÍug 
iy l<ukdlrKh lsÍug bv i,ik fõÈldjla imhhs' thg uOHu uDÿldx." ixj¾Ok fuj,ï" 
o;a; iuqod l<ukdlrK moaO;s iy ;j;a fndfyda foa iuÕ há;, myiqlï (IaaS) we;=<;a fõ' 
 
Key Features - uQ,sl ,laIK 
 

• Users can focus on application development and management without worrying about hardware and 

operating system management. 
mßYS,lhskag oDVdx. iy fufyhqï moaO;s l<ukdlrKh .ek lror fkdù fhÿï ixj¾Okh 
iy l<ukdlrKh flfrys wjOdkh fhduq l< yelsh' 
 

• Provides pre-configured environments to develop, test, and deploy applications. 
fhÿï ixj¾Okh lsÍug" mÍlaId lsÍug iy fhoùug fmr-úkHdi l< mßirhka imhhs' 
 

• Offers tools and libraries to support application development. 

fhÿï ixj¾Okhg iydh ùug fuj,ï iy libraries imhhs' 
 

Software as a Service - fiajdjla f,i uDÿldx. (SaaS) 
SaaS delivers software applications over the internet, on a subscription basis. These applications are 

managed by the service provider, eliminating the need for users to install and run the applications on their 

local devices. 

SaaS odhl;aj moku u; wka;¾cd,h yryd uDÿldx. fhÿï ,nd fohs' fuu fhÿï fiajd imhkakd 
úiska l<ukdlrKh lrkq ,nk w;r" mßYS,lhskag Tjqkaf.a ia:dkSh Wmdx.j, fhÿï ia:dmkh lr 
Odjkh lsÍfï wjYH;djh bj;a lrhs' 
 
 

 

 

-9- RAVINDU BANDARANAYAKE 
 

#ictfromabc 



 

 

 
Key Features - uQ,sl ,laIK 

 

• Accessible from any device with an internet connection. 
wka;¾cd, iïnkaO;djhla we;s ´kEu Wmdx.hlska m%fõY úh yel' 
 

• Users do not need to manage or control the underlying cloud infrastructure or individual application 

capabilities. 
mßYS,lhskag j,dl=¿ há;, myiqlï fyda ;ks fhÿï yelshdjka l<ukdlrKh lsÍug fyda md,kh 
lsÍug wjYH fkdfõ' 
 

• Typically hosted on a remote server by the service provider. 
idudkHfhka fiajd imhkakd úiska ÿria: fiajdodhlhl i;aldrl;ajh imhkq ,efí' 

 

The cloud computing service model commonly used for managing large amounts of data in modern 

Artificial Intelligence (AI) is the Infrastructure as a Service (IaaS) model. 

kQ;k lD;%su nqoaêfha (AI) úYd, o;a; m%udKhla l<ukdlrKh lsÍu i|yd nyq,j Ndú;d jk j<dl=¿ 
mß.Kl fiajd wdlD;sh jkafka há;, myiqlï fiajd (IaaS) wdlD;shhs' 

 
(ii) Quantum computers, although seen as a promising type of computing machines for   the future, are  

still expensive to own, operate and maintain. Suggest a technical approach to make the computing 
power of the quantum computers accessible to public users as per their needs, at an affordable price. 
lajkagï (quantum) mß.Kl" wkd.; mß.Kk hka;% i|yd wfmalaId ;eìh yels f,ig fmkS .sh 
o tajd i;= lr.ekSu" l%shdlrùu iy kv;a;= lsÍu ;ju;a úhoï iys; fõ' oeßh yels ñ,lg iy 
;u wjYH;djkag .e<fmk f,iska lajkagï mß.Klj, mß.Kk n,h ck;djg ,nd§u i|yd 
;dlaIKsl fhdackdjla lrkak' 

 
Quantum computers are advanced computing systems that leverage the principles of quantum mechanics 

to perform computations that are infeasible for classical computers. Quantum computers represent a 

significant leap in computational capabilities, potentially transforming various industries by solving 

problems currently intractable for classical computers. 
lafjdkagï mß.Kl hkq iïNdjH mß.Kl i|yd l< fkdyels .Kkh lsÍï isÿ lsÍu i|yd lafjdkagï 
hdka;% úoHdfõ uQ,O¾u Ndú;d lrk Wiia mß.Kl moaO;s fõ' lafjdkagï mß.Kl mß.Kl 
yelshdjkays ie,lsh hq;= msïula ksfhdackh lrhs" idudkH mß.Kl i|yd oekg úi¢h fkdyels .eg¿ 
úi£u u.ska úúO l¾udka; mßj¾;kh l< yelsh' 
 
The following solutions can be provided for this problem. 
fuu .eg¿j i|yd my; wdldrfha úi÷ï ,ndÈh yelsh' 

 
• Provide quantum computing capabilities through cloud platforms, allowing users to access quantum 

processors remotely without needing to own physical hardware. 
lafjdkagï mß.Kk yelshdjka j,dl=¿ fõÈld yryd ,nd fokak" fN!;sl oDvdx. whs;s lr 
.ekSulska f;drj ÿria:j lafjdkagï fm%dfiir fj; m%fõY ùug mßYS,lhskag bv i,ihs' 
 

• Develop and promote open-source quantum programming languages, libraries, and frameworks to 

enable a wider audience to experiment with quantum computing. 
lafjdkagï mß.Kkh w;ayod ne,Su i|yd mq¿,a fm%alaIl msßilg újD; uQ,dY% lafjdkagï 
l%uf,aLk NdId" mqia;ld, iy rduq ixj¾Okh lsÍu iy m%j¾Okh lsÍu' 

 
• Create educational initiatives that raise awareness and knowledge of quantum computing among the 

general public and in educational institutions. 
idudkH ck;dj iy wOHdmk wdh;k ;=< lafjdkagï mß.Kkh ms<sn| oekqj;aNdjh iy oekqu 
by< kexùu i|yd wOHdmksl uq,msÍï we;s lsÍu' 
 

• Use classical computers to simulate quantum computing environments and algorithms, allowing users 

to experiment without accessing actual quantum hardware. 
lafjdkagï mß.Kl mßirhka iy we,af.dß;u wkqlrKh lsÍug iïNdjH mß.Kl Ndú;d lsÍu" 
i;H lafjdkagï oDvdx. fj; m%fõY fkdù w;ayod ne,Sug mßYS,lhskag bv i,ihs' 
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(c) For the box in each of the following statements, select a suitable replacement from the given list and 

write the number of the selected replacement in the box. 
my; tla tla m%ldYfha we;s fldgqjg iqÿiq wdfoaYlh § we;s ,ehsia;=fjka f;dard" tu wdfoaYlfha   wxlh 
fldgqj ;=< ,shkak' 
 

list : { 1 - B2B, 2 - C2B, 3 - G2C, 4 - f.ùï oajdr (payment gateway), 5 - m%;sfjkafoais (reverse auction),  
6 - w;:H fj<| m%o¾Ykd.dr (virtual storefront), 7 - fjí oajdr (web portal), 8 - ud¾..; 
fjkafoais (online auction), 9 - ud¾..; fj<|m< (online marketplace) } 

 

Let’s consider the meanings of each term here. 
fuys we;s tla tla jpkj, w¾:oelaùï i,ld n,uq' 
 

• B2B (Business to Business) 
Transactions or relationships between businesses, such as a manufacturer and a wholesaler, or a 
wholesaler and a retailer. 
ksIamdolfhl= iy f;d. fjf<kafol= fyda f;d. fjf<kafol= iy is,a,r fjf<kafol= jeks jHdmdr 
w;r .kqfokq fyda iïnkaO;d' 

 

• C2B (Consumer to Business) 
A business model where consumers create value and businesses consume that value, such as a 
customer offering their photography for a company's marketing campaign. 
mdßfNda.slhska úiska jákdlula ks¾udKh lrk iy jHdmdr tu w.h mßfNdackh lrk jHdmdr 
wdlD;shls" tkï mdßfNda.slfhl= ;u PdhdrEmlrKh iud.ul wf,úlrK jHdmdrhla i|yd 
bÈßm;a lrhs' 

 

• G2C (Government to Citizen) 
Interactions between government and citizens, typically through digital means, like online tax filing 
or applying for government services. 
rch iy mqrjeishka w;r wka;¾l%shd" idudkHfhka äðg,a l%u yryd" ud¾..; nÿ f.dkq lsÍu 
fyda rcfha fiajdjka i|yd whÿï lsÍu jeks' 

 

• Payment Gateway - f.ùï oajdrh 
A service that authorizes and processes payments in online and brick-and-mortar stores, ensuring 
secure transactions between customers and merchants. 
.kqfokqlrejka iy fjf<kaoka w;r wdrlaIs; .kqfokq iy;sl lrñka ud¾..; iy .fvd,a iy 
fudagd¾ fj<|ie,a ;=< f.ùï wkqu; lrk iy ieliSfï fiajdjls' 

 

• Reverse Auction - m%;sfjkafoaish 
A type of auction where sellers bid to provide goods or services at the lowest price to the buyer, 
commonly used in procurement. 
m%iïmdokfha§ nyq,j Ndú;d jk" .ekqïlreg wvqu ñ,g NdKav fyda fiajd iemhSug úl=Kqïlrejka 
,xiq ;nk fjkafoais j¾.hls' 

 

• Virtual Storefront - w;:H fj<| m%o¾Ykd.dr 
An online website where products or services are sold directly to consumers, similar to a physical 
store but on the internet. 
fN!;sl fj<|ie,lg iudk kuq;a wka;¾cd,fha ksIamdok fyda fiajd mdßfNda.slhskag iDcqju 
úl=Kk ine¢ fjí wvúhls' 

 

• Web Portal - fjí oajdrh 
A website that serves as a gateway to a variety of information, services, or links to other sites, often 
personalized for the user, like Yahoo or Google. 
Yahoo fyda Google jeks mßYS,lhka i|yd fndfyda úg mqoa.,SlrKh lrk ,o" úúO f;dr;=re" 
fiajd" fyda fjk;a wvú fj; ine¢ i|yd oajdrhla f,i fiajh lrk fjí wvúhls' 

 

• Online Auction - ud¾..; fjkafoaish 
A platform where goods or services are sold to the highest bidder over the internet, like eBay. 
eBay jeks wka;¾cd,h yryd by<u ,xiqlreg NdKav fyda fiajd úl=Kk fõÈldjla' 

 

• Online Marketplace - ud¾..; fj<|m< 
A website or app where multiple third-party sellers can list and sell their products or services to 
consumers, such as Amazon or Etsy. 
f;jk md¾Yùh úl=Kqïlrejka lsysm fofkl=g ;u ksIamdok fyda fiajdjka wefïika fyda Etsy 
jeks mdßfNda.slhskag ,ehsia;=.; lr úlsKSug yels fjí wvúhla fyda fhÿula' 
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Accordingly, the answers can be obtained in the following way. 
tA wkqj my; wdldrhg ms<s;=re ,nd.; yelsh' 

 
(i) A web-based platform that provides a single point of access to arrange of information from 

different sources, is known as a web portal . 
úúO uQ,dY%j,ska iemfhk f;dr;=re mrdihlg tla ;eklska m%fõYùug bv i,ik fjí mdol 
fõÈldjla  fjí oajdrhla f,iska ye¢kafõ' 

 
(ii) When one requests to renew his/her vehicle revenue license and pays online for it through the 

official website, he/she is performing an e-commerce transaction of G2C type. 
hul= ;u jdyk wdodhï n,m;%h w¨ ;a lsÍug ks, fjí wvúfhka b,a¨ ï lr ta i|yd ud¾..;j 
uqo,a f.jk úg Tyq$weh G2C b-jdKcHh jHdmdr .kqfokq j¾.h isÿ lrhs. 
 

(iii) The ABC e-commerce company does not allow buyers to explore competitor products from other 

sellers within its website. ABC website operates as a virtual storefront. 
ABC b-jdKcHh iud.u" fjk;a úl=Kqïlrejkaf.a ksIamdok ;u fjí wvúh yryd fidaÈis  lsÍug ;u 
.ekqïlrejkag bv fkdfohs' ABC fjí wvúh w;:H fj<| m%o¾Ykd.drhla f,i l%shdlrhs. 
 

(iv) In an online auction buyers bid for the prices at which they are willing to buy a given product or 
service. 
ud¾..; fjkafoaishl§ .ekqïlrefjda hï NdKavhla fyda fiajdjla fyda ñ,§ .ekSug ;uka leu;s 
ñ, i|yd ,xiq ,ndfo;s. 
 

(v) An online shopping website is suitable to be connected to payment gateway. 
ud¾..; idmamq fjí wvúhla" f.ùï oajdrhla iu. iïLkaO ùu fhda.H fõ. 

 
(d) (i) Your friend thinks the digital divide is a tool used for arithmetic division. Briefly explain to your  

friend what the digital divide is, 
wxls; fnÿu (digital divide) wxl .Ks;uh fn§u i|yd Ndú; lrk fuj,ula f,i Tnf.a ñ;=frl= 
is;hs' wxls; fnÿu hkq l=ulaoehs" Tfí ñ;=rdg fláfhka myokak. 

 
The following definitions can be used for digital divide. 
wxls; fnÿu i|yd my; wdldrfha w¾:oelaùï Ndú;d l< yelsh' 
 

The digital divide refers to the gap between individuals who have access to modern information and 

communication technology (ICT) and those who do not. 

wxls; fnÿu hkafkka woyia lrkafka kùk f;dr;=re iy ikaksfõok ;dlaIKhg ICT m%fõYh we;s 
mqoa.,hska iy tfia fkdue;s mqoa.,hska w;r we;s mr;rhhs' 
 

It highlights the disparity between individuals or communities with different levels of income, affecting 

their ability to afford technology and internet services. 
th úúO wdodhï uÜgï iys; mqoa.,hka fyda m%cdjka w;r úIu;dj biau;= lrhs" ;dlaIKh iy 
wka;¾cd, fiajd oeßh yels Tjqkaf.a yelshdj flfrys n,mdhs' 
 

This term also describes the difference in access to educational resources and opportunities that technology 

provides, impacting students' learning experiences and outcomes. 
fuu fhÿu isiqkaf.a bf.kqï w;aoelSï iy m%;sM,j,g n,mdk" ;dlaIKh imhk wOHdmksl iïm;a 
iy wjia:djkag m%fõY ùfï fjki o úia;r lrhs' 
 

It indicates the difference between urban and rural areas in terms of technology access and infrastructure, 

with urban areas typically having better connectivity. 
;dlaIKsl m%fõYh iy há;, myiqlï wkqj kd.ßl iy .%dóh m%foaY w;r fjki fmkakqï lrhs" 
kd.ßl m%foaY idudkHfhka jvd fyd| iïnkaO;djla we;' 
 

The digital divide can also represent the inequality in digital literacy skills among different social groups, 

influencing their ability to effectively use technology for various purposes. 
wxls; fnÿu úúO iudc lKavdhï w;r äðg,a idlaIr;d l=i,;djfha wiudk;djh ksfhdackh l< 
yels w;r" úúO wruqKq i|yd ;dlaIKh M,odhS f,i Ndú;d lsÍug Tjqkaf.a yelshdjg n,mEï lrhs' 
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On an international level, the digital divide describes the gap between developed and developing countries 

regarding access to and usage of digital technologies. 
cd;Hka;r uÜgñka" äðg,a ;dlaIKhg m%fõYh iy Ndú;h iïnkaOfhka ixj¾ê; iy ixj¾Okh 
fjñka mj;sk rgj,a w;r mr;rh äðg,a fn§u úia;r lrhs' 
 

In a professional setting, it points to the unequal access to digital tools and platforms among employees, 

affecting productivity and career advancement opportunities. 
jD;a;Shuh miqìula ;=<" th fiajlhska w;r äðg,a fuj,ï iy fõÈld i|yd wiudk m%fõYh 
fmkakqï lrhs" M,odhs;djhg iy jD;a;Sh m%.uk wjia:djkag n,mdhs' 

 
(ii) E-waste is becoming a major environmental problem in Sri Lanka. Suggest a step that we can take  

to reduce the environmental impact of our e-waste. 
b-wmøjH (e-waste) Y%S ,xldfõ uq,sl mdßißl .eg¨ jla njg m;afjñka ;sfí' wmf.a b-wmøjHj, 
mdßißl n,mEu wvq lsÍug wmg .; yels mshjrla fhdackd lrkak' 

 
E-waste, or electronic waste, refers to discarded electronic devices and components such as computers, 
smartphones, televisions, and other electronic appliances. These items often contain hazardous materials 
like lead, mercury, and cadmium, which can harm the environment and human health if not properly 
disposed of. E-waste recycling involves reclaiming valuable materials and safely managing toxic 
substances to reduce environmental impact and promote sustainability. 
úoHq;a wmøjH fyda bf,lafg%dksl wmøjH hkafkka woyia lrkafka bj;,k bf,lafg%dksl Wmdx. iy 
mß.Kl" iaud¾Ü f*daka" rEmjdyskS iy fjk;a bf,lafg%dksl WmlrK jeks Wmdx.hs' fuu whs;uj, 
fndfyda úg Bhï" riÈh iy leâñhï jeks wka;rdhlr øjH wvx.= jk w;r tAjd ksis f,i neyer 
fkdl<fyd;a mßirhg yd ñksia fi!LHhg ydks l< yelsh' úoHq;a wmøjH m%;spl%SlrKh hkq mdßißl 
n,mEu wju lsÍu iy ;sridr nj m%j¾Okh lsÍu i|yd jákd øjH kej; ,nd .ekSu iy úI øjH 
wdrlaIs;j l<ukdlrKh lsÍuhs' 
 
The following measures can be taken to reduce the impact of e-waste on the environment. 
b-wmøjH u.ska mßirhg isÿjk n,mEu wvqlr .ekSug my; wdldrfha mshjr .; yelsh' 
 
• Setting up designated e-waste collection centers  

kï lrk ,o úoHq;a wmøjH tl;= lsÍfï uOHia:dk msysgqùu 
These centers can ensure proper collection, segregation, and recycling of e-waste. 
fuu uOHia:dkj,g úoHq;a wmøjH ksis f,i tl;= lsÍu" fjka lsÍu iy m%;spl%SlrKh lsÍu 
iy;sl l< yel' 

 

• Raising public awareness  
uyck;dj oekqj;a lsÍu 
Educating the public about the importance of proper e-waste disposal and the environmental and 
health risks associated with improper disposal. 
úêu;a úoHq;a wmøjH neyer lsÍfï jeo.;alu iy wksis f,i neyer lsÍu yd iïnkaO mdßißl 
yd fi!LH wjodkï ms<sn|j ck;dj oekqj;a lsÍu' 

 

• Encouraging manufacturers to implement take-back programs 
wdmiq .ekSfï jevigyka l%shd;aul lsÍug ksIamdolhska Èßu;a lsÍu 
This ensures that old electronics are returned to manufacturers for proper recycling or disposal. 
merKs bf,lafg%dksl WmlrK ksis m%;spl%SlrKh fyda neyer lsÍu i|yd ksIamdolhska fj; wdmiq 
,nd §u iy;sl lrhs' 

 

• Implementing Extended Producer Responsibility  
úia;SrK ksIamdol j.lSu l%shd;aul lsÍu (EPR) 

Require electronics manufacturers to take responsibility for the entire lifecycle of their products, 
including take-back, recycling, and safe disposal. 
bf,lafg%dksl ksIamdolhska úiska wdmiq .ekSu" m%;spl%SlrKh iy wdrlaIs;j neyer lsÍu we;=¿j 
Tjqkaf.a ksIamdokj, iïmQ¾K Ôjk pl%h i|yd j.lSu Ndr .ekSug wjYH fõ' 

 

• Promoting Repair and Reuse - w¿;ajeähd lsÍu iy kej; Ndú;h m%j¾Okh lsÍu 
Encourage the repair and refurbishment of electronic devices to extend their lifespan and reduce the 
need for new products. 
bf,lafg%dksl Wmdx.j, wdhq ld,h §¾> lsÍu iy kj ksIamdok i|yd wjYH;djh wvq lsÍu 
i|yd tAjd w¨;ajeähd lsÍu iy m%;sixialrKh lsÍu Èßu;a lsÍu' 
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• Providing Incentives for Recycling  

m%;spl%SlrKh i|yd Èß §ukd ,nd §u 
Offer financial incentives or discounts for consumers who return their old electronics for recycling. 
m%;spl%SlrKh i|yd ;u merKs bf,lafg%dksl WmlrK wdmiq ,nd fok mdßfNda.slhka i|yd uQ,H 
Èß.ekaùï fyda jÜgï ,nd §u' 

 

