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1. Consider the following data: 

my; o;a; i,lkak( 
 

A. temperature values given by a sensor 
ixfõolhlska ,ndfok WIaK;aj w.hka 
 

B. creator’s name and the date of creation of a file saved in a computer 
mß.Klhl iq/ls f.dkqjl ks¾ud;Df.a ku iy th ks¾udKh l< Èkh 
 

C. collection of posts and responses shared on a social media platform 

iudc udOH cd,hl fnod.efkk m< lsÍï (posts) iy m%;spdr (responses) tl;=jla 
 

Which of the following correctly categorizes the above data? 
by; o;a;j, ksjerÈ j¾.SlrKh my; ljrl oelafõ o@ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer : 3) 

 

• Continuous Data & Discrete Data / wLKav o;a; iy úúla; o;a; 

Continuous data represents variables that can take any value within a specified range, including 

fractions and decimals. It arises from measurements and is not limited to whole numbers. This type of 

data has an infinite number of possible values, as it is not restricted to distinct intervals. 
wLKav o;a; hkq Nd. iy oYu we;=¿j ksYaÑ; mrdihla ;=< ´kEu w.hla .; yels úp,Hhka 
ksfhdackh lrhs' tAjd mQ¾K ixLHd j,g iSud fkdfõ' fuu o;a; j¾.hg úhyels w.hka wkka; 
m%udKhla we;" ukao th fjkia ld, mrdihkag iSud fkdfõ' 
 
ex: Temperature, time, or distance 
Wod( WIaK;ajh" ld,h" ÿr 
 

Discrete data consists of distinct, separate values that can be counted individually. It is often associated 

with whole numbers and cannot take fractional or decimal values. Discrete data is usually derived 

from counting objects or occurrences. 
úúla; o;a; ;ks ;ksj .Kkh l< yels fjkia" fjku w.hkaf.ka iukaú; fõ' th fndfyda úg 
mQ¾K ixLHd iuÕ iïnkaO jk w;r Nd.sl fyda oYu w.hka fkdue;' úúla; o;a; idudkHfhka 
jHq;amkak jkafka jia;= fyda isÿùï .Kkh lsÍfuks' 
 

Ex: The number of students in a classroom 
Wod( mka;s ldurhl isák isiqka ixLHdj 
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1) A - big data  
uyd o;a; 

B - continuous data 
wLKav o;a; 

C - metadata (data about data)  
o;a; ms<sn| o;a; 
  

2) A - continuous data 
wLKav o;a; 

B - big data  
uyd o;a; 

C - metadata  
o;a; ms<sn| o;a; 
 

3) A - continuous data 
wLKav o;a; 

B - metadata  
o;a; ms<sn| o;a; 

C - big data  
uyd o;a; 
 

4) A - metadata  
o;a; ms<sn| o;a; 

B - big data  
uyd o;a; 

C - continuous data  
wLKav o;a; 
 

5) A - metadata  
o;a; ms<sn| o;a; 

B - continuous data  
wLKav o;a; 

C - big data  
uyd o;a; 

 



 

 

 
• Big Data & Normal Data / uyd o;a; iy idudkH o;a; 

Big data is a term used to describe datasets so vast and complex that traditional data-processing 

methods are insufficient to handle them. These datasets often contain unstructured data like text, 

images, and videos, requiring specialized software and algorithms. 
uyd o;a; hkq idïm%odhsl o;a; ieliqï l%u tAjd yeisrùug m%udKj;a fkdjk ;rug w;súYd, 
iy ixlS¾K o;a; lÜg, úia;r lsÍug Ndú;d lrk fhÿuls' fuu o;a; lÜg,j, fndfyda úg 
úfYaIs; uDÿldx. iy we,af.dß;u wjYH jk mdG" rEm" iy ùäfhda jeks jHqy.; fkdjQ o;a; 
wvx.= fõ' 
 
Ex: Social media posts, sensor data from IoT devices 

Wod( iudc udOH m< lsÍï" IoT Wmdx.j,ska ,efnk ixfõol o;a; 
 
Normal data represents data that is manageable, often well-structured, and typically follows a 

predefined schema or format. It is limited in complexity and does not require advanced technologies 

for storage or analysis. 
idudkH o;a; uÕska l<ukdlrKh l< yels" fndfyda úg fyd¢ka jHqy.; jk iy idudkHfhka 
mQ¾j ks¾jpkh l< fhdackd l%uhla fyda wdlD;shla wkq.ukh lrk o;a; ksfhdackh lrhs' th 
ixlS¾K;ajfhka iSud ù we;s w;r .nvd lsÍu fyda úYaf,aIKh i|yd Wiia ;dlaIKhka wjYH 
fkdfõ' 
 
Ex: Monthly sales figures recorded in an Excel sheet. 