• Creating Legislation and Policies  
kS;s iïmdokh iy m%;sm;a;s ks¾udKh lsÍu 
Develop and enforce laws and regulations that mandate proper e-waste management and disposal 
practices. 
ksis úoHq;a wmøjH l<ukdlrKh iy neyer lsÍfï ms<sfj;a wksjd¾h lrk kS;s iy fr.=,dis 
ilia lsÍu iy n,d;aul lsÍu' 

 

• Public-Private Partnerships  
rdcH-fm!oa.,sl yjq,aldß;ajhka 
Foster collaboration between government agencies, private companies, and non-governmental 
organizations (NGOs) to establish efficient e-waste management systems. 
ld¾hlaIu úoHq;a wmøjH l<ukdlrK moaO;s ia:dms; lsÍu i|yd rdcH wdh;k" fm!oa.,sl 
iud.ï iy rdcH fkdjk ixúOdk ^NGOs& w;r iyfhda.S;dj j¾Okh lsÍu' 

 

• Organizing E-Waste Collection Drives  
úoHq;a wmøjH tl;= lsÍfï v%hsõ ixúOdkh lsÍu 
Conduct regular collection drives in communities to gather e-waste and ensure it is directed to proper 
recycling facilities. 
úoHq;a wmøjH tla/ia lsÍu iy tAjd ksis m%;spl%SlrK myiqlï fj; fhduq lsÍu iy;sl lsÍu 
i|yd m%cdjka ;=< ks;sm;d tl;= lsÍfï Odjlhka mj;ajkak' 

 

• Developing Local Recycling Infrastructure  
foaYSh m%;spl%SlrK há;, myiqlï ixj¾Okh lsÍu 
Invest in and expand local recycling facilities that can handle e-waste safely and efficiently. 
úoHq;a wmøjH wdrlaIs;j iy ld¾hlaIuj yeisrúh yels foaYSh m%;spl%SlrK myiqlï i|yd 
wdfhdackh lsÍu iy mq¿,a lsÍu' 

 

• Educating Consumers  
mdßfNda.slhska oekqj;a lsÍu 
Launch educational campaigns to inform consumers about the environmental impact of e-waste and 
the importance of responsible disposal. 
úoHq;a wmøjHj, mdßißl n,mEu iy j.lSfuka neyer lsÍfï jeo.;alu ms<sn|j mdßfNda.slhka 
oekqj;a lsÍu i|yd wOHdmksl jHdmdr Èh;a lrkak' 

 

• Encouraging Green Design  
yß; ks¾udKh Èßu;a lsÍu 
Promote the design and production of electronics that are easier to recycle, contain fewer hazardous 
materials, and have a longer lifespan. 
m%;spl%SlrKh lsÍug myiq" wka;rdhlr øjH wvq iy È.= wdhq ld,hla we;s bf,lafg%dksl WmlrK 
ie,iqï lsÍu iy ksIamdokh lsÍu m%j¾Okh lsÍu' 

 

• Supporting Research and Innovation 
m¾fhaIK iy kfjda;amdokhg iyh ùu 
Fund research into new technologies and methods for efficient e-waste recycling and waste reduction. 
ld¾hlaIu úoHq;a wmøjH m%;spl%SlrKh iy wmøjH wju lsÍu i|yd kj ;dlaIKhka iy l%u 
ms<sn| wruqo,a m¾fhaIK' 
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3. (a) Write down the most suitable replacements for labels A to G in the following flowchartewhich is  

drawn to calculate and display the sum of first ten even numbers. 
m<uq brÜfÜ ixLHd oyfha tl;=j .Kkh lr m%o¾Ykh lsÍu i|yd we| we;s my; .e,Sï igyfka 
A isg G f;la f,an, i|yd jvd;a iqÿiq wdfoaYl ,shd olajkak' 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

What needs to happen here is to check if count is an even number and if it is true then add it to the sum 
variable and add 1 to the count variable. If the test is false, 1 should be added directly to the count variable. 
In the loop represented by this flowchart, the initial value of count, the control variable, is 0. The beginning 
of the loop can be identified as where an arrowhead hits when moving from top to bottom. Accordingly, 
its condition should be below the point where the arrowhead hits or where the arrowhead is received. Here, 
after the arrowhead hit, there is no condition related to repetition. Therefore, arrows should move to the 
place where the head is. Then the relevant condition should be given there. Here the sum of the first 10 
even numbers should be calculated. The first 10 even numbers end in 20. Therefore, if the value of count 
is less than 21, then the loop should go back up and if not, that is, if the value of count is more than 20, 
sum should be output and the flowchart should be terminated. Accordingly, the answers to the blanks in 
the above flowchart are as follows. 
fuys§ isÿ úh hq;af;a count brÜfÜ ixLHdjlao hkak mÍlaId lr th i;H jkafka kï th sum 
úp,Hh i|yd tl;= lr count úp,Hhg 1la tl;= lsÍuhs' mßlaIdj wi;H jkafka kï Rcqju count 
úp,Hhg 1la tl;= l, hq;=h' fuu .e,Sï igyk u.ska ksrEmkh jk Æmfha md,k úp,Hh jk 
count ys wdrïNl w.h 0 fõ' by, isg my,g .uka lr meñfkk úg B ysila meñK jefok ;ek 
Æmfh wdrïNh y÷kd .; yel' tA wkqj tys fldkafoaish tu Bysi jeÿkq ;ekg my,ska fyda B ysi 
,enqKq ;ek ;sìh hq;=h' fuys B ysi jeÿkq ;ekg miqj we;af;a mqkrdj¾;khg wod< fldkafoaishla 
fkdfõ' tneúka B ysi ,o ;ek fj; .uka l, hq;=h' túg t;kg wod, fldkafoaish ,nd Èh hq;=h' 
fuys§ m<uq brÜfÜ ixLHd 10ys tl;=j .Kkh l, hq;= fõ' m<uq brÜfÜ ixLHd 10ys wjidkh 
jkafka 20 fõ' tneúka fuys§ count ys w.h 21 g jvd wvqjkafka kï kej; by,g .uka lr Æmh 
l%shd;aul úh hq;= nj;a tfia fkdjkafka kï tkï count ys w.h 20 g jvd jeä jkafka kï sum 
m%;sodkh lr .e,Sï igyk wjika l, hq;= nj;a h' tA wkqj by; .e,Sï igyfka ysia;ekaj,g wod, 
ms<s;=re my; mßÈ fõ' 
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C

  

E

  

A

  
B

  

D

  

sum = 0 

count = 0 

Start 

Is count 
even? 

End 

count = count +1 

F

  
G

  

A – No 

B – Yes 

C – sum=sum+count / sum += count 

D – Yes 

E – count <21 / count<=20 

F – No 

G – display sum 

 

Alternative answers for D, E, & F 

D – No 

E – count >20 / count >=21 

F – Yes 

 



 

 

 
(b) (i) What is the output of the following Python code? 

my; mhs;ka fla;fha m%;sodkh l=ula o? 
 

def func(n): 
   MyNumber=[ ] 
   for i in range(4,n+1): 

if i%2==0: 
    MyNumber.append(i) 
   print (MyNumber) 
func(30) 

 
Let's study the given code line by line. 

,nd § we;s fla;fha fma<sfhka fma<sh wOHkh lruq' 
  
def func(n): 

A function named func is created with a parameter named n. 

n kï mrdñ;shla iys; func kï Y%s;hla ks¾udKh lrkq ,nhs' 
 
MyNumber=[ ] 
Inside the function, an empty list is created and substituted for a variable called MyNumbers. 

Y%s;h ;=<§ ysia ,ehsia;=jla ks¾udKh lr th MyNumbers kï úp,Hhla i|yd wdfoaY lrkq ,nhs' 
 

for i in range(4,n+1): 
if i%2==0: 

MyNumber.append(i) 
 

Here a for loop is mentioned. where 4 to n+1 (including 4 and excluding n+1) is substituted for its control 

variable i at each iteration. Then in the loop, it checks if the value of i%2 is equal to 0. Then that value is 

appended to the MyNumber list. i%2 means the remainder when i is divided by 2. If nothing is left then it 

is an even number and if 1 is left then it is an odd number. Accordingly, it can be recognized that what 

happens in this code is to calculate even numbers from 4 to a given number, append them to a list, and 

output them. 

fuys§ for Æmhla i|yka fjhs' tys§ tys md,k úp,H jk i i|yd 4 isg n+1^4 we;=¿j n+1 rys;j& 
olajd tla tla mqkrdj¾;kfha§ wdfoaY fjñka l%shd;aul fjhs'  bkamiq Æmh ;=<§ i%2 ys w.h 0 g 
iudk oehs mßlaId lrhs' tfiakï MyNumber ,ehsia;=j i|yd tu w.h append fjhs' i%2 u.ska 
woyia fjkafka i 2ka fn¥ úg b;sß jk w.hhs' tys§ lsisjla b;sß fkdfõkï th brÜfÜ ixLHdjla 
jk w;r 1 la b;sß fõkï th T;af;a ixLHdjla fõ' tA wkqj fuu fla;fha§ isÿjkafka 4 isg fok 
,o ixLHdjla olajd mj;sk brÜfÜ ixLHd .Kkh lr tAjd ,ehsia;=jlg append lr m%;sodkh lsÍu 
nj y÷kd .; yel' 
 
print (MyNumber) 
This will output the MyNumber list appended with even numbers. 

brÜfÜ ixLHd append lrk ,o MyNumber ,ehsia;=j m%;sodkh lsÍu fuys§ isÿ fjhs' 
 
func(30) 

The function is called here. The n parameter of the function is given a value of 30. Accordingly, the output 

is a list of even numbers from 4 to 30. 

fuysÈ Y%s;h le|ùu isÿ lrhs' Y%s;fha n mrdñ;shg w.h f,i ,nd § we;af;a 30 fõ' tA wkqj 4 isg 

30 olajd we;s brÜfÜ ixLHd ,ehsia;=jla f,i m%;sodkh lsÍu isÿ fjhs' 
 

[4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30] 
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(ii) Write down the output in the above Python code when the condition if i%2==0:eis changed to  

if i%2 != 0: 

by; mhs;ka fla;fha if i%2==0: fldkafoaish if i%2 !=0: f,i fjkia l< úg m%;sodkh l=ula o? 
 
Generates even numbers when i%2==0. Here i%2!=0 means whether the value obtained when i is divided 

by 2 is unequal to 0. That is, it checks whether the resulting value is 1. So it gets odd numbers. Since 

nothing else changes in the code, the output will be the odd numbers from 4 to 30 as before. 

i%2==0 hkak§ brÜfÜ ixLHd ckkh lrhs' fuys§ i%2!=0  hkafkka woyia jkafka i 2ka fn¥ úg 
,efnk w.h 0g wiudk fõo hkakhs' tkï ,efnk w.h 1 o hkak mßlaId lrhs' tfiakï tu.ska 
,efnkafka T;af;a ixLHd fõ' fjk;a lsisjla fla;fha fjkia fkdjk neúka m%;sodkh 4 isg 30 olajd 
we;s T;af;a ixLHd fmr mßÈu m%;sodkh lrkq ,nhs' 
 
[5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29] 

 
 

(c) Write down the replacements for the labels of the following Python code which has been ewritten to 

find the Largest of a set of integers. 

ksÅ, iuQyhl úYd,;u ksÅ,h fiùug ,shd we;s my; mhs;ka fla;fha f,an, i|yd wdfoaYl ,shd 
olajkak' 

 

def findlargest(myList): 

      largest = …A…  

      for i in …B… : 

    if i> …C… 

   largest = …D… 

      print("largest value is",…E…) 

list1=[4,6,24,12,8,94,22] 

findlargest (  ) 

 
Here the largest number is calculated through a given sequence of numbers. Where the largest is the first 
element less than the smallest value in the sequence or the first element of the sequence or 0 can be fixed. 
It then takes each element of the sequence and checks if it is greater than the number set as the largest. If 
so, that number is substituted for the largest. Outputs the largest at the end. 
fuys§ fok ,o ixLHd wkql%uhla ;=<ska úYd,;u ixLHdj .kkh lrkq ,nhs' tys§ m%:ufhkau largest 
f,i fok ,o wkql%uh ;=< mj;sk l=vdu w.hg jvd wvq w.hla fyda ,ehsia;=fõ m<uq uQ,dx.h fyda 
0 ia:djr l< yelsh' bka miq wkql%ufha tla tla uQ,dx.h f.k th largest f,i ia:jr l< ixLHdjg 
jvd úYd,oehs mßlaId lrhs' tfia fõ kï largest i|yd tu ixLHdj wdfoaY lrhs' wjidkfha úYd,;u 
ixLHdj m%;sodkh lrhs' 
 
Accordingly, the answers matching the blanks from A to F are given below. 
tA wkqj A isg F olajd ysia;eka j,g .e,fmk ms<s;=re my;ska fõ' 
 
A - 0 / 1 / 2 / 3/ 4 / myList[0] / or any negative number 

B - myList 

C - largest 

D - i 

E - largest 

F - list1 
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4. A team in the school IT society has been requested to develop a software to help students reserve 

computers in the school laboratory. The students are to be given the facility to update their 
information. The administrator should be given facility to add/remove students to/from the system. 
mdi,a úoHd.drfha mß.Kl fjka lr .ekSug isiqkag Woõjk uDÿldx.hla ixj¾Okh lrk f,i 
mdi,a IT ix.ufha lKavdhulska b,a,Sula lr we;' tys§ ;u f;dr;=re hdj;ald,Sk lsÍfï myiqlu 
isiqkag ,ndÈh hq;=h' moaO;shg isiqka we;=<;a lsÍug iy bka isiqka bj;a lsÍug myiqlu mßmd,lg Èh hq;=h' 

 
(a) The following is the data flow diagram prepared by the development team for ethe above system. 

by; moaO;sh i|yd ixj¾Ok lKavdhu úiska ilia lrk ,o o;a; .e,Sï igyk my; oelafõ' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A numbered list of replacements for the labels P to W are given below. Write down in the relevant 

box the number of the most suitable replacement for each of the labels   given in the DFD. 

f,an, P - W i|yd iqÿiq wdfoaYl my; wxl ouk ,o ,ehsia;=fõ oelafõ' by; tla tla f,an,h i|yd jvd;a 
iqÿiq wdfoaYlfha wxlh wod< fldgqfõ ,shkak' 
 

List : { 1 – Administrator, 2 – Handle request, 3 – Reservations, 4 – Request details, 5 – Student,  

6 – Students, 7 – Student details, 8 – Update student details  }  
 

,ehsia;=: { 1 – mßmd,l, 2 – b,a,Su yeisrùu, 3 – fjka lsÍï, 4 – b,a,Sï úia;r, 5 – isiqjd, 6 – isiqka,  
    7 –isiqjdf.a úia;r, 8 – isiq úia;r hdj;ald,Sk lsÍu } 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.0  

  

 

2.0  

  

 

3.0  

  

 

D1  

 

D2  

 

P

  

W

  

R

  

V

  

S

  

T

  

Manage 

Students 

Student Details 

Confirmation 

Request Details 

Results 

StudentId 
 

Student 

Details 
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(b) The computers are to be made available for students only for 30-minute slots between  8 am - 5 pm on 

weekends. However a student is allowed to reserve only a maximum of    two 30-minute slots per 
weekend. 
i;swka; Èkj, fm'j' 8 iy m'j' 5 w;r muKla" ñks;a;= 30 l ld,Éfþoj,g isiqkag mß.Kl ,nd 
fokq we;'tla i;s wka;hlg"Wmßu ñks;a;= 30 ld,Éfþo folla tla isiqfjl=g fjka l< yelsh' 
 

Write down one functional requirement with respect to computer reservations. 
mß.Kl fjka lsÍug wod< tla ld¾hnoaO wjYH;djla (functional requirement) ,shd olajkak. 
 
First, let’s discuss about the functional and non-functional requirements. 
m<uqj" l%shdldÍ iy l%shdldÍ fkdjk wjYH;d ms<sn|j idlÉPd lruq'  
 
Functional Requirements - l%shdnoaO wjYH;d 
 
Functional requirements define what a system is supposed to do.  
l%shdnoaO wjYH;d moaO;shla l< hq;= foa ks¾jpkh lrhs' 
 
They describe the specific behaviors or functions of a system. These are the features and functions that 
the system must deliver to meet the user's needs. 
Tjqka moaO;shl ksYaÑ; yeisÍï fyda ld¾hhka úia;r lrhs' mßYS,lhdf.a wjYH;d imqrd,Su i|yd 
moaO;sh iemhsh hq;= úfYaIdx. iy ld¾hhka fïjdh' 
 
Examples 
 

• The system shall allow users to create an account.  
moaO;sh mßYS,lhskag .sKqula iE§ug bv fohs' 
 

• The system shall enable users to log in with a username and password. 
moaO;sh mßYS,l kduhla iy uqrmohla iuÕska f,d.a ùug mßYS,lhskag yelshdj ,nd fohs' 
 

Non-Functional Requirements - l%shdnoaO fkdjk wjYH;d 
 
Non-functional requirements describe how the system performs a function, rather than what function 
it performs. They usually address aspects such as performance, security, usability, reliability, etc. 
l%shdnoaO fkdjk wjYH;d úia;r lrkafka moaO;sh th bgq lrk ld¾hhg jvd ld¾hhla bgq lrk 
wdldrhhs' Tjqka idudkHfhka ld¾h idOkh" wdrlaIdj" Wmfhda.S;dj" úYajikSh;ajh hkdÈh wduka;%Kh 
lrhs' 
 
Examples 
 

• The system shall load the homepage within 3 seconds. 
moaO;sh ;;amr 3la we;=<; uq,a msgqj mQrKh lrhs' 
 

• The system shall handle up to 10,000 simultaneous users. 
moaO;sh tljr Ndú;d lrkakka 10,000la olajd yeisrúh hq;=h' 
 

According to the question, it is asking about functional requirement with respect to computer reservations. 
m%Yakhg wkqj" th mß.Kl fjka lsÍï iïnkaOfhka l%shdldÍ wjYH;d .ek úuihs' 
 
So, following are some functional requirements of above computer reservation system.  
tneúka" by; mß.Kl fjka lsÍfï moaO;sfha l%shdldÍ wjYH;d lsysmhla my; oelafõ' 
 

• The student should be verified when he/ she enters the system 
YsIHhd moaO;shg we;=¿ jk úg Tyq$weh i;Hdmkh lsÍu 
 

• Students shall be able to reserve the computers from 8 a.m. to 5p.m in the weekends. 
i;s wka;fha WoEik 8 isg iji 5 olajd ñks;a;= 30l ld, mrdihka i|yd mß.Kl fjkalrjd 
.ekSug yels ùu' 
 

• A student shall be able to reserve 2 time slots of 30 minutes maximum. 
YsIHfhl=g Wmßu jYfhka ñks;a;= 30l ld, mrdihka 2 la fjkalrjd .ekSug yels ùu' 
 

• Only 1 student shall be able to reserve a computer for a time slot. 
tla ld, mrdihla i|yd tla isiqfjl=g muKla mß.Klhla fjka l< yels ùu 
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(c) Give one technical aspect that the development team should check when conducting the technical 

feasibility study of this project. 
fuu jHdmD;sfha ;dlaIKsl YlH;d (technical feasibility) wOHhkh isÿ lrk úg" ixj¾Ok lKavdhu 
úiska mÍlaId l< hq;= tla ;dlaIKsl wx.hla ,shd olajkak. 

 
First, let’s discuss about the different type of feasibility studies available. 
m<uqj" mj;sk úúO wdldrfha YlH;d wOHhk l%u  ms<snoj idlÉPd lruq' 
 

Technical Feasibility - ;dlaIKsl YlH;dj 
Assesses the availability of technology, resources, and expertise to implement the project. It examines 
whether the existing technology, infrastructure, and expertise are sufficient to develop and implement 
the project. This includes evaluating software, hardware, technical skills, and production capabilities. 
jHdmD;sh l%shd;aul lsÍu i|yd ;dËKh" iïm;a iy m%ùK;ajh ,nd .ekSfï yelshdj ;lafiare lrhs' 
jHdmD;sh ixj¾Okh lsÍug iy l%shd;aul lsÍug oekg mj;sk ;dlaIKh" há;, myiqlï iy 
m%ùK;ajh m%udKj;ao hkak th mÍlaId lrhs' uDÿldx." oDvdx." ;dlaIKsl l=i,;d iy ksIamdok 
yelshdjka we.hSu fuhg we;=<;a fõ' 
 

Economic Feasibility - wd¾Ól YlH;dj 
Analyzes the financial viability, including costs, revenues, profitability, and return on investment . 
This study involves cost-benefit analysis, estimating the total cost of the project (including 
development, implementation, and maintenance costs) and comparing it with the expected financial 
benefits or returns. 
msßjeh" wdodhï" ,dNodhs;ajh iy wdfhdack u; m%;s,dN we;=¿j uQ,H YlH;dj úYaf,aIKh lrhs' fuu 
wOHhkhg msßjeh-m%;s,dN úYaf,aIKh" jHdmD;sfha iïmQ¾K msßjeh ^ixj¾Okh" l%shd;aul lsÍu iy 
kv;a;= úhoï we;=¿j& weia;fïka;= lsÍu iy wfmalaIs; uQ,H m%;s,dN fyda m%;s,dN iuÕ iei£u 
we;=<;a fõ' 
 

Legal Feasibility - ffk;sl YlH;dj 
Examines legal and regulatory requirements, permits, licenses, and potential legal risks. This study 
reviews legal constraints, including intellectual property rights, data protection laws, employment 
laws, industry regulations, and any other legal obligations that could affect the project. 
kS;suh iy kshduk wjYH;d" n,m;%" n,m;% iy úNj kS;suh wjodkï mÍlaId lrhs' fuu wOHhkh 
nqoaêuh foam< whs;sjdislï" o;a; wdrlaIK kS;s" /lshd kS;s" l¾udka; fr.=,dis" iy jHdmD;shg n,mE 
yels fjk;a ´kEu ffk;sl ne£ï we;=¿ kS;suh iSudjka iudf,dapkh lrhs' 
 

Operational Feasibility - fufyhqï YlH;dj 
Assesses the project's alignment with organizational goals, available resources, and potential impact 
on existing operations. It looks at how the project will affect daily operations, including changes to 
workflows, processes, and staff responsibilities. It also considers the project’s impact on customers, 
suppliers, and other stakeholders. 
wdh;ksl b,lal" mj;sk iïm;a iy mj;sk fufyhqï flfrys we;s úh yels n,mEu iuÕ jHdmD;sfha 
fm<.eiau ;lafiare lrhs' ld¾h m%jdy" l%shdj,s iy ld¾h uKav, j.lSï fjkia lsÍu we;=¿j jHdmD;sh 
ffoksl fufyhqï j,g n,mdk wdldrh foi n,hs' .kqfokqlrejka" iemhqïlrejka iy wfkl=;a 
md¾Yjlrejka flfrys jHdmD;sfha n,mEu o th i,ld n,hs' 
 

Schedule Feasibility - Wmf,aLk YlH;dj 
To evaluate whether the project can be completed within a specific timeframe. This study examines 
the project timeline, including milestones, deadlines, and the availability of resources needed to meet 
those deadlines. It assesses whether the project’s schedule is realistic and achievable. 
ksYaÑ; ld, rduqjla ;=< jHdmD;sh ksu l< yelso hkak we.hSug' fuu wOHhkh ikaêia:dk" kshñ; 
ld,iSudjka iy tu ld,iSudjka imqrd,Sug wjYH iïm;a ;sfío hkak we;=¿j jHdmD;s ld,rduqj mÍlaId 
lrhs' th jHdmD;sfha ld,igyk h:d¾:jd§ iy idlaId;a lr.; yelso hkak ;lafiare lrhs' 
 
But in this question, they are asking about the technical aspect that the development team should check 
when conducting the technical feasibility study of this project. 
kuq;a" fuu m%Yakfha§ Tjqka wikafka fuu jHdmD;sfha ;dlaIKsl YlH;d wOHhkh isÿ lsÍfï§ ixj¾Ok 
lKavdhu úiska mÍlaId l< hq;= ;dlaIKsl wxYh ms<sn|jhs' 
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• Is it technically able to carry out the project? 

jHdmD;sh lsÍug ;dlaIKsl jfYhka yelshdj mj;So@ 
 

• Can the system be developed using the existing technology? 
mdfi,a mj;sk ;dlaIKh Ndúf;hka moaO;sh ixj¾Okh l< yelso@ 
 

• Is it possible to collect more technical resources if needed? 
wjYH kï ;j;a ;dlaIKsl iïm;a tl;= lsÍug yelso@ 
 

• Is available technology the right choice to help complete the project in the allocated time and amount? 
Or else is there an alternate choice? 
jHdmD;sh i|yd  fjka lr we;s uqo, iy fjka lr we;s ld, mrdih ;=< lKavdhug jHdmD;sh 
iïmQ¾Kfhka ksu lsÍug Wmldr lsÍug mj;sk ;dlaIKh ksjerÈ  f;aÍuo@ kef;fyd;a fjk;a 
jvd fyd|u f;aÍula ;sfío hkak. 
 

• Does the school need specific technology? Or whatever the technology, is the school open to developing 
the system? 
mdi,g úfYaI jQ ksYaÑ; ;dlaIKhla wjYH fõo@ ke;fyd;a ;dlaIKh l=ula jqj;a moaO;sh 
ixj¾Okh lsÍug mdi, újD;o@ 
 

• Can open source software be used? 
újD; uQ,dY% uDÿldx. Ndú;d l< yelso@ 
 

• Do you have technical resources (software/hardware)? 
;dlaIKsl iïm;a ^uDÿldx.$oDVdx.& ;sfío@ 
 

• Are technical resources sufficient? 
;dlaIKsl iïm;a m%udKj;ao@ 
 

• Whether the technical team is capable of building a functional system? 
;dlaIKsl lKavdhug l%shdldÍ moaO;shla iE§ug yelshdj ;sfío hkak 
 

• Whether the system should be compatible with other existing systems in school? 
tu moaO;sh mdfi,a oekg mj;sk wfkl=;a moaO;s iuÕ wkql+, úh hq;=o hkak 

 
 

(d) The waterfall model is suggested for the above development. Why is a proper requirement analysis 

critical in this project to ensure its timely completion? 
by; ixj¾Okh i|yd Èhwe,s wdlD;sh (waterfall model) fhdað; h' fuu jHdmD;sh kshñ; Èkg ksu 
lsÍu i|yd" ksrjoH wjYH;d úYaf,aIKhla b;d jeo.;a jkafka wehs? 

The Waterfall model is a classic project management methodology where project phases are completed 

sequentially, with each phase depending on the deliverables of the previous one. This linear flow resembles 

a waterfall. 
Èhwe,s wdlD;sh hkq iïNdjH jHdmD;s l<ukdlrK l%ufõohla jk w;r tys§ jHdmD;s wÈhrhka 
wkql%ñlj iïmQ¾K lrkq ,efí" tla tla wÈhr fmr mej;s fnodyeÍï u; r|d mj;S' fuu f¾Çh 
.,dhdu Èh we,a,lg iudkhs' 
 

In the waterfall model, each stage must be completed before the next phase can begin.Accordingly, if the 

requirement analysis is not carried out properly at that time, it is possible to develop a system that will be 

rejected by the customers. Correcting that mistake is very expensive and will take time.  
Èhwe,s wdlD;sfha" B<Õ wÈhr wdrïN lsÍug fmr iEu wÈhrlau iïmQ¾K l< hq;=h'fï wkqj wjYH;d 
úYaf,aIKh tu wÈfh¾§ ksis f,i isÿ fkdlf<fyd;a mdßfNda.slhska úiska m%;slafIam lrkq ,nk 
moaO;shla ixj¾Okh lsÍug bv we;' tu jro ksjerÈ lsÍu b;d ñ, wêl jk w;r ld,ho .;jkq 
we;' 
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(e) Three students are to develop the reservation, update student details and manage students modules 

separately. The IT teacher had taught different types of software testing. What is meant by “integration 
testing” in this system? 
fjka lsÍfï fudähq,h" isiq úia;r hdj;ald,Sk lsÍfï fudähq,h iy isiqka l<ukdlrK fudähq,h 
isiqka ;sfofkl= úiska fjk fjku ixj¾Okh flf¾' IT .=re;=ñh úiska úúO  uDÿldx. mÍlaId lsÍï 
j¾. W.kajd we;' fuu moaO;sfha wkql,k mÍlaIdj (integration testing) hkafkka l=ula woyia fõ o? 
 
Software Testing - uDÿldx. mÍlaIdj 

Software testing is a critical process to ensure that a software application functions as expected, meets user 
requirements, and is free from defects. It involves executing a program with the intent of finding errors. 
uDÿldx. mÍlaIKh hkq uDÿldx. fhÿula wfmalaIs; mßÈ l%shd lsÍu" mßYS,l wjYH;d imqrd,Su iy 
fodaI j,ska f;dr nj iy;sl lsÍu i|yd ;SrKd;aul l%shdj,shls' fodaI fiùfï wruqKska jevigykla 
l%shd;aul lsÍu thg we;=<;a fõ' 
 
Types of Software Testing  
uDÿldx. mÍlaIK j¾. 
 

1. Based on the software development lifecycle  
uDÿldx. ixj¾Ok Ôjk pl%h u; mokïj 
 

• Unit Testing - tAll mÍlaId lsÍu 
Testing individual components or units of code. 
;ks ixrpl fyda fla; tAll mÍlaId lsÍu' 

 
• Integration Testing - tAldnoaO;d mÍlaIdj 

Testing how different components interact with each other. 
úúO ixrpl tlsfkld iuÕ wka;¾ l%shd lrk wdldrh mÍlaId lsÍu' 

 
• System Testing - moaO;s mÍlaIdj 

Testing the entire system as a complete product. 
iïmQ¾K ksIamdokhla f,i iuia; moaO;shu mÍlaId lsÍu' 

 
• Acceptance Testing - ms<s.ekSfï mÍlaIKh 

Verifying if the software meets the user's requirements. 
uDÿldx.h mßYS,l wjYH;d imqrd,kafka oehs mÍlaId lsÍu' 

 
2. Based on the testing technique  

mÍlaIK ;dlaIKh u; mokïj 
 

• Black-box Testing – ld, uxcqid mÍlaIdj 
Testing the software without knowing its internal structure. 
tys wNHka;r jHqyh fkdoek uDÿldx.h mÍlaId lsÍu' 

 
• White-box Testing – Yafõ; uxcqid mÍlaIdj 

Testing the software with knowledge of its internal structure. 
uDÿldx.h tys wNHka;r jHqyh ms<sn| oekqfuka mÍlaId lsÍu' 

 
After performing the unit test of the three modules, the modules were integrated into a single intergrated 
unit. Testing this intergrated units as a unified unit is carried out in the integration test. 
fudähq, ;=fkys tAll mÍlaIdj isÿ lsÍfuka miqj" fudähq, ;ks moaO;shlg tAldnoaO l< 
hq;=h' fuu ;ks moaO;sh tAldnoaO tAllhla f,i mÍlaId lsÍu wkql,k mÍlaIdj ;=,§ isÿ flf¾' 
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(f) The IT teacher suggests the team doing a direct deployment of this software. Give one reason as to why 

the teacher did not suggest a parallel deployment. 

IT .=re;=ñh fuu uDÿldx.h iDcq ia:dmkh (direct deployment) lsÍug lKavdhug fhdackd lrhs' weh 
iudka;r ia:dmkh (parallel deployment) fhdackd fkdlsÍug tla fya;=jla olajkak. 
 
First let’s discuss about the four types of system deployment methods.  
m%:ufhkau moaO;s ia:dmkh l%u y;r .ek idlÉPd lruq' 
  

• Parallel Deployment - iudka;r ia:dmkh 
Both the old and new systems run simultaneously for a period. Users can work with both 
systems until the new one is confirmed to be working correctly. It safe, as the old system remains 
available if issues arise with the new system. 
merKs iy kj moaO;s folu ld, mßÉfþohla i|yd tljr lS%hd;aul fõ' kj tl ksjerÈj 
l%shd lrk nj ;yjqre jk ;=re mßYS,lhskag moaO;s folu iuÕ jev l< yel' kj moaO;sh 
iuÕ .eg¿ we;s jqjfyd;a merKs l%uh mj;sk neúka th wdrlaIs;hs' 

 
• Phased Deployment - wÈhruh ia:dmkh 

The new system is implemented in stages or phases. Each phase may introduce a part of the new 
system or roll it out to a portion of users. Allows for gradual transition and easier troubleshooting. 
kj l%uh l%shd;aul jkafka wÈhr fyda wÈhr jYfhka h' iEu wÈhrl§u kj moaO;sfha fldgila 
y÷kajd §ug fyda mßYS,lhska fldgilg th fmr<Sug yelsh' l%ufhka ixl%uKh ùug iy fodaY 
ksrdlrKhg myiq ùug bv i,ihs' 

 

• Pilot Deployment - ia:dmkh 
The new system is first deployed to a small group of users (a pilot group) to evaluate its 
performance. Based on the results, the system is then deployed to the rest of the users. Allows 
testing and feedback before a full rollout, reducing risks. 
kj moaO;sh uq,skau tys ld¾h idOkh we.hSu i|yd l=vd mßYS,lhska lKavdhula ^kshuq 
lKavdhula& fj; fhdojkq ,efí' m%;sM, u; mokïj" moaO;sh miqj b;sß mßYS,lhska fj; 
fhdojkq ,efí' wjodku wvq lrñka"iïmQ¾K fmr<shlg fmr mÍlaIK iy m%;sfmdaIKhg bv fohs' 

 

• Direct Deployment - kshuq ia:dmkh 
The old system is completely replaced by the new system in one go. All users transition to the new 
system at the same time. Quick transition with no need to maintain both systems simultaneously. 
me/Ks l%uh iïmQ¾Kfhkau kj l%uhg tl mdrg wdfoaY fõ' ish¨u mßYS,lhska tlu wjia:dfõ§u 
kj moaO;shg ixlaruKh fõ' moaO;s folu tljr kv;a;= lsÍug wjYH fkdjk blauka ixl%dka;sh' 

 
In this question, the most suitable deployment method for the above software is direct deployment. 
Below are the reasons why parallel deployment being not suitable here. 
fuu m%Yakfha§" by; uDÿldx.h i|yd jvd;a iqÿiq fhojqï l%uh jkafka iDcq fhoùuhs' iudka;r 
ia:dmkh fuys fkd.e,fmk fya;= my; oelafõ' 

 

• More resources are needed. 
tA i|yd ;j;a iïm;a wjYH fõ' 
 

• Two systems take longer to maintain. 
moaO;s folla kv;a;= lsÍug jeä ld,hla .;fõ' 
 

• Maintaining two systems is more expensive. 
moaO;s folla kv;a;= lsÍu jvd ñ, wêlh' 
 

• Effort must be made to keep the two systems consistent. 
moaO;s fol wkql+,j (consistent) ;nd .ekSug mßY%uhla oeßh hq;=h' 
 

• It can cause confusion and frustration. 
th jHdl+,;ajh yd l,lsÍu we;s l< yelsh' 
 

• Since it is only for the use of the passel, any error is relatively easy to be resolved. Therefore, parallel 
installation is not necessary. 
th mdfi,a Ndú;h i|ydu muKla jk neúka" ´kEu fodaIhla idfmalaIj myiqfjka úi|d .; 
yel' tuksid iudka;r ia:dmkh wjYH ke;' 
 

• This is not a high-risk system that requires parallel installation. 
fuh iudka;r ia:dmkhla wjYH jk wê wjodkï moaO;shla fkdfõ' 
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(g) One member of the IT society wants a COTS (Commercial-Off-The-Shelf) software to be considered 

for this system instead of developing it. Give one reason as to why the team should reject it. 
fuu moaO;sh ixj¾Okh fkdlr" ta fjkqjg jdKsc fmr ksñ meflachl (COTS) Ndú;h i,ld ne,Sug 
IT ix.ufha tla idudðlfhla fhdackd lrhs' tu fhdackdj ixj¾Ok lKavdhu úiska ms<sfkd.ekSug tla 
fya;=jla ,shd olajkak. 

 

COTS stands for Commercial Off-The-Shelf software. These are pre-packaged software applications 
designed for a broad market rather than a specific customer. Think of them as ready-made products, similar 
to buying clothes off the rack instead of getting a custom-tailored suit. 
COTS hkq jdKsc fmrksñ uDÿldx.hhs' fïjd ksYaÑ; mdßfNda.slfhl=g jvd mq¿,a fj<|fmd<la i|yd 
ks¾udKh lr we;s mQ¾j weiqreï l< uDÿldx. fhÿï fõ' wNsreÑhg .e,fmk we÷ula ,nd .ekSu 
fjkqjg rdlalfhka we÷ï ñ,§ .ekSug iudk tAjd iQodkï l< ksIamdok f,i is;kak' 
 

COTS software offers a practical and cost-effective solution for many businesses. However, it's essential 
to carefully evaluate your specific needs before making a decision. 
COTS uDÿldx.h fndfyda jHdmdr i|yd m%dfhda.sl iy ,dNodhS úi÷ula ,nd fohs' flfia fj;;a" 
;SrKhla .ekSug fmr Tfí ksYaÑ; wjYH;d m%fõYfuka we.hSu w;ahjYah fõ' 
In this question, there are several reasons for rejecting the usage of COTS software to develop the 
project instead of creating own software. 
fuu m%Yakfha§" wNsreÑ uDÿldx. ks¾udKh lsÍu fjkqjg jHdmD;sh ixj¾Okh lsÍu i|yd COTS 
uDÿldx.h Ndú;d lsÍu m%;slafIam lsÍug fya;= lsysmhla ;sfí' 
 

• It may not be in line with school requirements. 
th mdi,a wjYH;dj,g fkd.ef,mkjd úh yelshs 
 

• Customization limits 
wNsreÑlrK iSud 
 

• Dependence on the seller 
úl=Kqïlre u; hemSu 
 

• Integration challenges 
tAldnoaO;d lsÍfï wNsfhda. 
 

• May incur higher costs 
jeä úhoula oeÍug isÿ úh yel 
 

• Requires significant training 
ie,lsh hq;= mqyqKqjla wjYHfõ 
 

• Students miss a learning opportunity 
isiqkag bf.kSfï wjia:djla wysñfõ 
 

• May not have Sinhala, Tamil language support 
isxy," fou< NdId iydh fkd;sìh yelsh 
 

• There may be licensing expenses 
n,m;%odhl úhoï ;sìh yel 
 

• May become more expensive over time 
ld,h;a iuÕ jvd ñ, wêl úh yel 
 

• Modifications can be difficult 
fjkia lsÍï wiSre úh yel 
 

• The school may not have control 
mdi,g md,khla fkdue;s úh yel 
 

• Seller will not receive support after some time has passed 
hï ld,hla .;jQ miq úl=Kqïlre iydh fkd,efnkq we; 
 

• Upgrades may cost extra 
W;afY%aKs lsÍu (upgrade) i|yd wu;r uqo,la jeh úh yelsh 
 

• It may not have the required specific elements for the school 
tys mdi,g wjYH ksYaÑ; wx. fkd;sìh yelsh 
 

• May not be compatible with school work processes 
mdi,a jev l%shdj,Skag fkd.e,msh yelsh 
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5. (a) A circuit with three inputs (A, B, C) and one output (Z) is to be designed. The output should be equal to  

1 when the binary value combination of the three inputs is either 1, 3 or 6. The output should be 0 for  

other cases. 

A, B iy C kï jQ wdodk ;=klska yd Z kï jQ tla m%;sodkhlska iukaú; mßm:hla ks¾udKh l<  
hq;=j we;' wdodk ;=fka oaúuh w.hkaf.a ixfhdackh 1 fyda 3 fyda 6 fyda jk úg" m%;sodkh 1 úh  
hq;= h' wfkl=;a wjia:d i|yd m%;sodkh 0 úh hq;= h' 
 

(i) Draw the complete truth table for the above circuit. 
by; mßm:h i|yd iïmQ¾K i;H;d j.=j w¢kak' 

 

The output should be equal to 1 when the binary value combination of the three inputs is either 1, 3 or 

6. The output should be 0 for other cases. 

wdodk ;=fka oaúuh w.h ixfhdackh 1, 3 fyda 6 jk úg m%;sodkh 1 g iudk úh hq;=h' wfkl=;a 
wjia:d i|yd m%;sodkh 0 úh hq;=h' 
 

ICN 𝐀 𝐁 𝐂 Combination Decimal Value 𝐙 

1 0 0 0 000 0 0 

2 0 0 1 001 1 1 

3 0 1 0 010 2 0 

4 0 1 1 011 3 1 

5 1 0 0 100 4 0 

6 1 0 1 101 5 0 

7 1 1 0 110 6 1 

8 1 1 1 111 7 0 

 

So, the truth table is as follows; 
tneúka" i;H;d j.=j my; mßÈ fõ' 
 

ICN 𝐀 𝐁 𝐂 𝐙 

1 0 0 0 0 

2 0 0 1 1 

3 0 1 0 0 

4 0 1 1 1 

5 1 0 0 0 

6 1 0 1 0 

7 1 1 0 1 

8 1 1 1 0 
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(ii) Complete the Karnaugh map relevant to the above circuit according to the following format. 

by; mßm:hg wod< ldfkda is;shu my; wdlD;sh mßÈ iïmQ¾K lrkak. 
 