Wod( Excel j, igyka lr we;s udisl úl=Kqï ixLHd' 
 

• Metadata / mdro;a; 

Metadata is "data about data," providing descriptive information that helps identify, organize, and 

manage data. It describes the attributes, structure, or context of data, making it easier to locate, use, or 

understand. 
mdro;a; hkq o;a; y÷kd .ekSug" ixúOdkh lsÍug iy l<ukdlrKh lsÍug Wmldr jk 
úia;rd;aul f;dr;=re imhk "o;a; ms<sn| o;a;" fõ' th o;a;j, .=Kdx." jHqyh fyda ikao¾Nh 
úia;r lrhs" th ia:dk.; lsÍu" Ndú;d lsÍu fyda f;areï .ekSu myiq lrhs' 
 
Ex: For a photo, metadata might include the file size, resolution, date taken etc. 
Wod( PdhdrEmhla i|yd" mdr-o;a;j,g f.dkq m%udKh" úfNaokh" .;a Èkh wdÈh we;=<;a úh yel' 

 

Accordingly, the answers here should be as follows. 
tA wkqj fuys ms<s;=re my; wdldrhg mej;sh hq;=h' 
 

A. Continuous Data / wLKav o;a; 

The temperature values from a sensor are measured continuously over time. These values are often 

represented as real numbers and are used for monitoring or analysis. 
ixfõolfha WIaK;aj w.hka ld,h;a iuÕ wLKavj ukskq ,efí' fuu w.hka fndfyda úg ;d;aúl 
ixLHd f,i ksrEmKh jk w;r tAjd ksÍlaIKh fyda úYaf,aIKh i|yd Ndú; flf¾' 

 

B. Metadata / mdro;a; 

The creator's name and the date of file creation are attributes of the file itself. They are not the content 

of the file but rather descriptive information about the file. Hence, these attributes qualify as metadata. 
ks¾udKlref.a ku iy f.dkq ks¾udKh l< Èkh f.dkqfõu .=Kdx. fõ' tAjd f.dkqfõ wka;¾.;h 
fkdj f.dkqj ms<sn| úia;rd;aul f;dr;=re fõ' tneúka" fuu .=Kdx. mdro;a; f,i y÷kajkq ,nhs' 

 

C. Big Data / uyd o;a; 

Social media platforms generate massive volumes of posts and responses, which are diverse (text, 

images, videos, etc.) and constantly growing. This scale and complexity classify the data as big data. 
iudc udOH fõÈld úYd, m< lsÍï iy m%;spdr ckkh lrhs" tAjd úúO ^mdG" mska;+r" ùäfhda" 
wdÈh& iy ksrka;rfhka j¾Okh fõ' fuu mßudKh iy ixlS¾K;ajh o;a; uyd o;a; f,i 
j¾.SlrKh lrhs' 

 
So, the correct answer number here is 3. 

tuksid, fuys ksjerÈ ms<s;=re wxlh 3 fõ. 
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2. Which of the following are good examples for batch processing? 

my; ljrla ldKav ieliqu (batch processing) i|yd fyd| WodyrK fõ o@ 
 

A -  a system that outputs the presently vacant vehicle parking space closest to a user 
oekg ysia" ;ukag wdikak;u ßh .d,a lsÍfï ia:dkh" mßYS,lfhl=g m%;sodkh lrk moaO;shla 
 

B -  a system that automatically backs up the files in a computer at the end of each day 

mß.Klhl f.dkq" iEu Èklu oji wjidkfha§" iajhxl%Shj Wmia:kh (backup) lrk moaO;shla 
 

C -  a system that sorts the customer orders received during a day according to value 
ojila we;=<; ,o mdßfNda.sl wekjqï" jákdlfï wkqms<sfj<g ilik moaO;shla 

 
 
 
 

Answer : 4) 

 

Batch processing & Real-time processing / ldKav ieliqï iy ;:H ld,Sk ieliqï 

Batch processing is a method of processing data where a group of tasks or transactions is collected over a 

period and then processed together in a single operation at a scheduled time. It does not provide immediate 

results. 
ldKav ieliSu hkq hï ld, mßÉfþohla ;=< ld¾hhka fyda .kqfokq iuQyhla tl;= lr miqj kshñ; 
fõ,djg tla fufyhqulska tlg ieliSfï o;a; ieliSfï l%uhls' th laIKsl m%;sM, ,nd fkdfoa' 
 