First, let’s map ICNs. 
m<uqj" wms ICN is;shï.; lruq' 
 

 
 
Now, let’s complete the K-map with 1/0 value for the relevant ICNs. 
oeka" wms wod< ICN i|yd 1/0 w.hka u.ska ldfkda is;shu iïmQ¾K lruq' 
 

 
 

(iii) Using the Karnaugh map, derive the most simplified product-of-sums (POS) expression for 
the output Z. Show the loops clearly on the Karnaugh map. 
Z m%;sodkh i|yd tl;+kaf.a .=Ks; (product-of-sums) jvd;a ir,;u m%ldYh ldfkda is;shu 
Ndú;fhka jHq;amkak lrkak' Æm (loops) meyeÈ,s f,i ldfkda is;shfï fmkajkak. 

 
To derive the most simplified product-of-sums (POS) expression using a K-map: 
ldfkda is;shu Ndú;fhka jvd;a ir, lrk ,o tl;=fjys ^POS& m%ldYkh jHq;amkak lsÍug( 

 

• Identify and group the 0s ^0 y÷kdf.k lKavdhï lrkak& 
In a K-map, focus on grouping the cells that contain 0s. Each group of zeros will correspond to a 
sum term in the POS expression. 
ldfkda is;shul" 0 wvx.= ffi, ldKav.; lsÍu flfrys wjOdkh fhduq lrkak' iEu ìxÿ 
iuQyhlau POS m%ldYkfha tl;=jlg wkqrEm fõ'  
 

• Form the sum terms ^tl;= lsÍfï mo idokak& 
For each group of zeros (0s), form a sum term within that group. 
tla tla 0 iuQyhla i|yd" tu lKavdhu ;=< tl;= lsÍfï mohla idokak' 
 

• Combine the sum terms ^tl;= lsÍfï mo tAldnoaO lrkak& 
Combine all the sum terms by multiplying them to get the final POS expression. 
wjidk POS m%ldYkh ,nd .ekSu i|yd .=K lsÍfuka ish¨u tl;= lsÍfï mo tAldnoaO lrkak' 
 

 
 
 
 
 
 
 
 
 
 

 
 

.ZPOS = (A + C)(A̅ + C̅)(B + C)  
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ZPOS = (A + C)(A̅ + C̅)(A̅ + B)  

 



 

 

 
(iv) Draw a logic circuit for the simplified expression derived in (iii) by only using NOR gates assuming  

that the complemented inputs A̅, B̅ and C̅ are also available. 

by; (iii) ys ,nd.;a ir,;u m%ldYh i|yd NOR oajdr muKla Ndú; flfrk ;d¾lsl mßm:hla 
we| olajkak' A̅, B̅ iy C̅ (wkqmQrl wdodk) fl,skau ,nd.; yels nj Wml,amkh lrkak. 

 

  
 
 

 
 

 

For Alternative answer 
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(b) Using Boolean Algebra show that A̅C + A̅B + AB̅C + BC is equivalent to C + A̅B. 

nQ,Sh ùc .Ks;h Ndú;fhka A̅C + A̅B + AB̅C + BC nQ,Sh m%ldYh C + A̅B g iudk jk nj fmkajkak' 
 

Method #1 
 

= A̅C + A̅B + AB̅C + BC  

= A̅C + AB̅C + BC + A̅B  Commutative Law ^kHdfoaY kHdh& 
= (A̅ + AB̅ + B)C + A̅B   Distributive Law ^ú>gk kHdh& 
= (A̅ + B̅ + B)C + A̅B   Redundancy Law ^iu;srsla; kHdh& 
= (A̅ + 1)C + A̅B   Inverse Law ^m%;sf,dau kHdh& 
= (1)C + A̅B    Identity Law ^i¾jiduH kHdh& 
= C + A̅B    Identity Law ^i¾jiduH kHdh& 
 

Method #2 
 

= A̅C + A̅B + AB̅C + BC  

= A̅C + A̅B + (AB̅ + B)C  Distributive Law ^ú>gk kHdh& 
= A̅C + A̅B + (A + B)C   Redundancy Law ^iu;srsla; kHdh& 
= A̅C + A̅B + AC + BC   Distributive Law ^ú>gk kHdh& 
= A̅C + AC + A̅B + BC   Commutative Law ^kHdfoaY kHdh& 
= (A̅ + A)C + A̅B + BC   Distributive Law ^ú>gk kHdh& 
= (1)C + A̅B + BC   Inverse Law ^m%;sf,dau kHdh& 
= C + A̅B + BC    Identity Law ^i¾jiduH kHdh& 
= C + BC + A̅B    Commutative Law ^kHdfoaY kHdh& 
= C(1 + B) + A̅B   Distributive Law ^ú>gk kHdh& 
= C(1) + A̅B    Identity Law ^i¾jiduH kHdh& 
= C + A̅B    Identity Law ^i¾jiduH kHdh& 
 

(c) Consider the flip flop circuit shown on the right. 
ol=Kqmi oelafjk ms<sfmd< (Flip-Flop) mßm:h i,lkak. 
 

First, let’s look at the truth table of the following SR latch implemented using NOR gates. 

m<uqj" NOR oajdr Ndú;fhka l%shd;aul lrk ,o my; oelafjk SR latch tflys i;H;d j.=j n,uq' 
 

𝐒 𝐑 𝐐 𝐐̅ Comment 

0 0 - - No Change 

0 1 0 1 Reset 

1 0 1 0 Set 

1 1 0 0 Invalid 

 
(i) Assume that the S input is 1 and the R input is 0. What will be the output at Q? 

S wdodkh 1 iy R wdodkh 0 hehs Wml,amkh lrkak' Q m%;sodkh l=ula fõ o? 
 

Q = 1 

 
(ii) What will be the output at Q if the S input is now made 0? 

S wdodkh oeka 0 l< úg" Q m%;sodkh l=ula fõ o? 
 

Q = 1 (No Change) 

 
(iii) What will be the output at Q when the R input is now made 1? 

R wdodkh oeka 1 l< úg" Q m%;sodkh l=ula fõ o? 
 

Q = 0 
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6. (a) Draw a sketch to show how a file server (FS), a printer (P), a switch (S) and two computers (C1 and C2)  

should be connected in a star topology. 

;drld ia:,lhlg (star topology) wkqj f.dkq fiajdodhlhla (file server) [FS], uqølhla [P],iaúphla  
[S] iy mß.Kl folla [C1 iy C2] iïnkaO l< hq;= wdldrh oelaùug o< igykla w¢kak' 
 

      Option 01 

 
 

• And here the printer can be connected even to the C1 computer. 
tfukau fuys§ C1  mß.Klhg jqjo uqøK hka;%h iïnkaO l, yel' 
 

(b) A port number is also used along with an IP address in a network communication. Why? 
cd, ikaksfõokhl§" IP fhduqjg wu;rj flfjks wxlhla o (port number) Ndú; fõ' ta wehs? 
 
It identifies the process involved in the relationship. 
th iïnkaO;djhg wod< jk l%shdj,sh yÿkd .kS' 

 
Explanation - meyeÈ,s lsÍu 

 

• IP Address: Think of it as the street address of a house. It tells the network where to send the data. 
IP ,smskh( th ksjil ùÈ ,smskh f,i is;kak' o;a; heúh hq;= ia:dkh th cd,hg lshkq ,efí' 
 

• Port Number: Think of it as the room number inside the house. It tells the network which specific 
service or application inside the device should receive the data. 
flfjks wxlh( th ksji ;=< we;s ldur wxlh f,i is;kak' Wmdx.h ;=< we;s úfYaIs; fiajdj 
fyda fhÿu o;a; ,nd .; hq;= cd,hg th lshhs' 
 

When combined, the IP address and port number make sure data gets to the right device and the correct 
application or service on that device. 
tAldnoaO l< úg" IP ,smskh iy flfjks wxlh o;a; ksjerÈ Wmdx.hg iy tu Wmdx.fha ksjerÈ 
fhÿug fyda fiajdjg ,efnk njg j. n,d .kS' 

 
(c) Consider a subnet with the network address 192.168.56.128/26. 

192.168.56.128/26 cd, fhduqj iys; Wmcd,hla i,lkak. 
 
(i) Write an example IP address that can be assigned to a host attached to this subnet (in dotted decimal  

notation). 

fuu Wmcd,hg iïnkaO i;aldrlhg (host) mejßh yels IP fhduqjla i|yd WodyrKhla ;s;a 
oYul wxlkhlska (dotted decimal notation) ,shd olajkak. 
 

An example IP address is: 192.168.56.138 

WodyrK IP  ,smskhla( 192.168.56.138 

 

Any answer between 192.168.56.129 and 192.168.56.190 (both inclusive) is acceptable. 

192.168.56.129  iy 192.168.56.190  (folu we;=¿j) w;r mj;sk ´kEu ms<s;=rlao ms<s.; yelsh' 
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(ii) Write the first and the last usable host addresses in this network (in dotted decimal notation). 

fuu cd,fha Ndú; l< yels m<uq iy wjidk i;aldrl IP fhduq ;s;a oYul wxlkhlska ,shkak. 
  

192.168.56.128/26 
 

 
 

192.168.56.10 000000 = 192.168.56.128 (Net. ID) 
192.168.56.129 – First Usable IP Address  
192.168.56.10 111111 = 192.168.56.191 (Broadcast ID) 
192.168.56.190 – Last Usable IP Address 
 

Therefore, the first address is (tuksid m<uq ,smskh)   – 192.168.56.129 
 

Therefore, the last address is (tuksid wjidk ,smskh) – 192.168.56.190 
 

(iii) How many host addresses are available for use in this subnet 
fuu Wmcd,fha i;aldrl i|yd Ndú; lsÍug we;s IP fhduq .Kk fldmuK o? 
 

64 – (NetworkID + BroadcastID) = 64 - 2 = 62 
 

(d) Suppose an Internet Service Provider owns the 192.168.56.32/26 IP address block. Assume that the 
provider wants to create four subnets namely, Subnet A, Subnet B, Subnet C and Subnet D from this 
address block with each subnet having the same number of IP addresses. 
wka;¾cd, fiajd iemhqïlrejl= i;=j 192.168.56.32/26 fhduq ldKavh we;ehs is;kak' fuu fhduq 
ldKavfhka" subnet A, subnet B, subnet C iy subnet D f,iska Wmcd, y;rla iEu Wmcd,hlgu   
iudk IP fhduq .Kkla ,efnk f,iska iE§ug iemhqïlreg wjYH fõ hehs Wml,amkh lrkak' 
 
(i) Write the subnet mask of the above given IP address block in dotted decimal notation. 

§ we;s IP fhduq ldKavfha Wmcd, wdjrKh (subnet mask) ;s;a oYuh wxlkhlska ,shd olajkak. 
 

Subnet mask - Wmcd, wdjrKh ( Net ID – 1 , Host ID – 0 ) 
11111111.1111111.11111111.11000000 = 255.255.255.192  

 
(ii) Write the number of host bits needed to create the required number of subnets. 

kshñ; Wmcd, .Kk ks¾udKh lsÍug wejeis i;aldrl ìgq (host bits) .Kk fldmuK o? 
 

4 subnets(Wmcd,d 4la) = 2n  
n = 2 (number of host bits - i;aldrl ìgq .Kk) 

 
(iii) Once subnetting is done, fill in the following table. 

Wmcd,kfhka wk;=rej my; olajd we;s j.=j iïmQ¾K lrkak. 
 

Alternative 1 

Subnet 
Network 

Address 

First Usable IP 

Address 

Last Usable IP 

Address 

Broadcast 

Address 

A 192.168.56.0 192.168.56.1 192.168.56.14 192.168.56.15 

B 192.168.56.16 192.168.56.17 192.168.56.30 192.168.56.31 

C 192.168.56.32 192.168.56.33 192.168.56.46 192.168.56.47 

D 192.168.56.48 192.168.56.49 192.168.56.62 192.168.56.63 

 

Alternative 2 

Subnet 
Network 

Address 

First Usable IP 

Address 

Last Usable IP 

Address 

Broadcast 

Address 

A 192.168.56.32 192.168.56.33 192.168.56.38 192.168.56.39 

B 192.168.56.40 192.168.56.41 192.168.56.46 192.168.56.47 

C 192.168.56.48 192.168.56.49 192.168.56.54 192.168.56.55 

D 192.168.56.56 192.168.56.57 192.168.56.62 192.168.56.63 
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(i) Write two functions of a proxy server in a computer network. 
ksfhdað; fiajdodhlhl (proxy server) m%Odk ld¾hka folla ,shd olajkak. 

 
A Proxy Server is an intermediary server that sits between a client (such as a web browser) and another 
server (like a web server). It acts as a gateway, facilitating requests from the client and forwarding them 
to the appropriate server, and then returning the response from the server back to the client. Proxy 
servers are used for a variety of purposes, including privacy, security, caching, and controlling access 
to resources. 
Proxy Server hkq fiajd,dNsfhl= ^fjí n%jqirhla jeks& iy ;j;a fiajdodhlhla ^fjí fiajdodhlhla 
jeks& w;r mj;sk w;rueÈ fiajdodhlhls' th oajdrhla f,i l%shd lrhs" fiajd,dNshdf.ka b,a,Sï 
myiq lr tAjd iqÿiq fiajdodhlh fj; fhduq lrhs" miqj fiajdodhlfhka ,efnk m%;spdrh 
fiajdodhlhd fj; wdmiq ,nd fohs' proxy fiajdodhlhka mqoa.,sl;ajh" wdrlaIdj" yeô,s.; lsÍu 
iy iïm;a fj; m%fõYh md,kh lsÍu we;=¿ úúO wruqKq i|yd Ndú;d fõ' 
 

• Acting as an intermediary between the user's computer and the Internet / Providing access to the 
uncensored Internet / Allowing client computers to make indirect network connections that are not 
direct to other network services / Helping users browse websites anonymously / Providing a high 
level of privacy / Users' real IP addresses hiding 
mßYS,lhdf.a mß.Klh yd wka;¾cd,h w;r w;rueÈfhl= f,i lghq;= lsÍu $ jdrKh 
fkdl< wka;¾cd,hg m%fõYh ,nd§u $ fiajd,dNS mß.Klj,g fjk;a cd, fiajd fj; Rcq 
fkdjk jl% cd, iïnkaO;d we;s lr .ekSug bv ,nd §u $ mßYS,lhskag ks¾kdñlj fjí 
wvú msßlaiSug Wmldr lsÍu $ by< uÜgfï fm!oa.,sl;jhla ,nd§u $ mßYS,lhskaf.a iEnE 
IP ,smsk ie.ùu  

 

• Storing recently requested web items/pages for future request 
wkd.; b,a,Su ioyd uE;l§ b,aÆ fjí whs;u $ msgq .nvd lsÍu  

 

• Caching reduces the time it takes to access web pages 
yeô,s.; lsÍu ksid fjí msgq fj; msúiSug .;jk ld,h wvq lsÍu 

 

• Securing the network by spying on outside / preventing attackers from entering a private network 
cd,h msg;ska i.jd tu cd,h iqrlaIs; lsÍu $ m%ydrlhka mqoa.,sl cd,lhlg we;=¿ ùu je,elaùu  

 

• Web Request Forwarding 
fjí b,a,Sï fhduq lsÍu 

 

• Content filtering 
wka;¾.; fmÍu 

 

• Acting as a firewall 
.sks mjqrla f,i l%shd lsÍu 

 

• Save network bandwidth / Improve network performance / Share network connections. 
cd, l,dm m<, iq/lSu $ cd, ld¾h idOkh jeä ÈhqKq lSÍu $ cd, iïnkaO;d fnod.ekSu 

 

• Helping users control their Internet usage 
mßYS,lhskaf.a wka;¾cd, Ndú;h md,kh lsÍug Wojq lsÍu 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(e) 
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(ii) Write two properties of MAC addresses assigned to devices connected to a network. 

mß.Kl cd,hlg iïnkaO Wmdx.j,g mejfrk MAC fhduqj, .;s ,laIK folla ,shd olajkak. 
 

A MAC Address (Media Access Control Address) is a unique identifier assigned to a network interface 
controller (NIC) for communications at the data link layer of a network segment. It is used in various 
networking technologies, including Ethernet, Wi-Fi, and Bluetooth, to identify devices on a local 
network. 
MAC ,smskh ^udOH m%fõY md,k ,smskh& hkq cd, fldgil o;a; iïnkaOl ia:rfha ikaksfõokh 
i|yd cd, w;=reuqyqK;a md,lhlg ^NIC& mjrd we;s wkkH y÷kd.ekSuls' th ia:dksh cd,hl 
Wmdx. y÷kd .ekSu i|yd B;¾fkÜ" Wi-Fi iy íÆgQ;a we;=¿ úúO cd,lrK ;dlaIKhkays Ndú;d 
fõ' 
 

• Their length is 48 bits. / They are divided into 6 parts separated by (colon). / is a six-byte 
hexadecimal address. / is a 48-bit address that contains six groups of two hexadecimal digits 
separated by ":". 
tAjdfha È. ìgq 48ls' $ tAjd : (colon)  u.ska fjka lrk ,o fldgia 6lg fnod we;' $ th nhsg 
yhl Iâ oYu ,smskhls' $ th ^48-bit& ,smskhla jk w;r th  ":"  u.ska fjka lrk ,o Iâ 
oYuh b,lalï foll ldKav yhla wvx.= fõ'  

 
• They are physical addresses. / They are encoded on the device itself. / They are attached to the 

networking interface (host). 
tAjd fN!;sl ,smsk fõ' $ tAjd Wmdx.fhau fla;.; lr we;' $ tAjd cd,lrK w;=reuqyqK;g 
^Odrlhg& wuqKd we;'  

 
• They are assigned by the manufacturer. 

tAjd ksIamdolhd úiska mjrkq ,efí' 
 
• They are permanent. / cannot change them. 

tAjd iaÒr fõ' $ tAjd fjkia l, fkdyel' 
 
• They are unique addresses assigned to the host's interfaces. / MAC address sharing is not allowed. 

tAjd i;aldrlfha w;=reuqyqK;a ioyd mjrd we;s wkkH ,smsk fõ' $ MAC ,smskh fnod .ekSug 
wjir ke;' 

 

• MAC address is in the data link layer. 
MAC ,smskh o;a; iïnkaOl ia:rfha l%shd;aul fõ' 

 
• The MAC address cannot be easily found by a third party. 

MAC ,smskh f;jk md¾Yajhlg myiqfjka fidhd.; fkdyel' 
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7. (a) Assume that you are given an Arduino UNO board (Figure 7.1) along with the following items: 

Tng wdähqfkda UNO mqjrejla (rEmh 7.1) my; whs;u o iu.ska ,eî we;ehs i,lkak' 
 

• Passive Infrared Sensor (PIR) for motion detection (Figure 7.2) 
   p,kh yÿkd.ekSu i|yd ú¢k wfOdarla; ixfõolhla (Passive Infrared Sensor [PIR]) (rEmh 7.2) 

 

• Sensor for ambient light detection 
   ia:dkSh wdf,dalh (ambient light) y÷kd.ekSu i|yd ixfõolhla 

 

• LEDs, Resistors, and a Power supply 
   wdf,dal úfudapk vfhdav (LED), m%;sfrdaOl (resistors) iy úÿ,sn, iemhqula (power supply) 

 
 
 
 
 
 
 
 
 
 

   Figure 7.1      Figure 7.2 
 

(i) Identify the parts marked as A, B, C, and D in Figure 7.1 and briefly explain each of their functionalities. 
rEmh 7.1 ys A, B, C iy D f,i ,l=Kq lr we;s fldgia y÷kdf.k ta tlsfkflys ld¾hNdrh 
ieflúka myokak. 

 

Let's describe A, B, C and D shown on the Arduino UNO board as follows. 
by; wdvqhsfkda UNO mqjrefõ oelafjk A, B, C iyd D my; mßÈ úia;r lruq' 

 

• A – USB Port \ USB flfjks 
The USB port on an UNO board connects it to a computer, supplying power and transferring data. 
It allows for programming via Arduino software and facilitates communication between the 
microcontroller and the computer, enabling code uploads and output monitoring. 
UNO mqjrejl we;s USB flfjksh th mß.Klhlg iïnkaO lrhs" n,h iemhSu iy o;a; 
udre lsÍu isÿ lrhs' th Arduino uDÿldx.h yryd l%uf,aLkh lsÍug bv i,ik w;r laIqø 
md,lh iy mß.Klh w;r ikaksfõokh myiq lrhs" fla; Wvq.; lsÍï iy m%;sodk wëlaIKh 
il%Sh lrhs' 
 

• B – Analog input terminal \ m%;siu wdodk ;=vq 
The analog input terminal reads varying voltages from sensors that output analog signals. These 
inputs convert analog signals into digital values for processing by the microcontroller, which is 
essential for measuring physical quantities like temperature and light. 
m%;siu wdodk ;=vq m%;siu ix{d m%;sodkh lrk ixfõol j,ska fjkia jk fjda,aàh;d lshjhs' 
fuu wdodk u.ska WIaK;ajh iy wdf,dalh jeks fN!;sl m%udK uekSu i|yd w;HjYH jk 
laIqø md,lh uÕska ieliSu i|yd m%;siu ix{d wxls; w.hka njg mßj¾;kh lrhs' 

 

• C – Micro controller \ laIqø md,lh 
The microcontroller acts as the central processing unit of the UNO board. It executes uploaded 
code, manages operations, processes inputs from analog and digital terminals, and generates 
outputs based on the program logic, coordinating all board activities. 
laIqø md,lh UNO mqjrefõ uOH ieliqï tAllh f,i l%shd lrhs' th Wvq.; lrk ,o fla;h 
l%shd;aul lrhs" fufyhqï l<ukdlrKh lrhs" m%;siu iy wxls; m¾hka; j,ska ,efnk wdodk 
ilihs" iy ish¨u mqjre l%shdldrlï iïnkaëlrKh lrñka jevigyka ;¾lkh u; mokïj 
m%;sodkhka ckkh lrhs' 

 

• D – Digital input/output terminal \ wxls; ^ixLHdxl& wdodk$m%;sodk ;=vq 
Digital input/output terminals interface with digital devices. Configurable as inputs or outputs, they 
interact with components like LEDs and switches, detecting or sending digital signals to create 
interactive electronic projects. 
wxls; Wmdx. iuÕ wxls; wdodk$m%;sodk m¾hka; w;=reuqyqK;a lrjhs' wdodk fyda m%;sodk 
f,i úkHdi l< yels" tAjd LED iy iaúp jeks ixrpl iuÕ wka;¾l%shd lrhs" wka;¾l%shdldÍ 
bf,lafg%dksl jHdmD;s ks¾udKh lsÍu i|yd wxls; ix{d y÷kd.ekSu fyda heùu isÿ lrhs' 

A 

B 

C 

D 
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(ii) Assume that you want to build a loT setup that switches an LED light on when motion is detected. It  

is further required to switch on this LED only during night time. Draw schematic diagram connecting 

the Arduino board and the items given above as necessary in order to build this setup. 

p,khla y÷kd.;a úg wdf,dal úfudapk vfhdavhla (LED) o,ajk (switch on) id¾j øjH wka;¾cd, 
(IoT) wegjqula iE§ug Tng wjYH hehs is;kak' ;jo fuu LED h oe,aúh hq;af;a rd;%s ld,fha§ 
muKs' fuu wegjqu f.dvke.Sug Tn wdähqfkda mqjrej iu. by; fok ,o whs;u ksis mßos 
iïnkaO lrk whqre oelaùug o< rEmigykla w¢kak. 

 

 
 
 

(b) An e-commerce warehouse automation system includes a set of agent-based robots which move ordered 
goods to their respective dispatch areas to start relevant shipments. The Figure 7.3 shows the latter part of 
this system. A Quality Control (QC) Officer inspects the goods of each order as it passes on a conveyor 
belt and confirms to a software system (Delivery Handler Agent) that the order has passed QC. The 
Delivery Handler Agent directs the package to a mobile robot at the loading area. The robot agent reads 
the package barcode to determine the appropriate dispatch area. It then navigates the robot to the relevant 
dispatch area, scanning the path and avoiding obstacles while on the move. The Dispatch Handler Agent, 
another software, validates each package at the dispatch areas and informs the Dispatch Officer to confirm 
its decision. The Dispatch Officer can override Dispatch Handler decisions if needed and directs the 
confirmed packages to the postal division. 
b-jdKscHh nvq .nvdjl iajhx hka;%k (automation) moaO;shl" keõ.; lsÍï wdrïN lsßu i|yd 
wekjqï l< NdKav tajdg wod< msg;alrk ia:dkj,g f.k hk frdfnda ldrl (agents) iuQyhla   
we;=<;a h' moaO;sfha wjidk fldgi rEmh 7.3 ys oelafõ' ;;aj md,k (quality control) ks,Odßhd 
iEu weKjqulu NdKav jdyl máhl (conveyor belt) hk úg mÍlaId lr" weKjqu ;;aj md,kfhka 
iu;a jQ njg uDÿldx. moaO;shlg (fn§ï yiqrejk ldrlhg [Delivery Handler Agent]) ;yjqre lrhs' 
fn§ï yiqrejk ldrlh nvq megùï m%foaYfha§ cx.u frdfndajlg meflach fhduqlrhs' frdfnda ldrlh 
meflacfha ;Sre fla;h (barcode) lshjd wod< msg;alrk ia:dkh fidhd.kshs' th túg uÕ msßlaiñka" 
wjysr u.yßñka wod<" msg;alrk ia:dkhg frdfndaj fhduq lrjhs' ;j;a uDÿldx.hla jk msg;aùï 
yiqrejk ldrlh (Dispatch Handler Agent) msg;alrk ia:dkj,§ iEu meflachlu j,x.=Ndjh 
msßlaid" msg;alrk ks,Odßhdg ;udf.a ;SrKh ;yjqre lrk f,i okajhs' msg;alrkq ks,Odßhdg wjYH 
kï msg;aùï yiqrejk ldrlf.a ;SrK fkdie,lsh yel' msg;alrk ks,Odßhd" ;yjqre l< meflac 
;eme,a wxYhg fhduqlrhs' 
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             Figure 7.3 

 
(i) Software Agents demonstrate certain characteristics which make their behaviour unique. Briefly  

explain the following two characteristics of a software agent: 
uDÿldx. ldrl ;u yeisÍï wkkH lrkakd jQ .;s,laIK m%o¾Ykh lr;s' uDÿldx. ldrlhl 
my; .;s,laIK fol ieflúka myokak. 
 

(a) autonomous iajdëk 
(b) cooperative iyfhda.S 
 

The explanation of the two characteristics of a software agent mentioned above is as follows. 
by; i|yka l< uDÿldx. ldrlfhl=f.a ,laIK foflays meyeÈ,s lsÍu my; mßÈ fõ' 
 
(a) Autonomous - iajdëk 

Software agents are described as autonomous because they can operate independently without 
human intervention. They make decisions and take actions based on predefined rules and 
algorithms. This independence allows agents to adapt to changing conditions and respond to 
new information in real time, enhancing system efficiency and flexibility. 
uDÿldx. ldrlhka iajhxl%Sh f,i úia;r lr we;af;a Tjqkag ñksia ueÈy;aùulska f;drj 
iajdëkj l%shd l< yels neúks' Tjqka mQ¾j ksYaÑ; kS;s iy we,af.dß;u u; mokïj ;SrK 
.eksu iy l%shd lsrsu isÿ lrhs' fuu iajdëk;ajh uÕska ldrlhkag fjkiajk ;;ajhkag 
wkqj¾;kh ùug iy ;;H ld,Skj kj f;dr;=re j,g m%;spdr oelaùug" moaO;s ld¾hlaIu;dj 
iy kuHYS,S nj jeä lsÍug bv i,ihs' 
 

(b) Cooperative - iyfhda.S  
Software agents are considered cooperative because they can work together with other agents 
to achieve common goals. Information and tasks are shared among agents to optimize 
processes and outcomes. This cooperation is facilitated through communication protocols and 
mutual goals, enabling agents to coordinate their actions effectively within a system 
fmdÿ wruqKq idlaId;a lr .ekSu i|yd fjk;a ksfhdað;hka iuÕ tlg jev l< yels neúka 
uDÿldx. ksfhdað;hka iyfhda.S f,i i,lkq ,efí' l%shdj,s iy m%;sM, m%Yia; lsÍu i|yd 
ksfhdað;hka w;r f;dr;=re iy ld¾hhka fnod .kq ,efí' fuu iyfhda.S;djh ikaksfõok 
kshudj,s iy wfkHdakH wruqKq yryd myiqlï imhkq ,nk w;r" ksfhdað;hskag moaO;shla 
;=< Tjqkaf.a l%shdjka M,odhS f,i iïnkaëlrKh lsÍug yels fõ' 

 
(ii) Name a self-autonomous agent and a user agent in the given example. 

by; WodyrKfha iajhx iajdëk (self-autonomous) ldrlhla iy mßYS,l ldrlhla (user-agent) 
kï lrkak. 

 

• Self-autonomous - iajhx iajdëk ldrlhlaa  

A multitasking robot (nyqld¾h frdfndajrfhla) 
 

• User-agent - mßYS,l ldrlhla  
The delivery handling agent or the departure handling agent  (fnosï yeisrùfï ldrlhla fyda 
msg;aúï yeisrùfï ldrlhla) 
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(iii) If the set of multi-agent robots behave satisfying only the autonomous characteristic but fails to  

cooperate, write down one of the most likely observations that will be seen during their operation. 
nyqldrl frdfnda iuQyh iajdëk .;s,laIK muKla wkqj yeisÍ"iyfhda.S;ajfhka lghq;= fkdlrkafka 
kï" Tjqkaf.a l%shdldß;ajh w;r;=r nyq,j oelsh yels ksÍlaIKh ,shkak. 
 

If the set of multi-agent robots behave satisfying only the autonomous characteristics but fails to 
cooperate, write down one of the most likely observations that will be seen during their operation. 
nyqldrl frdfnda iuQyh iajdëk .;s,laIK muKla wkqj yeisÍ" iyfhda.S;ajfhka lghq;= 
fkdlrkafka kï" Tjqkaf.a l%shdldß;ajh w;r;=r nyq,j oelsh yels ksÍlaIKh ,shkak. 
 

If the robots are autonomous but lack cooperation, competitive behavior is likely to be exhibited, 
leading to congestion in the loading area. Robots would be perceived as obstacles by each other, 
causing collisions and delays. 
frdfndajre iajhxl%Sh kuq;a iyfhda.S;djhla fkdue;s kï" ;rÕldÍ yeisÍï m%o¾Ykh ùug bv 
we;s w;r" th megùfï m%foaYfha ;onohg fya;= fõ' frdfndajre tlsfkld .eàï iy m%udohka 
we;s lrk ndOl f,i i,lkq we;' 
 

(iv) If this system is redesigned by replacing the multi-agent behavior with centralized control and a  
broker agent for communication, identify one main change that will be seen with respect to each of the 

following: 

fuu moaO;sh nyqldrl yeisÍu fjkqjg uOH.; (centralized) md,khla iy ikaksfõokh i|yd 
w;rueÈ ldrlhla (broker agent) Ndú; lrñka kej; m%;sks¾udKh l<fyd;a my; oE iïnka-
Ofhka oelsh yels tla uQ,sl fjkialula ne.ska ,shkak. 
 
(a) Control of the robot mobility 

frdfndajrekaf.a .uka md,kh 
 

With centralized control and a broker agent, robot mobility for moving packages would be 

more efficient. The central controller would coordinate movements, optimize routes, and 
reduce collisions and congestion. 
uOH.; md,khla iy ;e/õldr ldrlfhl= iuÕ" meflac p,kh lsÍu i|yd frdfnda ixp,kh 
jvd;a ld¾hlaIu jkq we;' uOHu md,lh p,khka iïnkaëlrKh lrhs" ud¾. m%Yia; lrhs" 
iy .egqï iy ;onoh wvq lrhs' 

 

(b) Decision making process(relevant to moving packages from loading area to dispatch areas) 

;SrK .ekSfï l%shdj,sh(meflac megùfï m%foaYfha isg msg;alrk ia:dk olajd f.khdug wod<j) 
 

In a centralized system, the central controller would handle decisions for moving packages  
from loading to dispatch areas. This would ensure more effective and timely dispatching, as  
the controller would direct movements based on comprehensive data, reducing delays and  
improving efficiency. 
uOH.; moaO;shla ;=<" meflac megùfï isg msg;a lr heùfï m%foaY fj; f.khdfï ;SrK  
uOHu md,lh úiska yiqrejkq we;' md,lh úiska úia;SrK o;a; u; mokïj p,khka  
fufyhùu" m%udohka wvqlsÍu iy ld¾hlaIu;dj jeä ÈhqKq lsÍu ksid fuh jvd;a M,odhS  
iy ldf,daÑ; heùu iy;sl lrkq we;' 
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(v) Draw a box and arrow diagram for the new solution with centralized control, mentioned in (iv),  

above. 

by; (iv) ys i|yka uOH.; md,kh iys; kj úi÷ug wod<j fldgq iy B;, rEmigykla (box 
and arrow diagram) w¢kak. 
 

( Note: A box and arrow diagram uses boxes to show system components and arrows to show 

connections between those components ) 

( igyk: fldgq iy B;, rEmhl fldgqj,ska moaO;s ixrpl;a" B;,j,ska ixrpl w;r iïnkaO;d;a 
eoelafõ. ) 

 

 
 

8. (a) Write the output of the Python code given in Figure 8.1. 
rEmh 8.1 ys oelafjk mhs;ka fla;fha m%;sodkh ,shd olajkak' 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Answer : L*br*ry 

The provided Python code defines a function named function1 that takes a string as input and replaces 

all vowels (both uppercase and lowercase) with asterisks (*). 
bÈßm;a lrk ,o mhs;ka fla;h" function1 kï jQ ld¾hhla ksrEmKh lrhs" th wdodk jYfhka 
mj;sk wl=re fm<la .kakd w;r" ish¨u iajr" ^*& j,ska m%;sia:dmkh lrhs' 
 
Function Definition 
 

def function1(str): 
 

This line defines a function named function1 that takes a single argument str, which represents the 

input string. 
fuu fma<sh function1 kue;s ld¾hh ks¾jpkh lrhs" th str kñka tlu wdodk mrdñ;shla .kS" 
th wdodk wl=re fm< ksrEmKh lrhs' 

 

Initializing New String 
 

newstr = '''' 
 

An empty string newstr is created to store the modified string. 
fjkia l, string .nvd lsÍu ioyd newstr kï ysia úp,Hhla ks¾udKh flf¾' 

 

def function1(str): 
    newstr=  "" 
    for character in str: 
        if character in "aeiouAEIOU": 
            newstr+='*' 
        else: 
            newstr+=character 
    return newstr 
str1="LibrAry" 
str2=function1(str1) 
print(str2) 

Figure 8.1 
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Iterating Through Characters 
 

for character in str: 
 

This loop iterates through each character in the input string str. 
fuu mqk¾lrKh wdodk wl=re fm< str ys tla tla wl=r yryd .uka lrhs' 
 
Checking for Vowels 
 

if character in 'aeiouAEIOU': 
     newstr += '*' 
else: 
     newstr += character 
 

If the current character is a vowel (either uppercase or lowercase), an asterisk (*) is appended to newstr. 

Otherwise, the original character is appended to newstr. 

j;auka wlaIrh vowel tlla (uppercase fyda lowercase) kï (*) ,l=Kla newstr g wdfoaY lrk 
w;r tfia fkdue;skï tu wl=ru newstr g wdfoaY lrhs' 
 
Returning Modified String 
 

return newstr 
 

The function returns the modified string newstr with vowels replaced by asterisks (*). 
fuu Y%s;h" vowel tlla Asterisk(*) j,ska m%;sia:dmkh lrk ,o fjkia l< newstr string tl ,nd 
fohs' 

 
Main Execution 
 

str1 = "LibrAry" 
str2 = function1(str1) 
print(str2) 
 

A string str1 is assigned the value "LibrAry". 

The function1 is called with str1 as input, and the result is stored in str2. 

The modified string str2 is printed to the console. 

by; fla;fha" str1 kñka jQ string g "LibrAry" f,i wdfoaY lrhs' 
function1 Y%s;hg str1 wdodkhla f,i f.k" m%;sM,h str2 kñka .nvd lrhs' 
fjkia l< string tl str2 f,i ^console& tlg uqøKh lrhs' 
 

Output 

The output of the code will be: 
 

L*br*ry 
 

(b) The function in Figure 8.2 uses the bubblesort algorithm to sort a given list of numbers into ascending   
order. Write down the suitable replacements for the labels P-U to complete the code. 

rEmh 8.2 ys oelafjk my; mhs;ka Y%s;h" fok ,o wxl ,ehsia;=jla wdfrdayK l%uhg ieliSug nqnq<M 
f;aÍï (bubble sort) we,af.dß;uh Ndú; lrhs' fla;h iïmQ¾K lsÍu i|yd P – U f,an,j,g iqÿiq 
wdfoaYl ,shd olajkak' 
 

 

 

 
 
 
 
 

 

 

 

 

 

P len(nList)-1 

Q 0 

R -1 

S for i in range(pNumber): 

T nList[i] = nList[i+1] 

U nList[i+1] = temp 

def bubblesort(nList): 
    for pnumber in range(P,Q,R): 
        s: 
         if nList[i] > nList[i+1]: 
            temp = nList[i] 
            T 
            U 

Figure 8.2 
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Alternative for P, Q, R and S 

P 0 

Q len(nList) OR len(nList)-1 

R 1 

S for i in range(0, len(nList)-1)  

OR 
for i in range(len(nList)-1)  

OR 
for i in range(0, len(nList)-1-pNumber) 

 

Understanding the Bubble Sort Algorithm - Bubble Sort we,af.dß;u wjfndaO lr .ekSu 
 

Bubble sort is a simple sorting algorithm that repeatedly steps through the list, compares adjacent elements, 

and swaps them if they are in the wrong order. This process is repeated until no swaps are needed, indicating 

that the list is sorted. 

Bubble sort  hkq ,ehsia;=j yryd kej; kej;;a mshjr .kakd" hdno uQ,dx. ixikaokh lrk iy tAjd 
jerÈ wkqms<sfj,l ;sfí kï tAjd udre lr ir, f,i j¾. lsÍfï we,af.dß;uhls' ,ehsia;=j 
wkqms<sfj,g ilia lr we;s nj wÕjñka" yqjudrejla wjYH fkdjk f;la fuu l%shdj,sh kej; isÿ 
flf¾' 
 

• P, Q, R 

The outer loop iterates over the entire list for each pass. The starting index is 0 (first element), the 

ending index is the length of the list minus 1 (last element), and the step value is 1 (increment by 1 for 

each iteration). 

msg; Æmh tla tla jghla i|yd iïmQ¾K ,ehsia;=j u; mqkrdj¾;kh fõ' wdrïNl o¾Ylh 0 

jk (m<uq uQ,dx.h&" wjidk o¾Ylh hkq ,ehsia;=fõ È. iDK 1 ^wjidk uQ,dx.h& jk w;r step 

w.h 1 fõ ^tla tla mqkrdj¾;kh i|yd 1 lska jeä lsÍu&' 
 

• S 

This inner loop compares adjacent elements within a pass. It iterates from the beginning of the list to 

the second-to-last element (index i). 
fuu wNHka;r Æmh B<Õ mqkrdj¾;khg hdfï§ hdno uQ,dx.h iuÕ ixikaokh lrhs' th 
,ehsia;=fõ wdrïNfha isg wjidk fojk uQ,dx.h (index i). olajd mqkrdj¾;kh fõ' 

 

• T and U 

These lines perform the swap of adjacent elements if they are in the wrong order.  
fuu f¾Ldj hdno uQ,dx. jerÈ wkqms<sfj,l ;sfí kï tAjd yqjudre lsrsu isÿ lrhs' 

 

1. T: The value at index i+1 is assigned to the variable temp. 

i+1 o¾Ylfha w.h úp,H temp g mjrd we;' 
 

2. U: The value of temp (which was originally at index i+1) is assigned to the index i, effectively 

swapping the elements. 

temp ys w.h ^uq,ska i+1 o¾Ylfhys mej;s& i index fj; mjrkq ,efí" M,odhs f,i uQ,dx. 
fjkia lrhs' 

 

In Summary 

The provided replacements accurately implement the bubble sort algorithm. The outer loop controls the 

number of passes, the inner loop compares adjacent elements, and the T and U lines perform the necessary 

swaps to sort the list in ascending order. 