Ex: Payroll processing, where all employee data is processed at the end of a pay period. 
Wod( jegqma f,aLk ieliSu" jegqma ld, iSudj wjidkfha ish¨u fiajl o;a; ilikq ,efí' 
 
Real-time processing refers to the immediate processing of data and generation of results as data is 

inputted, enabling instant feedback or action. It is used in time-sensitive applications. 
;:H ld,Sk ieliqï hkq laIKsl m%;sfmdaIK hla fyda l%shdjla il%Sh lrñka o;a; wdodkh lrk úg 
o;a; laIKslj ieliSu iy m%;sM, W;amdokh lsÍuhs' th ld, ixfõ§ fhÿïj, Ndú;d fõ' 
 
Ex: Credit card fraud detection during a transaction. 
Wod( .kqfokqjla w;r;=r fl%äÜ ldâ jxpd y÷kd .ekSu' 
 
Explanation of each statement / tla tla m%ldYh meyeÈ,s lsÍu( 
 
Statement / m%ldYkh A  

This system provides real-time or near-real-time results because it needs to respond instantly to the user. 

Such a system falls under real-time processing, not batch processing. 
fuu moaO;sh mßYS,lhdg laIKslj m%;spdr oelaùug wjYH ksid ;;H ld,Sk fyda wdikak ;:H ld,Sk 
m%;sM, imhhs' tjeks moaO;shla ;:H ld,Sk ieliqï hg;g jefÜ" ldKav ieliSug fkdfõ' 
 
Statement / m%ldYkh B 

This process collects files throughout the day and executes the backup task at a scheduled time (e.g., end 

of the day). No immediate response is required, making it a good example of batch processing. 
fuu l%shdj,sh oji mqrd f.dkq tl;= lrk w;r Wmia: ld¾hh kshñ; fõ,djg l%shd;aul lrhs ^Wod' 
oji wjidkfha&' laIKsl m%;spdrhla wjYH fkdfõ" th ldKav ieliqï i|yd fyd| WodyrKhla njg 
m;a lrhs' 
 
Statement / m%ldYkh C 
This system processes all the orders together in a batch, typically at the end of the day or when triggered, 

and sorts them according to value. It doesn’t need to operate in real-time. 
fuu moaO;sh idudkHfhka oji wjidkfha§ fyda wjYH jQ úg" lKavdhula ;=< ish¨u weKjqï tlg 
ilihs" iy w.h wkqj tAjd j¾. lrhs' th ;:H ld,Skj l%shd;aul ùug wjYH fkdfõ' 
 
Accordingly, only B and C are true. So, the correct answer number here is 4. 

tA wkqj B yd C muKla i;H fõ' tuksid, fuys ksjerÈ ms<s;=re wxlh 4 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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3. Select the answer containing the correct replacement for (A) and (B) in the following paragraph: 

my; fþofha (A) iy (B) ysia;ekaj,g iqÿiq wdfoaYl iys; ms<s;=r f;darkak' 
 
Although …(A)… is very old, it still plays a central role in the daily operations of the world’s largest 

corporations. In addition to its power, the other main reason for its popularity is its ……(B) …… . 

…(A)… b;d merKs jqj;a" th ;ju;a f,dj úYd,;u ixia:dj, ffoksl fufyhqïj, m%Odk ld¾hNdrhla 
bgq lrhs' n,hg wu;rj" tys ckm%sh;ajh fya;= jQ wfkla m%Odk lreK jkafka ……(B) …… . 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Answer : 4) 

 

Blank / ysia;ek A 

The statement suggests that the technology mentioned in A is old yet remains significant in large 

organizations. Among the options, "mainframe computers" are known to have been in use for decades and 

are still critical for handling massive, complex operations in industries like banking, finance, and logistics. 

A ys i|yka ;dlaIKh merKs kuq;a úYd, wdh;kj, ie,lsh hq;= f,i mj;sk nj m%ldYh fhdackd 
lrhs' úl,am w;r" "uyd mß.Kl" oYl .Kkdjla ;siafia Ndú;fha mj;sk nj okakd w;r nexl=" 
uQ,H iy iemhqï jeks l¾udka;j, oejeka;" ixlS¾K fufyhqï yeisrùu i|yd ;ju;a ;SrKd;aul fõ' 
 

Other options like "cloud computing" do not fit because cloud computing is relatively new, not "very old." 