imhd we;s wdfoaYkh bubble sort we,af.dß;u ksjerÈj l%shd;aul lrhs' msg; Æmh mdia .Kk md,kh 
lrhs" wNHka;r Æmh hdno uQ,dx. ixikaokh lrhs" iy T iy U f¾Ld ,ehsia;=j wdfrdayK 
wkqms<sfj,g j¾. lsÍug wjYH yqjudre lsÍï isÿ lrhs' 
 

def bubbleSort(nList): 
  for pNumber in range(0, len(nList)-1, 1): 
    for i in range(pNumber): 
      if nList[i] > nList[i+1]: 
        temp = nList[i] 
        nList[i] = nList[i+1] 
        nList[i+1] = temp 
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(c) An estate owner wants a program to determine the minimum currency note combination needed to make 

the pay of each employee. (E.g., Rs. 40,000 should be paid using eight notes of Rs.5000 and not four 
hundred notes of Rs. 100). The program should also output the currency requirement for all employees. 
The program should use the employees.txt file which contains employee pay details. Each line in it contains 
an employee's name and net pay. A Python program written for this purpose is shown in Figure 8.3. A 
sample employees.txt file and the program's output for that file are shown in Figure 8.4. 
tla tla fiajlhdf.a jegqm iE§ug wjYH wju uqo,a fkdaÜgq tl;=j ks¾Kh lsÍug l%uf,aLhla j;= 
ysñlrefjl=g wjYH fõ' (Wod' re' 40,000 l udisl jegqm f.úh hq;af;a re' mkaoyfia fkdaÜgq wglska 
ñi re' ishfha fkdaÜgq 400 lska fkdfõ') ish¨  fiajlhka i|yd uqo,a wjYH;djh o l%uf,aLh m%;sodkh 
l< hq;= h' l%uf,aLh" fiajlhkaf.a Y=oaO jegqma (net pay) úia;r wvx.= employees.txt f.dkqj Ndú; 
l< hq;= h' tys tla tla fma<sfha fiajlhl=f.a ku iy Y=oaO jegqm wvx.= fõ' by; wjYH;djh i|yd 
,shjqkq mhs;ka l%uf,aLh rEmh 8.3 ys oelafõ' idïm, employees.txt f.dkqjl=;a" tu f.dkqjg wod< 
by; l%uf,aLfha m%;sodkh;a rEmh 8.4 ys oelafõ' 

 
(i) Write down the suitable replacements for the ten labels A-J in the program given in Figure 8.3. 

rEmh 8.3 ys oelafjk mhs;ka l%uf,aLfha A-J f,an, i|yd iqÿiq wdfoaYl ,shd olajkak' 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

#currency notes used in Sri Lanka 
notes = [5000,1000,500,100,50,20] 
#total notes required from each currency note type 
totals = [0,0,0,0,0,0] 
 

file = A(employees.txt',r') 
 
while True: 
      required = [0,0,0,0,0,0]  
      # notes required for employee 
 line = file.readline() 

 if B line: 

    C 
 

empDetails = line.spli() 

netpay = ini(foar(D)) 
If netpay < 0: 
continue 
 
prini("\n") 
prini(empDetails[0],"Net pay =",netpay) 
topay = netpay 
i=0 
while topay > 0: 

 required[i] = E 

 totals[i] = totals[i] + F 
 topay = G 

 H 
#print employee netpay breakdown 
for i in range(0, len(required)): 

 print("Rs.",notes[i],":",I) 
J 
 
print("\nTOTAL REQUIREMENT:") 
for i in range(0, len(totals)): 
print("Rs.",notes[i],":",totals[i]) 
 

Figure 8.3 

 

Example 'employees.txt' file: 
 

Raj 40120 
Niranjala 51670 

 

Program's output for that file: 
 

  Raj Net pay=40120 
  Rs. 5000 : 8 
  Rs. 1000 : 0 
  Rs. 500 : 0 
  Rs. 100 : 1 
  Rs. 50 : 0 
  Rs. 20 : 1 
 
  Niranjala Net pay=51670 
  Rs. 5000 : 10 
  Rs. 1000 : 1 
  Rs. 500 : 1 
  Rs. 100 : 1 
  Rs. 50 : 1 
  Rs. 20 : 1 
 
  TOTAL REQUIREMENT: 
  Rs. 5000 : 18 
  Rs. 1000 : 1 
  Rs. 500 : 1 
  Rs. 100 : 2 
  Rs. 50 : 1 
  Rs. 20 : 2 

Figure 8.4 
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Import Necessary Data - wjYH o;a; Import lsrsu 
 

# currency notes used in Sri Lanka 
notes = [5000,1000,500, 100,50,20] 
# total notes required from each currency note type 
totals = [0,0,0,0,0,0] 
 

Defines the available currency notes and initializes a list to track the total number of each note required 

for all employees. 
mj;sk uqo,a fkdaÜgq ks¾jpkh lr ish¨u fiajlhska i|yd wjYH tla tla fkdaÜgqfõ uq¿ ixLHdj 
ksÍlaIKh lsÍug ,ehsia;=jla wdrïN lrhs' 
 

Open Employee Data File – Employee o;a; f.dkqj újD; lsrsu 
file = open('employees.txt','r') 
Opens the employees.txt file in read mode. 

^Employee.txt& f.dkqj lshùfï m%ldrfhka újD; lrhs 
 
Process Employee Data – Employee o;a; ielisu 
 

while True: 
    required = [0,0,0,0,0,0] # notes required for employee 
 
    line = file. readline() 
    if not line: 
 break 
 

• Initializes a list required to track the number of notes required for the current employee. 
j;auka fiajlhdg wjYH igyka .Kk ksÍlaIKh lsÍug wjYH ,ehsia;=jla wdrïN lrhs' 

 

• Reads a line from the file.  
f.dkqfjka fma<shla lshjhs' 

 

• If the line is empty (end of file), breaks the loop. 

f¾Ldj ysia kï ^f.dkqfõ wjidkh&" Æmh ì| ouhs (break). 

 

Extract Employee Details – Employee úia;r Wmqgd .eksu 
 

empDetails = line.split() 
    netpay = int(float(empDetails[1])) 
    if netpay < 0: 
        continue 
 

• Splits the line into a list of employee details (name and net pay).  
,ehsia;=jlg fiajl úia;r ms<sno mdG fnohs ^ku iy Y=oaO f.ùu&' 
 

• Converts the net pay to an integer. 
Y=oaO f.ùu mQ¾K ixLHdjlg mßj¾;kh lrhs' 
 

• If the net pay is negative, skips the employee.  

Y=oaO jegqm iDKd;aul kï" fiajlhd uÕ yßhs (skip)' 
 

Calculate Note Requirements – fkdÜgq wjYH;djh .Kkh lsrsu 
 

print("\n") 
    print(empDetails[0],"Net pay =",netpay) 
    topay = netpay 
    i = 0 
    while topay > 0: 
        required[i] = topay // notes[i] 
        totals[i] = totals[i] + required[i] 
        topay = topay % notes[i] 
        i += 1 
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• Prints the employee's name and net pay. 

fiajlhdf.a ku iy Y=oaO jegqm uqøKh lrhs' 
 

• Initializes topay with the net pay to track the remaining amount. 

b;sß uqo, ksÍlaIKh lsÍu i|yd Y=oaO f.ùu iuÕ topay wdrïN lrhs' 
 

Iterates over the available notes - mj;sk igyka u; mqkrdj¾;kh lrhs 
 

• Calculates the number of notes of the current denomination required (required[i]). 

wjYH j;auka jákdlfï igyka .Kk .Kkh lrhs ^required&' 
 

• Adds the required number of notes to the total for that denomination (totals[i]). 

tu w.h i|yd wjYH fkdaÜgq .Kk tl;= lrhs Total[i]' 
 

• Updates the remaining amount to pay (topay) by taking the modulo of the previous topay and the 

current note value. 

fmr Topay ys fudähq,h iy j;auka fkdaÜgq w.h .ekSfuka f.ùug b;sß uqo, ^topay& 
hdj;ald,Sk lrhs' 

 

Print Employee Note Breakdown  

 

# print employee netpay breakdown 
    for i in range(0, len(required)): 
        print("Rs.",notes[i],":", required[i]) 
    file.close() 
 

Prints the breakdown of notes required for the current employee. 
j;auka fiajlhdg wjYH fkdaÜgq ì|jeàu uqøKh lrhs' 

 

Print Total Requirement  
 

print("\nTOTAL REQUIREMENT: ") 
for i in range(0, len(totals)): 
    print("Rs.",notes[i],":",totals[i]) 
 

Prints the total number of each note required for all employees. 
ish¨u fiajlhska i|yd wjYH tla tla fkdaÜgqfõ uq¿ ixLHdj uqøKh lrhs' 

 
Code with blanks field – ysia lafI%a;% iu. fla;h 
 

# currency notes used in Sri Lanka 
notes = [5000,1000,500, 100,50,20] 
# total notes required from each currency note type 
totals = [0,0,0,0,0,0] 
 
file = open('employees.txt','r') 
 
while True: 
    required = [0,0,0,0,0,0]  # notes required for employee 
 
    line = file.readline() 
    if not line:  
        break 
 
    empDetails = line.split() 
    netpay = int(float(empDetails[1])) 
    if netpay < 0: 
        continue 
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    print("\n") 
    print(empDetails[0],"Net pay =",netpay) 
    topay = netpay 
    i = 0 
    while topay > 0: 
        required[i] = topay // notes[i] 
        totals[i] = totals[i] + required[i] 
        topay = topay % notes[i] 
        i += 1 
 
    # print employee netpay breakdown 
    for i in range(0, len(required)): 
        print("Rs.",notes[i],":", required[i]) 
    file.close() 
 
print("\nTOTAL REQUIREMENT: ") 
for i in range(0, len(totals)): 
    print("Rs.",notes[i],":",totals[i]) 

 

Answers : ) 
 

A : open 

B : not OR "" == OR " == (with no space between quotes) 

C : break 

D : empDetails[1] 

E : topay//notes[i] 

F : required[i] 

G : topay%notes[i] OR topay - required[i]*notes[i]  

H : i = i + 1 

I : required[i]  

J : file.close()  

 
(ii) The net pay of employees in this estate, does not contain cents. However, what practical problem with  

respect to the net pay inputs exists in this code? What modifications will you do to fix that problem? 
fuu j;=hdfha fiajlhkaf.a Y=oaO jegqmaj, Y; .Kka wvx.= fkdfõ' tfy;a Y=oaO jegqma wdodk 
iïnkaOfhka l=uk m%dfhda.sl .eg¨ jla fuu fla;fha mj;S o? tu .eg¨ j úi£ug Tn fla;hg 
lrk fjkialï ,shd olajkak' 
 

This code can only handle net payments with the notes provided in the notes array, payments that does 
not divide by 50 or 20 cannot be handled because in the given array all the notes are a factor of 50 or 
20 so payments that doesn’t belong to them cannot be handled. 
fuu fla;hg fkdaÜgq wrdfõ imhd we;s fkdaÜgq iuÕ Y=oaO f.ùï muKla yeisrúh yel" 50 fyda 
20 ka fnfokafka ke;s f.ùï yeisrúh fkdyel" ukao ,nd § we;s wrdfõ ish¨u fkdaÜgq 50 fyda 
20 l idOlhla jk neúka f.ùï wh;a fkdjk w;r Tjqkag th yeisrúh fkdyel' 
 

As a solution we can either ignore all the payments that doesn’t divide by 50 or 20, (although this is 
barely a solution for a successful program)  
úi÷ula f,i wmg 50 fyda 20 ka fnfokafka ke;s ish¨u f.ùï fkdi,ld yeßh yel" ̂ fuh id¾:l 
jevigykla i|yd hka;ï úi÷ula fkdfõ&' 
 

Another way to fix this is use lower valued notes (coins) to handle those payments by extending the 
notes array as given below. 
fuh ksjerÈ lsÍug ;j;a l%uhla kï my; olajd we;s mßÈ fkdaÜgq wrdj È.= lsÍfuka tu f.ùï 
yeisrùug wvq jákdlula we;s fkdaÜgq ^ldis& Ndú;d lsÍuhs' 
 

notes = [5000,1000,500,100,50,20,10,5,2,1] 
totals = [0,0,0,0,0,0,0,0,0,0] 
required = [0,0,0,0,0,0,0,0,0,0] 
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9. (a) Consider the following requirements relevant to a database that is expected to manage divisions, officers  

and tasks in an office. 

ld¾hd,hl wxY (divisions), ks,OdÍka (officers) iy ld¾hhka (tasks) l<ukdlrKhg Ndú; lsÍug 
n,dfmdfrd;a;= jk o;a; iuqodhlg wod< my; wjYH;d i,lkak'  

 

The office consists of a number of divisions. Each division has a unique name. The division may have 

several locations, A division handles a number of tasks each of which has a unique number, a name and a 

date in which the task was assigned to the division. Each officer's name (consisting of a first name and a 

surname), NIC (National Identity Card) number, address and phone number is to be stored. An office is 

assigned to one division but may work on several tasks which may not be controlled by the same division. 

Each division is managed by one of its officers and the starting date in which the officer started managing 

the division is stored.  
ld¾hd,h wxY lsysmhlska iukaú; fõ' iEu wxYhlgu wkkH kula we;' wxYh ia:dk lsysmhl 
;sìh yels h' wxYhla ld¾hka lsysmhla yiqrejhs' ta iEu ld¾hlgu wkkH wxlhla" kula iy tu 
ld¾hh tu wxYhg mejreKq Èkh we;' iEu ks,Odßhl=f.au ku (uq,a ku iy jdi.ñka iEÿk), NIC 
(cd;sl ye÷kqïm;a) wxlh" ,smskh iy ÿrl:k wxlh wdph flf¾' ks,Odßfhl= tla wxYhlg 
wh;ajqj;a" tu wxYhu u.ska md,kh fkdjk ld¾hka lsysmhlo ksr; úh yels h' iEu wxYhlau tu 
wxYfhaeks,Odßhl= úiska l<ukdlrKh flfrk w;r" tu ks,Odßhd tu wxYh l<ukdlrKh lsÍu 
werUQ Èkh o wdph flf¾'  

Draw an ER diagram for this application showing the entities, attributes and relationships. Underline 

primary keys. 

fuu fhÿu i|yd N+;d¾: (entities), Wm,laIK (attributes) iy iïnkaO;d oelafjk ER igykla 
w¢kak' m%d:ñl h;=re háka bß w¢kak' 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
(b) Write two advantages of converting a database table into a normal form. 

o;a; iuqod j.=jla m%u; wjia:djlg (normal form) yerùfï jdis folla ,shd olajkak' 
 

• Elimination of Redundancy and Data Anomalies - w;sßla;h iy o;a; úIu;d bj;a lsÍu 

• Improved Data Integrity and Consistency - jeäÈhqKq l< o;a; wLKav;dj iy wkql+,;dj 

• Enhanced Query Performance - jeä ÈhqKq l< úuiqï ld¾h idOk 

• Better Scalability-  jvd fyd| mßudK 
• Easier Maintenance and Updates - myiq kv;a;= iy hdj;ald,Sk lsÍu 
• Improved Security - jeä ÈhqKq l< wdrlaIdj 
• Data Integrity Enforcement Through Constraints - iSudjka yryd o;a; wLKav;dj n,d;aul lsÍu 

• Facilitates Data Migration and Integration - o;a; ixl%uKh iy tAldnoaO lsÍu myiq lrhs 
• Reduced Data Duplication - wvq l< o;a; wkqmsgm;a 
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Elimination of Redundancy and Data Anomalies - w;sßla;h iy o;a; úIu;d bj;a lsÍu 
 

• Redundancy: By converting a database table into a normal form, you minimize redundant data. This 
means that the same piece of data is not unnecessarily duplicated across multiple rows, which saves 
storage space and makes data management more efficient. 
w;sßla;h( o;a; iuqod j.=jla m%u:lrK wdlD;shlg mßj¾;kh lsÍfuka" Tn w;sßla; o;a; wju 
lrhs' fuhska woyia lrkafka tlu o;a; lene,a,la fma<s lsysmhla yryd wkjYH f,i wkqmsgm;a 
fkdjk w;r tuÕska .nvd bv b;sß jk w;r o;a; l<ukdlrKh jvd;a ld¾hlaIu fõ' 
 

• Anomalies: Normalization helps eliminate anomalies in the database. For instance, without 
normalization, operations such as insertions, updates, or deletions can lead to inconsistent data states 
(insertion, update, and deletion anomalies). Normalization ensures that data integrity is maintained. 
úIu;d( m%u:lrKh o;a; iuqodfha úIu;d bj;a lsÍug WmldÍ fõ' ksoiqkla f,i" m%u:lrKhlska 
f;drj" we;=<;a lsÍï" hdj;ald,Sk lsÍï fyda uldoeóï jeks l%shd fya;=fjka wkdl+=, o;a; ;;a;ajhka 
^we;=<;a lsÍu" hdj;ald,Sk lsÍu iy uld oeófï úIu;d& we;s úh yel' m%u:lrKh o;a; 
wLKav;dj mj;ajd f.k hk nj iy;sl lrhs' 

 
Improved Data Integrity and Consistency - jeäÈhqKq l< o;a; wLKav;dj iy wkql+,;dj 
 

• Integrity: Normal forms enforce data integrity rules that ensure the accuracy and reliability of the data 
within the database. For example, in higher normal forms, relationships between tables are clearly 
defined, reducing the risk of mismatched data. 
wLKav;dj( m%u:lrK wdlD;s o;a; iuqodh ;=< o;a;j, ksrjoH;djh iy úYajikSh;ajh iy;sl 
lrk o;a; wLKav;d kS;s n,d;aul lrhs' WodyrKhla f,i" by< m%u:lrK wdldrj,§" j.= w;r 
iïnkaO;d meyeÈ,sj ks¾jpkh lr we;s w;r" fkd.e,fmk o;a; wjodku wvq lrhs' 

 

• Consistency: With a well-normalized database, changes made to data in one place are automatically 
propagated throughout the database, ensuring consistency. This means that all views and reports 
derived from the database reflect the most current data, leading to more accurate decision-making. 
wkql+,;dj( fyd¢ka m%u:lrKh lrk ,o o;a; iuqodhla iuÕska" o;a; .nvdj mqrd tl ;ekl isÿ 
lrk ,o fjkialï iajhxl%Shj m%pdrKh jk w;r" wkql+,;dj iy;sl lrhs' fuhska woyia lrkafka 
o;a; iuqodfhka ,nd.;a ish¨u o¾Yk iy jd¾;d jvd;a j¾;udk o;a; ms<sìUq lrk w;r th 
jvd;a ksjerÈ ;SrK .ekSug u. mdohs' 
 

Enhanced Query Performance - jeä ÈhqKq l< úuiqï ld¾h idOkh 
 

By reducing redundancy and organizing data into related tables, normalized databases can improve query 
performance. Indexes can be more effectively used, and queries can be more efficient because the database 
engine has fewer rows to scan and join operations are simplified. 
w;sßla;h wvq lsÍfuka iy wod< j.=j,g o;a; ixúOdkh lsÍfuka" m%u:lrKh l< o;a; iuqodhka 
úuiqï ld¾h idOkh jeä ÈhqKq l< yel' o¾Yl jvd;a M,odhs f,i Ndú;d l< yels w;r" o;a; 
iuqod tkaðug ialEka lsÍug iy iïnkaO ùug fma<s wvq neúka úuiqï jvd;a ld¾hlaIu úh yels w;r 
fufyhqï ir, lr we;' 

 
Better Scalability - jvd fyd| mßudKh 
 

A normalized database is generally easier to scale. As the database grows, maintaining it becomes less 
cumbersome because the data is logically organized and free from unnecessary duplication. This makes it 
simpler to add new data, tables, or relationships without disrupting the existing structure. 
m%u:lrKh l< o;a; iuqodhla idudkHfhka mßudKh lsÍug myiqh' o;a; iuqodh j¾Okh jk úg" 
o;a; ;d¾lslj ixúOdkh ù we;s w;r wkjYH wkqmsgm;a j,ska f;dr neúka th kv;a;= lsÍu wmyi q 
fõ'mj;sk jHqyhg ndOd fkdlr kj o;a;" j. = fyda iïnkaO;d tl;= lsÍu fuu.ska myiq lrhs 

 
Easier Maintenance and Updates - myiq kv;a;= iy hdj;ald,Sk 

 

When a database is normalized, maintaining and updating it becomes more manageable. Schema changes, 
such as adding new fields or modifying existing ones, can be done with minimal impact on the overall 
database structure. This flexibility makes it easier to adapt to changing business requirements. 
o;a; iuqodhla m%u:lrKh jQ úg" th kv;a;= lsÍu iy hdj;ald,Sk lsÍu jvd;a l<ukdlrKh l< 
yels fõ' kj lafIa;% tl;= lsÍu fyda mj;sk tAjd fjkia lsÍu jeks fhdackd l%u fjkia lsÍï" iuia; 
o;a; iuqod jHqyhg wju n,mEula iys;j isÿ l< yel' fuu kuHYS,SNdjh fjkiajk jHdmdßl 
wjYH;dj,g wkq.; ùu myiq lrhs' 
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(c) Consider the following Show table related to theatres and the movies that they screen. 

rÕy,a (theatre) iy tajdfha ;sr.;lrk Ñ;%mg (movies) iïnkaO my; Show j.=j i,lkak. 
 

 
 
 
 
 
 
 
 

Note: 
 

• A theatre can screen more than one movie at the same time on different screens. 
   rÕ.y,lg tlu fõ,dfõ§" ;sr (screen) lsysmhl" fjkia Ñ;%mg m%o¾Ykh l< yels h. 

 

• Year field gives the year in which the relevant film was released. 
   Year lafIa;%fhka oelafjkafka wod< Ñ;%mgh t<soelajQ jirhs. 

 
(i) In which normal form does the Show table exist? Justify your answer. 

Show j.=j l=uk m%u; wjia:dfjys mj;S o? Tfí ms<s;=r idOdrKSlrKh lrkak. 
 

Second Normal Form - fojk m%u:lrKh  / 2nd / 2NF 

 

Proof – idOkh 
 

• This table does not exist in 1NF because all attributes depend on the primary key. 

ish¨u Wm,laIK m%d:ñl h;=r u; r|d mj;sk neúka fuu j.=j 1NF ys fkdmj;S 
 

• Has no partial dependencies. Therefore This table exist in 2NF 

w¾O hemSï fkdue;' tneúka fuu j.=j 2NF ys mj;S 
 

• This table exist in 1NF but not 3NF because it has 3 Transitive Dependencies. Therefore, exist in 

2NF. 

fuu j.=j 1NF  ys mj;sk kuq;a 3NF fkdfõ thg ixl%dka;s mrdh;a;;d 3la we;' tneúka" 2NF 
ys mj;S 

 

First Normal Form - m<uq m%u:lrKh (1NF) 
 

• Atomicity - mrudKql;ajh 

Ensures that each column contains only atomic (indivisible) values. This means no repeating 

groups or arrays. 
tla tla ;Srefjys mrudKql ^fnÈh fkdyels& w.hka muKla wvx.= nj iy;sl lrhs' fuhska 
woyia lrkafka mqkrdj¾;k lKavdhï fyda wrd fkdue;s njhs' 

 

• Uniqueness - wkkH nj 

Each column must contain unique values, and each row must be unique. 
iEu ;Srejlgu wkkH w.hka wvx.= úh hq;= w;r" tla tla fma<sh wkkH úh hq;=h' 

 

• Single Value - ;kss w.h 

Each field should contain only a single value, not a set of values. 
iEu lafIa;%hlu wvx.= úh hq;af;a tla w.hla muKla ñi w.hka iuQyhla fkdfõ' 

 
Second Normal Form - fojk m%u:lrKh (2NF) 
 

• 1NF Compliance - 1NF wkql+,;dj 

The table must already be in First Normal Form (1NF). 

j.=j oekgu;a m<uq idudkH fmdarufha (1NF) ;sìh hq;=h' 
 
 

 

Theatre Movie Day Time Screen Year 

Sarasi MI - 4 Wednesday 10:00 S1 2022 

Sarasi MI - 4 Wednesday 15:00 S1 2022 

Palazzo Spider man Friday 10:00 S2 2019 

Palazzo Avengers Friday 10:00 S1 2019 

Vega Iron man Thursday 10:00 S1 2020 
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• Full Functional Dependency - iïmQ¾K l%shdldÍ hemSu 

Every non-key attribute must be fully functionally dependent on the entire primary key, not just a 

part of it. This eliminates partial dependencies. 
iEu h;=re fkdjk Wm,laIKhlau tys fldgila muKla fkdj iïmQ¾K m%d:ñl h;=r u; 
iïmQ¾Kfhkau l%shdldÍj r|d mej;sh hq;=h' fuh w¾O hemSï bj;a lrhs' 
 

Third Normal Form - ;=kajk m%u:lrKh (3NF) 
 

• 2NF Compliance - 2NF wkql+,;dj 

The table must already be in Second Normal Form (2NF). 

j.=j oekgu;a fojk m%u:lrKfhka (2NF) ;sìh hq;=h' 
 

• No Transitive Dependency - ixl%dka;s hemSu ke; 

All non-key attributes must be directly dependent on the primary key, meaning there should be no 

transitive dependencies. This eliminates dependencies where non-key attributes depend on other 

non-key attributes. 
ish¨u m%Odk fkdjk Wm,laIK m%d:ñl h;=r u; fl,skau r|d mej;sh hq;=h" tkï ixl%dka;s 
mrdh;a;;d fkd;sìh hq;=h' fuu.ska h;=r fkdjk Wm,laIK fjk;a m%Odk fkdjk Wm,laIK 
u; r|d mj;sk mrdh;a;;d bj;a lrhs' 
 

(ii) Convert the Show table to its next normal form. 

Show j.=j tys B<Õ m%u; wjia:djg yrjkak. 
 

A: Show(Theatre, Day, Time, Screen, Movie)  

B: Movie_Year(Movie, Year) 
 

Explanation - meyeÈ,s lsÍu  
 

Step 1  

Ensure 2NF Compliance 
2NF wkql+,;dj iy;sl lrkak 
Ensure that your table is already in Second Normal Form (2NF). This means: 
Tnf.a j.=j oekgu;a fojk m%u:lrKfha (2NF) we;s nj iy;sl lr .kak' fuhska woyia jkafka 
 

• The table is in First Normal Form (1NF). 
j.=j m<uq m%u:lrKfha (1NF) we; 
 

• There are no partial dependencies; every non-key attribute is fully functionally dependent on the 
entire primary key. 
w¾O hemSï fkdue;' iEu h;=re fkdjk Wm,laIKhlau iïmQ¾K m%d:ñl h;=r u; 
iïmQ¾Kfhkau l%shdldÍj r|d mj;S' 
 

Step 2  

Identify Transitive Dependencies 
ixl%dka;s mrdh;a;;d y÷kd .eksu 
 

Identify any transitive dependencies in the table. A transitive dependency exists when a non-key 
attribute depends on another non-key attribute rather than directly on the primary key. 
j.=fõ we;s ixl%dka;s mrdh;a;;d y÷kd .kak' ixl%dka;s mrdh;a;;djhla mj;skafka m%d:ñl h;=r 
u; fl,skau fkdj h;=re fkdjk Wm,laIKhla fjk;a h;=r fkdjk Wm,laIKhla u; r|d mj;sk 
úgh' 
 
Step 3 

Remove Transitive Dependencies 
ixl%dka;s hemSï bj;a lsrsu 
 

To remove transitive dependencies, you need to create new tables to hold the attributes that are 
transitively dependent on non-key attributes and update the original table to reference these new tables. 
ixl%dka;s mrdh;a;;d bj;a lsÍu i|yd h;=re-fkdjk Wm,laIK u; ixl%dka;s f,i r|d mj;sk 
Wm,laIK r|jd ;nd .ekSug iy fuu kj j.= fhduq lsÍug uq,a j.=j hdj;ald,Sk lsÍug Tn 
kj j.= iEÈh hq;=h 
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(d) Consider the following Employee table: 

my; Employee (fiajlhd) j.=j i,lkak. 
 

 

 
 
 
 
 
 
 

(i) Write the most suitable SQL statement to create the Employee table with a suitable primary key. 

iqÿiq m%d:ñl h;=rla iu. Employee j.=j iE§ug jvd;au iqÿiq SQL m%ldYh ,shkak' 
 
CREATE TABLE Employee ( 
    Emp_ID VARCHAR(4) PRIMARY KEY, 
    Emp_Name VARCHAR(50), 
    DoB DATE, 
    Department VARCHAR(50), 
    Designation VARCHAR(50), 
    DoJ DATE, 
    Salary DECIMAL(10,2) 
); 
 
Explanation - meyeÈ,s lsÍu  
 

• Emp_ID VARCHAR(4) PRIMARY KEY 
Creates a column Emp_ID with a max length of 4 characters, and sets it as the primary key (unique 
identifier). 
Wmßu È. wlaIr 4la iys; Emp_ID ;Srejla idod" th m%d:ñl h;=r ^woaú;Sh ye÷kqïldrlh& 
f,i ilihs' 
 

• Emp_Name VARCHAR(50) 
Creates a column Emp_Name with a max length of 50 characters. 
Wmßu wlaIr 50la iys; Emp_Name ;Srejla idohs' 
 

• DoB DATE 
Creates a column DoB to store dates (date of birth). 
Èk ^Wmka Èkh& .nvd lsÍug DoB ;Srejla idohs' 
 

• Department VARCHAR(50) 
Creates a column Department with a max length of 50 characters. 
Wmßu È. wlaIr 50la iys; Department ;Srejla idohs' 
 

• Designation VARCHAR(50) 
Creates a column Designation with a max length of 50 characters. 
Wmßu wlaIr 50la iys; Designation ;Srejla idohs' 
 

• DoJ DATE 
Creates a column DoJ to store dates (date of joining). 
Èk .nvd lsÍug DoJ ;Srejla ks¾udKh lrhs' 
 

• Salary DECIMAL(10,2) 
Creates a column Salary to store decimal numbers with up to 10 digits, 2 of which are after the 
decimal point. 
b,lalï 10la olajd oYu ixLHd .nvd lsÍug jegqma ;Srejla (Salary) ks¾udKh lrhs" bka 2la 
oYu ,laIhg miqjh 
 

This statement defines a table Employee with columns for employee ID, name, date of birth, 
department, designation, date of joining, and salary. 
fuu m%ldYh fiajl ye÷kqïm;" ku" Wmka Èkh" fomd¾;fïka;=j" ;k;=r" iïnkaO jQ Èkh iy 
jegqma i|yd ;Sre iys; Employee j.=jla w¾: olajhs' 

 

Emp_ID Emp_Name DoB Department Designation DoJ Salary 

E110 Saman 15/10/1970 Bio Technology Professor 12/04/2001 145000 

E111 Kumar 25/05/1980 Mechanical Assistant Professor 02/05/2006 100000 

E115 Raja 10/08/1982 Engineering Assistant Professor 05/05/2001 98000 

E114 Jennifer 11/09/1975 Engineering Assistant Professor 03/06/2001 197000 

E117 Ismail 15/05/1979 Civil Assistant Professor 10/05/2005 103000 
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(ii) Write the required SQL statement to insert the record for the following employee: 

my; fiajlhdg wod< frfldavh we;=<;a lsÍu i|yd wjYH SQL m%ldYh ,shkak. 
 

Emp_ID = E119, Emp_Name = "John", DoB = "15/06/1971", Department = "IT", 

Designation = "Professor", DoJ = "15/07/2001", Salary = 107000 

 
INSERT INTO Employee (Emp_ID, Emp_Name, DoB, Department, Designation, DoJ, 
Salary)  
VALUES ('E119', 'John', '15-06-1971', 'IT', 'Professor', '15-07-2001', 
107000); 

OR 

INSERT INTO Employee  
VALUES ('E119', 'John', '15-06-1971', 'IT', 'Professor', '15-07-2001', 
107000); 
 

Explanation - meyeÈ,s lsÍu 

 

SQL Query 1 
 

INSERT INTO Employee (Emp_ID, Emp_Name, DoB, Department, Designation, DoJ, 
Salary) 
VALUES ('E119', 'John', '15-06-1971', 'IT', 'Professor', '15-07-2001', 
107000); 
 

1. INSERT INTO Employee (Emp_ID, Emp_Name, DoB, Department, Designation, 
DoJ, Salary): 
 

This part of the query specifies the table (Employee) and the exact columns (Emp_ID, Emp_Name, 

DoB, Department, Designation, DoJ, Salary) into which the values will be inserted. 

fuu fldgfiys w.hka we;=<;a lrkq ,nk j.=j (Employee)  iy wod< ;Sre (Emp_ID, 

Emp_Name, DoB, Department, Designation, DoJ, Salary) i|yka lrhs' 
 

2. VALUES ('E119', 'John', '15-06-1971', 'IT', 'Professor', '15-07-2001', 
107000): 

 

This part provides the actual values to be inserted into the specified columns. Each value 

corresponds to one of the columns listed before. 
fuu fldgi uÕska kshu lrk ,o ;Srej,g we;=<;a l< hq;= ienE w.hka imhhs' iEu 
w.hlau fmr ,ehsia;=.; lr we;s ;Sre j,ska tllg wkqrEm fõ' 

 
The query inserts a new record into the Employee table with specified values for each column, ensuring 

correct data placement due to the explicit column names. 

fuuÕska tla tla ;Srej i|yd ksYaÑ; w.hka iys; kj jd¾;djla Employee j.=jg we;=<;a lrhs 
meyeÈ,s ;srej fya;=fjka ksjerÈ o;a; ia:dk.; lsÍu iy;sl lrhs’ 
 

SQL Query 2 

 

INSERT INTO Employee VALUES ('E119', 'John', '15-06-1971', 'IT', 
'Professor', '15-07-2001', 107000); 
 

1. INSERT INTO Employee VALUES: 
 

This part of the query specifies the table (Employee) into which the values will be inserted, but 

does not explicitly list the column names. 

fuu fldgfiys w.hka we;=<;a lrk j.=j (Employee) i|yka lrhs" kuq;a ;Sre kdu meyeÈ,sj 
,ehsia;=.; fkdlrhs' 
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2. ('E119', 'John', '15-06-1971', 'IT', 'Professor', '15-07-2001', 107000): 

This part provides the values to be inserted in the default order of columns in the table. The order 

of values must match the column order in the table schema. 
fuu fldgi j.=fõ ;Sre j, fmrksñ wkqms<sfj,g we;=<;a l< hq;= w.hka imhhs' w.hka 
wkqms<sfj, j.= ie,eiafï ;Sre wkqms<sfj,g .e<msh hq;=h' 

 
The query inserts a new record into the Employee table assuming the values match the order of columns 

in the schema, which can be less reliable if the column order changes. 

fuuÕska Employee j.=jg kj jd¾;djla we;=<;a lrhs" w.hka fhdackd l%ufha ;Sre wkqms<sfj,g 
.e<fmk nj Wml,amkh lrhs" ;Sre wkqms<sfj, fjkia jqjfyd;a fodaY iys; úh yel' 

 

(iii) Write the output obtained by applying the following SQL query: 
my; SQL úuiqu i|yd ,efnk m%;sodkh ,shkak. 

 

SELECT Emp_ID, Emp_Name 
FROM Emptoyee 
WHERE Salary>103000; 

 

Emp_ID Emp_Name 

E110 Saman 

E114 Jennifer 

E119 John 

 
Explanation  

  

1. SELECT Emp_ID, Emp_Name: 
 

This part of the query specifies that you want to retrieve the Emp_ID and Emp_Name columns. 
These columns contain the employee IDs and names, respectively. 
fuu fldgi Tng Emp_ID iy Emp_Name ;Sre ,nd .ekSug wjYH nj i|yka lrhs' fuu 
;Srej, ms<sfj,ska fiajl ye÷kqïm;a iy kï wvx.= fõ' 

 
2. FROM Employee: 

 

This indicates the source table from which to retrieve the data. Employee is the name of the table 
containing employee information. 
fuu o;a; ,nd .ekSug uQ,dY% j.=j olajhs' Employee hkq fiajl f;dr;=re wvx.= j.=fõ kuhs' 

 
3. WHERE Salary > 103000: 

 

• The WHERE clause filters the records to include only those where the Salary column has 
value greater than 103,000. 
103,000g jeä jegqma we;s jd¾;d muKla fmryka lsÍug WHERE j.ka;sh lghq;= 
lrhs' 

 

• The > operator checks for values greater than the specified amount, ensuring that only 
records with salaries exceeding 103,000 are selected. 
103,000 blaujk jegqma iys; jd¾;d muKla f;dardf.k we;s nj iy;sl lrñka > 
fufyhjkh kshñ; uqo,g jvd jeä w.hka mÍlaIdjla isÿ lrhs' 

 
The query filters the Employee table to find employees with a salary greater than 103,000, retrieving 
their IDs and names for those who meet this condition. 
fuu fldkafoaish imqrd,k whf.a ye÷kqïm;a iy kï ,nd .ekSu i|yd 103,000 g jeä jegqmla 
we;s fiajlhska we;s úuiqu fidhd .ekSug Employee j.=j fmryka lrhs' 
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(iv) Write the appropriate SQL query to find the names of all employees who work in the "Civil"  

department. 
Civil fomd¾;fïka;=fõ jev lrk ish¨  fiajlhkaf.a kï fidhd.ekSug iqÿiq SQL m%ldYhla ,shkak. 

 

SELECT Emp_Name FROM Employee WHERE Department='Civil'; 
 

Explanation - meyeÈ,s lsÍu 
 

1. SELECT Emp_Name 
This part of the query specifies that you want to retrieve the Emp_Name column. Emp_Name 
refers to the names of the employees. 
fuu fldgi Tng Emp_Name ;Srej ,nd .ekSug wjYH nj i|yka lrhs' Emp_Name hkq 
fiajlhskaf.a kï j,g fhduq fõ' 

 

2. FROM Employee 
This indicates the source table from which to retrieve the data. Employee is the name of the table 
containing employee information. 
fuu o;a; ,nd .ekSug uQ,dY% j.=j olajhs' Employee hkq fiajl f;dr;=re wvx.= j.=fõ kuhs' 

 

3. WHERE Department = 'Civil': 
 

• The WHERE clause filters the records to include only those where the Department column has 
the value 'Civil'. 
Department ;Srefõ 'Civil' w.h we;s tAjd muKla we;=<;a lsÍug WHERE j.ka;sh jd¾;d 
fmryka lrhs' 

 

• The = operator checks for equality. In this case, it ensures that only records with 'Civil' in the 
Department column are selected. 
= l%shdlre iudkd;au;djh i|yd mÍlaId lrhs' fuu wjia:dfõ§" Department ;Srefõ 'Civil' 
iys; jd¾;d muKla f;dardf.k we;s nj iy;sl lrhs' 

 

The SQL query filters the Employee table by evaluating each row to determine if the Department 
column contains the value 'Civil'. For each row where this condition is met, the query retrieves the 

corresponding Emp_Name. The result is a list of employee names from the 'Civil' department. 

Department ;Srefõ 'Civil' w.h ;sfío hkak ;SrKh lsÍu i|yd tla tla fma<sh we.hSu u.ska 
Employee j.=j fmryka lrhs' fuu fldkafoaish imqrd we;s iEu fma<shla i|ydu" wkqrEm 
Emp_Name ,nd .kS' tys m%;sM,h jkafka  'Civil' fomd¾;fïka;=fõ fiajl kï ,ehsia;=jls' 

 
 

(i) What is the repeating cycle that a processor in a computer is involved in since the computer is started  
till it is shutdown? 
mß.Klh mK.kajd l%shdúrys; lrk ;=re" mß.Klfha ilikh (processor) kej; kej; ksr;jk 
pl%h (repeating cycle) l=ula o? 
 

fetch-decode-execute cycle / instruction cycle 
wdyrk ls%hd lrjqï pl%h $fijqï bIaG pl%h 
 

The fetch-decode-execute cycle (or instruction cycle) is the basic operational process of a CPU.  
wdyrk l%shd lrjqï pl%h$fijqï bIaG pl%h fyda Wmfoia pl%h hkq CPU tll uQ,sl fufyhqï l%shdj,shhs'  
 

1. Fetch  
The CPU fetches an instruction from the memory, using the address in the program counter (PC). 
CPU úiska jevigyka ljqkagrfha (PC) ,smskh Ndú;d lrñka u;lfhka Wmfoia ,nd .kS' 

 

2. Decode 
The CPU decodes the fetched instruction to understand what actions are required. 
wjYH l%shd fudkjdo hkak f;areï .ekSug CPU úiska ,nd.;a Wmfoia úfla;kh lrhs' 

 

3. Execute 
The CPU performs the required actions, such as calculations, data transfer, or control operations. 
CPU úiska .Kkh lsÍï" o;a; yqjudrej fyda md,k fufyhqï jeks wjYH l%shd isÿ lrhs' 

 

This cycle repeats continuously as long as the computer is powered on. 
mß.Klh l%shd;aul jk ;dla fuu pl%h wLKavj kej; isÿ fõ' 

 

10. (a) 
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(ii) Which program's instructions get executed in the processor of a computer during a context switch? 

ixo¾N iaúphla (context switch) w;r;=r§ mß.Klhl ilikfha l%shd;aul jkafka l=uk 
l%uf,aLfha (program) Wmfoia o? 

 

Operating system 
fufyhqï moaO;sh 

 

Explanation - meyeÈ,s lsÍu  
 

During a context switch, the processor executes instructions from the operating system’s context-

switching code. 

ikao¾Nh udre lsÍfï§, ilikh fufyhqï moaO;sfha ikao¾Nh udre lsÍfï fla;fhka Wmfoia 
l%shd;aul lrhs 
 
1. Save State of Current Process - j;auka l%shdj,sfha ;;ajh iqrlsu  

The CPU saves the current process's context (registers, program counter, etc.) to its Process Control 

Block (PCB). 