"j<dl=¿ mß.Kkh" jeks fjk;a úl,am fkd.e<fma ukao j<dl=¿ mß.Kkh idfmalaIj w¨;a ñi 
"b;d merKs" fkdfõ' 
 

Blank / ysia;ek B 

The paragraph highlights the technology’s power and another characteristic that contributes to its 

popularity. For mainframe computers, one of their most recognized features is reliability—they are known 

for their ability to handle workloads efficiently without frequent downtime. 
fþoh ;dlaIKfha n,h iy tys ckm%sh;ajhg odhl jk ;j;a ,laIKhla biau;= lrhs' uyd mß.Kl 
i|yd" tAjdfha jvd;au y÷kd.;a wx.hla jkafka úYajikSh;ajhhs' ks;r wl%sh ùulska f;drj ld¾hlaIu 
f,i ld¾h Ndrh yeisrùfï yelshdj i|yd tAjd m%isoaOh' 
 
Accordingly, / tA wkqj" 
A - The main frame computer / uyd mß.Klh 

B - Reliability / tys úYajdikSh;ajhhs' 
 
So, the correct answer number here is 4. 

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

     

1) A - cloud computing 
j<dl=¿ mß.Kkh 

B - non-reliance on the Internet  
th wka;¾cd,h u; fkdhemSuhs' 
  

2) A - cloud computing 
j<dl=¿ mß.Kkh 

B - non-reliance on service providers  
th fiajdimhkakka u; fkdhemSuhs' 
 

3) A - the main frame computer  
uyd mß.Klh 

B - low cost  
tys wvq ñ,hs' 
 

4) A - the main frame computer 
uyd mß.Klh 

B - reliability  
tys úYajdikSh;ajhhs' 
 

5) A - the main frame computer 
uyd mß.Klh 

B - small size  
tys úYd,;ajhhs' 
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4. A village of houses constructed mainly with the aid of a special equipment is nearing completion in the 

United States of America. This equipment has been used to construct the walls of the houses with the 
foundations and the roofs constructed in the traditional way. This equipment reduces the number of 
workers required for the construction process and has made the process faster and cheaper with minimized 
construction waste. What could be this special equipment? 
úfYaI WmlrKhl uQ,sl wdOdrfhka bÈflrekq ksjdi .ïudkhla weußld tlai;a ckmofha ksuùug 
wdikakh' ksjdij, ì;a;s fuu WmlrKh Ndú;fhka f.dvk.d we;s w;r" w;a;sjdrï iy jy, 
idïm%odhsl l%uhg f.dvk.d we;' bÈlsÍï l%shdj,shg wjYH fiajlhkaf.a .Kk fuu WmlrKh wvq 
lrk w;r l%shdj,sh blauka iy ,dNodhS fldg" bÈlsÍul§ we;sjk kdia;sh o wju lr we;' fuu 
úfYaI WmlrKh l=ula úh yels o@ 

 

1)  a digitizer / ixLHdxllhla   2)  a large 3D printer / úYd, ;%sudK uqølhla 
3)  a plotter / ,l=Kq lrkhla   4)  a pointing device / oelajqï Wmdx.hla 
5)  a joystick / fufyhqï háhla 

 
Answer : 2) 
 

A large 3D printer is increasingly being used in the construction industry to create structures such as walls 
and other parts of buildings by depositing material layer by layer. 
úYd, ;%sudK uqøK hka;%hla bÈlsÍï lafIa;%fha jeä jeäfhka Ndú;d lrñka f.dvke.s,sj, ì;a;s iy 
wfkl=;a fldgia jeks jHqyhka ia:rfhka ia:r ;ekam;a lsÍfuka ks¾udKh lrhs' 
 
This technology / fuu ;dlaIKh: 
 

− Automates significant portions of the construction process. 
bÈlsÍï l%shdj,sfha ie,lsh hq;= fldgia iajhxl%Sh lrhs' 

 

− Reduces the need for labor. 
fiajl wjYH;dj wvq lrhs' 

 

− Decreases material waste through precise material deposition. 
ksYaÑ; øjH ;ekam;a ùu yryd wmøjH wvq lrhs' 

 

− Speeds up the construction process while reducing costs. 
msßjeh wvq lrk w;ru bÈlsÍï l%shdj,sh fõ.j;a lrhs' 