CPU j;auka l%shdj,sfha ikao¾Nh ^frðia;r" jevigyka ljqkagrh" wdÈh& tys l%shdj,s md,k 
íf,dla (PCB) fj; iqrlshs' 

 
2. Update Process Control Data - l%shdj,s md,k o;a; hdj;ald,Sk lsÍu  

The operating system updates its data structures to reflect the current process's new state. 
j;auka l%shdj,sfha kj ;;a;ajh ms<sìUq lsÍug fufyhqï moaO;sh tys o;a; jHqyhka hdj;ald,Sk 
lrhs' 

 
3. Load State of Next Process - B<Õ l%shdj,sfh ;;a;ajha mQrK lsÍu 

The CPU loads the context of the next process from its PCB. 

CPU tys PCB fj;ska B<Õ l%shdj,sfha ikao¾Nh mQrKh lrhs' 
 
4. Update Memory Management - hdj;ald,Sk u;l l<ukdlrKh  

The operating system updates memory management settings as needed. 
fufyhqï moaO;sh wjYH mßÈ u;l l<ukdlrK ieliqï hdj;ald,Sk lrhs' 

 
5. Resume Execution - kej; l%shd;aul lsÍu  

The CPU resumes execution with the next process's context. 

CPU B<Õ l%shdj,sfha ikao¾Nh iuÕ l%shd;aul lsÍu kej; wdrïN lrhs' 
 

(iii) A register is a group of binary cells suitable for holding binary information and is constituted by a  

collection of flip-flops. How many flip-flops are needed to make an n-bit register? 

frðia;rhla (register) hkq oaúuh f;dr;=re r|jd ;nd .ekSug iqÿiq oaúuh fldaI (binary cells) 
iuQyhla jk w;r th ms<s-fmd< (flip-flop) tl;=jlska iukaú; fõ' ìgq n iys; frðia;rhla  
iE§u i|yd wjYH ms<s-fmd< .Kk fldmuK o? 
 

n 
 

Explanation - meyeÈ,s lsÍu 
 

A flip-flop is a basic memory element that can store one bit of data (either 0 or 1). An n-bit register is 
designed to hold n bits of data. Therefore, to store each of these n bits, you need one flip-flop per bit. 
Hence, n flip-flops are required to create an n-bit register. Each flip-flop in the register corresponds to 
one bit, allowing the register to store n bits of information simultaneously. 
flip-flop hkq o;a; ìgq tlla ̂ 0 fyda 1) .nvd l< yels uQ,sl u;l wx.hls' n-bit f,aLkhla ks¾udKh 
lr we;af;a n ìgq o;a; r|jd ;nd .ekSu i|yd h' tuksid" fuu tla tla n ìgq .nvd lsÍu i|yd" 
Tng ìgq tllg tla ms<sfmd< tlla wjYH fõ' tneúka" n-bit f,aLkhla iE§ug ms<sfmd< n ixLHdjla 
wjYH fõ' f,aLkfha we;s iEu ms<sfmd<lg wkqrEm jk w;r" f,aLkhg n ìgq f;dr;=re tljr 
.nvd lsÍug bv i,ihs' 
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(b) A user runs the following Python codes on a computer. The code on left prints the lines of a file on the 

screen while the other code does an average computation. 
mßYS,lfhla my; mhs;ka fla; mß.Klhl Odjkh lrhs' jïmi fla;h u.ska f.dkqjl fma<s ;srfha 
uqøKh lrk w;r ol=Kqmi fla;h idudkH w.h (average) .Kkh lsÍula isÿ lrhs' 

 

fileReader.py average.py 
A = input ("Enter filename") 
fl = open(A,"r") 
for line in f1: 

print(line) 
f1.close() 

total = 0 
for num in range (10000): 

total += num 
average = total / 10000 
print(average) 

 

The computer's memory at a particular time is shown in the figure 10.1. The memory frames occupied 

by the operating system, the fileReader process and the average process are indicated on it by OS, FP 

and AP respectively. Selecting from OS, AP and FP, write down the most likely place where each of the 

following is stored. 

hï fõ,djl§ mß.Klfha u;lh rEmh 10.1 ys fmkakqï flfrhs' tys OS, FP iy AP hkafkka 
ms<sfj<ska fufyhqï moaO;sh, fileReader l%shdhkh iy average l%shdhkh u.ska Ndú; lrk u;l 
rduq ksrEmKh flf¾. OS, AP iy FP w;ßka my; tajd ;ekam;aj ;sìh yelafla fldfyaoehs ,shkak. 

 
(i) content of variable A of the fileReader process 

fileReader l%shdhkfha A úp,Hfha wka;¾.;h 
 

FP 
 

Explanation - meyeÈ,s lsÍu  
 

The content of variables specific to a process (such as variable A in the fileReader process) is stored in 
the memory allocated to that process. Therefore, the content of variable A of the fileReader process is 
stored in the memory frames occupied by the fileReader process (FP). 
l%shdj,shlg úfYaIs; jQ úp,Hj, wka;¾.;h ̂  fileReader l%shdj,sfha A jeks úp,Hh& tu l%shdj,shg 
fjka lr we;s u;lfha .nvd fõ' tneúka" fileReader l%shdj,sfha úp,Hfha wka;¾.;h fileReader 
l%shdj,sh FP ioyd fjka lr we;s u;l rduq ;=< .nvd fõ' 

 
(ii) the Process Control Block (PCB) of the average process 

average l%shdhkfha l%shdhk md,k LKavh (PCB) 
 

OS  
 

Explanation - meyeÈ,s lsÍu  
 

The Process Control Block (PCB) contains metadata about the process, such as its state, program 

counter, and memory management information. This information is managed by the operating system. 

Therefore, the PCB of the average process is stored in the memory frames occupied by the operating 

system (OS). 

l%shdj,s md,k íf,dla PCB ys l%shdj,sh ms<sn| mdr-o;a; wvx.= fõ" tkï tys ;;ajh" jevigyka 
ljqkagrh iy u;l l<ukdlrK f;dr;=re' fuu f;dr;=re l<ukdlrKh lrkq ,nkafka fufyhqï 
moaO;sh u.sks' tneúka" idudkH l%shdj,sfha PCB fufyhqï moaO;sh OS ioyd fjka lr we;s u;l 
rduq ;=< .nvd lr we;' 
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AP 

FP 



 

 

 
(c) Of the above two python processes, one of them will go through the RUNNING  →  BLOCKED 

state transition more than the other. Which process is that? Give the reason for it. 
by; mhs;ka l%shdhk fol w;ßka tll" wfklg jvd, l%shd;aul → wjysr l< hk l%shdhk ixl%dka;sh 
isÿ fõ' tu l%shdhkh l=ula o? Bg fya;=j olajkak' 

 

fileReader / Because the program has inputs jevigykg wdodk we;s ksid 
 

Explanation - meyeÈ,s lsÍu  
 

The fileReader process will go through the RUNNING-BLOCKED state transition more often because it 
frequently performs file I/O operations, which require waiting for data to be read from disk. During this 
wait time, the process becomes BLOCKED. In contrast, the average process likely involves computation 
or fewer I/O operations, resulting in less frequent blocking and more time spent in the RUNNING state. 
o;a; lshùug n,d isàu wjYH jk f.dkq I/O fufyhqï ks;r isÿ lrk ksid fileReader l%shdj,sh 
fndfyda úg Odjk-wjysr l< ;;ajh yryd .uka lrhs' fuu /£ isák ld,h ;=<" l%shdj,sh wjysr 
lrkq ,efí' Bg m%;súreoaOj" idudkH l%shdj,shg .Kkh lsÍï fyda wvq I/O fufyhqï we;=<;a úh 
yels w;r" tys m%;sM,hla f,i ks;r ks;r wjysr lsÍï iy Odjk ;;ajfha jeä ld,hla .; fõ' 

 
(d) Assume that when the fileReader process of (b) above is in progress a context switch occurs and a 

different process is run. When the fileReader process is given the chance to run again, the file is read 
from where it stopped. Which data structure facilitates that feature? 
by; (b) ys fileReader l%shdhkh Odjkh jk úg ixo¾N iaúphla isÿ ù fjk;a l%shdhkhla Odjkh  
fõ hehs i,lkak' fileReader l%shdhkhg Odjkh lsÍug kej; wjia:dj ,nd ÿka úg" keje;a jQ ;ek 
isg f.dkqj lshjhs' fuu .=Kdx.h myiq lrkafka l=uk o;a; jHqyh o? 
 

Process Control Block(PCB) in fileReader 

fileReader ys l%shdj,s md,k jdrKh (PCB). 
 

Explanation - meyeÈ,s lsÍu 
  

The Process Control Block (PCB) facilitates reading a file from its stopped position by storing crucial 
information about the process, including the state of open files and their associated file descriptors. During 
a context switch, the PCB saves the process state, which includes the file descriptor and its current file 
position. When the process resumes, the operating system restores the PCB, which ensures that the file 
descriptor retains its position in the file, allowing the process to continue reading from where it left off. 
l%shdj,s md,k íf,dla (PCB) újD; f.dkqj, ;;a;ajh iy tAjdg iïnkaO f.dkq úia;r lsÍï we;=¿j 
l%shdj,sh ms<sn| ;SrKd;aul f;dr;=re .nvd lsÍfuka f.dkqjla tys k;r jQ ia:dkfha isg lshùug 
myiqlï imhhs' ikao¾Nh udre lsÍfï§" PCB f.dkq úia;rlh iy tys j;auka f.dkq ;;a;ajh we;=<;a 
l%shdj,s ;;a;ajh iqrlshs' l%shdj,sh kej; wdrïN jQ úg" fufyhqï moaO;sh PCB m%;sidOkh lrhs" 
tuÕska f.dkq úia;rlh f.dkqj ;=< tys msysàu r|jd ;nd .ekSu iy;sl lrhs" th l%shdj,sh k;r 
l< ;ek isg lshùu È.gu lrf.k hdug bv i,ihs' 
 

(e) A computer uses 32-bit virtual addresses. This computer has a 1 GB (230 bytes) physical memory and a  
4 KB page size. 
mß.Klhla ìgq 32 l w;:H fhduq Ndú; lrhs' fuu mß.Klfha fN!;sl u;lfha úYd,;ajh 1GB 
(230 bytes) f,i;a msgqjl (page) úYd,;ajh 4 KB f,i;a oelafõ. 
 
(i) Write down the number of frames in physical memory as a power of 2. 

fN!;sl u;lfha we;s rduq (frame) .Kk 2 ys n,hla f,i ,shd olajkak. 
 

218 

 

Explanation - meyeÈ,s lsÍu 
 

Number of Frames in Physical Memory: With a 1 GB (2³⁰ bytes) physical memory and a page size of 
4 KB (2¹² bytes), the number of frames is calculated by dividing the total memory by the page size. 
Therefore, 
fN!;sl u;lfha we;s rduq .Kk( 1 GB (2³⁰ nhsg) fN!;sl u;lhla iy msgq m%udKh 4 KB (2¹²  
nhsg& iuÕska" rduq .Kk .Kkh lrkq ,nkafka msgq m%udKfhka iïmQ¾K u;lh fn§fuks' tneúka" 
 

 No . of frames = 230 / 212  = 218 
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(ii) Assume that in addition to memory frame information, each page table entry for a virtual page in this  

computer contains some additional information consisting of a total of four bits. If the total size of the 
page table required for each process on this computer assuming that all virtual pages are in use is 
given as 2p x q bits, write down the values of p and q. 
fuu mß.Klfha msgq j.=fõ (page table) w;:H msgqjlg wod< igyfka (page table entry) u;l 
rduq f;dr;=rej,g wu;rj, ìgq 4 l È.lg ;j;a f;dr;=re o we;ehs Wml,amkh lrkak' ish¨ u 
w;:H msgq (virtual page) Ndú; lr;ehs Wml,amkh l< úg" fuu mß.Klfha tla l%shdhkhla 
i|yd wjYH msgq j.=fõ iuia; úYd,;ajh ìgq 2𝑝 × 𝑞 f,iska oelafõ kï" 𝑝 iy 𝑞 j, w.hka 
,shkak. 

 

p = 20  q = 22 
 

Explanation - meyeÈ,s lsÍu 
 

Page Table Size - msgq j.= m%udKh 
 

Each page table entry includes additional information of 4 bits, so each entry requires 4 bits for this 
information plus the bits needed to store the frame number. Since there are 218 frames, the frame number 
requires 18 bits. Thus, each page table entry requires 18+4=22 bits. The virtual address space is 32-bit, 
and with a page size of 4 KB (2¹² bytes), there are 232/212=220 virtual pages. Therefore, the total size of 
the page table is 220 x 22 bits, which simplifies to 2p x q bits. Here, p=20 and q=22. 
iEu msgq j.= m%fõYhlgu ìgq 4l wu;r f;dr;=re we;=<;a fõ" tneúka iEu m%fõYhlgu fuu 
f;dr;=re i|yd ìgq 4la iy rduq wxlh .nvd lsÍug wjYH ìgq wjYH fõ' rduq 218 la we;s neúka" 
rduq wxlhg ìgq 18 la wjYH fõ' fï wkqj" iEu msgq j.= m%fõYhlgu ìgq 18 + 4 = 22 wjYH fõ' 
w;:H ,smsk wjldYh 32-ìÜ jk w;r msgq m%udKh 4 KB ^2¹² nhsÜ& iuÕ 232/212=220 w;:H msgq 
we;' tneúka" msgq j.=fõ iïmQ¾K m%udKh ìgq 220 x 22 jk w;r th 2p x q fõ. tu ksid, p=20 iy 
q=22 fõ. 

 
(iii) If the virtual address 4097 of a particular process is mapped to Frame 2 of physical memory, write  

down in decimal form, the physical address corresponding to the virtual address 4097.  

hï l%shdhkhl 4097 w;:H fhduqj fN!;sl u;lfha rduq wxl 2 g wkqrEmKh fõ kï" 4097 
w;:H fhduqjg wod< fN!;sl fhduqj (physical address) oYuh wdldrfhka olajkak'  
 

(Assume that page numbers, frame numbers and addresses begin from 0) 

(msgq wxl" rduq wxl iy fhduq" ìkaÿfjka werfUk nj Wml,amkh lrkak') 
 

8193 
 

Explanation - meyeÈ,s lsÍu  
 

Physical Address Calculation fN!;sl ,smskh .Kkh lsÍu 
 

For a virtual address 4097, first determine the page number and offset. With a page size of 4 KB, the 
offset is 4097 mod 212=4097 mod 4096 = 1, and the page number is 4097/ 212 =1. If this virtual page 
maps to Frame 2, the physical address is calculated by combining the frame number with the offset: 
Physical Address 
w;:H ,smskh 4097 i|yd" m<uqj msgq wxlh iy ́ *afiÜ ;SrKh lrkak' msgq m%udKh 4 KB iuÕska" 
´*afiÜ 4097 mod 212=4097 mod 4096 = 1, jk w;r msgq wxlh 4097/ 212 =1 fõ' fuu w;:H msgqj 
rduqj 2 fj; is;shï.; lrkafka kï" fN!;sl ,smskh .Kkh lrkq ,nkafka rduq wxlh ´*afiÜ 
iuÕ tAldnoaO lsÍfuks( fN!;sl ,smskh  
 

= ( 2 × 212 ) + 1 = 8192 + 1 = 8193. Thus, the physical address corresponding to the virtual address 
4097 is 8193. 
= ( 2 × 212 ) + 1 = 8192 + 1 = 8193 . fï wkqj" w:;H ,smskhg wkqrEm jk fN!;sl ,smskh 4097 hkq 
8193 ls' 
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(f) The test.py file is stored on blocks 218 and 220 respectively in a disk that uses a File Allocation Table 

(FAT) to manage its storage. The disk uses 4 KB blocks. 
wdphkh l<ukdlrKh lsÍug f.dkq úNck j.=jla (FAT) Ndú; lrk äialhl we;s test.py f.dkqj 
ms<sfj<ska 218 yd 220 ldKav (blocks) u; .nvd flf¾' äialh 4 KB úYd,;ajhlska hq;a ldKav 
Ndú; lrhs. 

 
(i) Write down an important number in the directory entry for the test.py file that will help the operating  

system to find the blocks of the file. 

test.py f.dkqjg wod< ldKav fidhd.ekSug fufyhqï moaO;shg bjy,a jk" tu f.dkqjg wod< 
kdudj,s f;dr;=frys (directory entry) we;s jeo.;a wxlhl w.h ,shd olajkak. 
 

218 
 

Explanation - meyeÈ,s lsÍu  
 

In a File Allocation Table (FAT) system, the directory entry for a file contains various pieces of 
information, including the starting block of the file. This starting block number is crucial as it helps the 
operating system locate the first block of the file and subsequently traverse the FAT to find all the 
blocks used by the file. 
f.dkq fjka lsÍfï j.= (FAT) moaO;shl" f.dkqjla i|yd jk kdudj,s m%fõYh f.dkqfõ wdrïNl 
fldgi we;=¿j úúO f;dr;=re wvx.= fõ' fuu wdrïNl jdrK wxlh ;Srkd;aul jkafka th 
fufyhqï moaO;shg f.dkqfõ m<uq fldgi fidhd .ekSug iy miqj FAT yryd f.dkqj Ndú;d lrk 
ish¨u fldgia fidhd .ekSug Wmldr jk neúks' 
 
For the file test.py, the starting block number is important. In this case, the starting block is 218. 
test.py f.dkqj i|yd" wdrïNl jdrK wxlh jeo.;a fõ' fuu wjia:dfõ§" wdrïNl fldgi 218 
fõ' 
 

(ii) Give an example size for test.py that will result in internal fragmentation. 
wNHka;r LKavkSlrKhg fya;=jk test.py f.dkq úYd,;ajhlg WodyrKhla fokak. 

 

4 KB < Size < 8 KB  
 

Explanation - meyeÈ,s lsÍu  
 

For a file stored on a disk using 4 KB blocks in a FAT system, internal fragmentation occurs when the 
file size is greater than 4 KB but less than 8 KB. This is because a file larger than 4 KB will require 
more than one block, and if its size is not a perfect multiple of the block size, the last block will not be 
fully utilized. For example, a file size of 4500 bytes will use two blocks, with the first block fully 
occupied (4096 bytes) and the second block only partially used (404 bytes), leaving 3692 bytes unused, 
thus causing internal fragmentation. Therefore, the size range for internal fragmentation is 4 KB < Size 
< 8 KB. 
FAT moaO;shl 4 KB íf,dla Ndú;d lrñka ;eáhl .nvd lr we;s f.dkqjla i|yd" f.dkq úYd,;ajh 
4 KB g jvd jeä kuq;a 8 KB g jvd wvq jQ úg wNHka;r LKavkh isÿ fõ' ulaksido h;a" 4 KB g 
jvd úYd, f.dkqjlg íf,dla tllg jvd wjYH jk w;r" tys m%udKh íf,dla m%udKfhka mßmQ¾K 
.=Kdldrhla fkdfõ kï" wjidk fldgi iïmQ¾Kfhkau Ndú;d fkdfõ' WodyrKhla f,i" nhsg 
4500l m%udKhl f.dkqjla íf,dla folla Ndú;d lrkq we;" m<uq fldgi iïmq¾Kfhkau w,a,df.k 
we; ^nhsg 4096& iy fojk fldgi w¾O jYfhka muKla Ndú;d lrhs ^nhsg 404& nhsÜ 3692 la 
Ndú;hg fkdf.k" wNHka;r LKavkh ùug fya;= fõ' tneúka" wNHka;r LKavkh i|yd úYd, 
mrdih 4 KB < m%udKh < 8 KB fõ' 
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(iii) Assume that block 219 is also to be added for the test.py file. Show in a diagram the FAT entries for  

the test.py file after this addition. (-1 indicates last block) 

219 ldKavho test.py f.dkqjg tl;= lr;ehs is;kak' by; tl;= lsÍfuka miqj test.py f.dkqjg 
wod< FAT wka;¾.;hka rEmhl fmkajkak' (f.dkqjl wjika ldKavh –1 u.ska oelafõ') 
 

FAT Value 

218 220 

219 -1 

220 219 

 

Explanation - meyeÈ,s lsÍu  
 

Initial State 
 

• test.py uses blocks 218 and 220. 

test.py íf,dla 218 iy 220 Ndú;d lrhs' 
 

• Block 218 points to block 220. 

íf,dla 218 , íf,dla 220 fj; fhduq lrhs' 
 

• Block 220 is the last block and points to -1. 

íf,dla 220 hkq wjidk fldgi jk w;r th -1 fj; fhduq lrhs' 
 

FAT Value 

218 220 

220 -1 

 

After Adding Block 219 - íf,dla 219 tl;= lsÍfuka miq 
 

• Block 218 points to block 220. 

íf,dla 218 , íf,dla 220 fj; fhduq lrhs  
 

• Block 220 now points to block 219. 

íf,dla 220 , íf,dla 219 fj; fhduq lrhs' 
 

• Block 219 becomes the last block and points to -1. 

íf,dla 219 wjidk fldgi njg m;a ù -1 fj; fhduq lrhs' 
 

FAT Value 

218 220 

219 -1 

220 219 
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