 
Why the other options are incorrect / fjk;a úl,am jerÈ jkafka wehs( 
 
Option / úl,amh 1) 
A digitizer converts analog information into digital form. It is used for input purposes (e.g., drawing or 
design) but cannot physically construct walls. 
ixLHdxllhla m%;siu f;dr;=re wxls; wdldrhg mßj¾;kh lrhs' th wdodk wruqKq i|yd Ndú;d 
lrhs ^Wod( we£u fyda ie,iqï lsÍu& kuq;a fN!;slj ì;a;s ;eksh fkdyel' 
 

Option / úl,amh 3) 
A plotter is a printing device that draws graphics or designs, mainly for engineering drawings. It cannot 
be used for physical construction. 
,l=Kqlrkh hkq m%Odk jYfhka bxðfkare Ñ;% i|yd Ñ;%l fyda fudaia;r w¢k uqøK WmlrKhls' th 
fN!;sl bÈlsÍï i|yd Ndú;d l< fkdyel' 
 

Option / úl,amh 4) 
A pointing device, such as a mouse or trackpad, is used to interact with a computer interface. It has no role 
in physical construction. 
mß.Kl w;=reuqyqK;la iuÕ wka;¾l%shd lsÍug uQislhla fyda g%ela mEâ jeks oelaùfï Wmdx.hla 
Ndú;d lrhs' fN!;sl f.dvke.Sfï§ tys ld¾hNdrhla fkdue;' 
 

Option / úl,amh 5) 
A joystick is primarily a control device for navigation or gaming and has no application in the construction 
of houses. 
fufyhqï háh hkq uQ,sl jYfhka ixpd,kh fyda l%Svd i|yd md,k Wmdx.hla jk w;r ksjdi 
bÈlsÍfï§ lsisÿ fhÿula fkdue;' 
 
So, the correct answer number here is 2. 
tuksid, fuys ksjerÈ ms<s;=re wxlh 2 fõ. 
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5. The figure below shows some components and connections on a computer motherboard. 

mß.Kl ujq mqjrejl we;s ixrpl iy iïnkaO;d iuyrla my; rEmfha olajd we;' 
 

 
 

The labels A-E indicate the following: 

tys f,an, A-E u.ska my; oE oelafõ' 
 
A. hard disk / oDV äialh 

B. ROM BIOS 

C. connector for audio port / Y%jH flfjksh i|yd iïnkaOlh 

D. connector for network port / cd, flfjksh i|yd iïnkaOlh 

E. connector for USB port / USB flfjksh i|yd iïnkaOlh 

 

What are indicated by the labels X, Y and Z respectively? 

X, Y iy Z f,an, u.ska ms<sfj<ska oelafjkafka fudkjd o@ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 

A 

Power supply / n, iemhqu 

battery / negrsh 
B 

Y 

X 

Connector  
iïnkaOl 

Connector  
iïnkaOl 

E D Z C 

Fan / mxldj 
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1)  X - connector for video port 
ùäfhda flfjksh i|yd 
iïnkaOlh 
  

 Y - CPU  Z - memory  
u;lh 
  

2)  X - connector for video port 
ùäfhda flfjksh i|yd 
iïnkaOlh 
 

 Y - memory  
u;lh 

 Z - metadata  
o;a; ms<sn| o;a; 
 

3)  X - CPU  Y - memory  
u;lh 

 Z - connector for video port 
ùäfhda flfjksh i|yd 
iïnkaOlh  

 

4)  X - CPU  Y - connector for video port 
ùäfhda flfjksh i|yd 
iïnkaOlh 
 

 Z - memory  
u;lh  

5)  X - memory  
u;lh 

 Y - connector for video port 
ùäfhda flfjksh i|yd 
iïnkaOlh 

 Z - CPU 

 



 

 

 
Answer : 3) 

 

The northbridge is responsible for handling high-speed components, such as the CPU, memory (RAM), 

ROM and transferring data between hard disk and RAM. Located close to the CPU on the motherboard, 

the northbridge uses a high-speed bus for direct data transfer. In modern systems, many of the northbridge's 

functions, like memory and ROM communication, have been integrated into the CPU itself. 

CPU" u;lh (RAM), ROM jeks wêfõ.S Wmdx. yeisrùu iy oDV äialh iy RAM w;r o;a; 
yqjudre lsÍu i|yd Northbridge j.lSu orhs' ujq mqjrefõ CPU tlg wdikakj msysgd we;s 
Northbridge iDcq o;a; yqjudrej i|yd wêfõ.S nihla Ndú;d lrhs' kùk moaO;s ;=<" u;lh iy 
ROM ikaksfõokh jeks Northbridge ys fndfyda ld¾hhka CPU fj;u tAldnoaO lr we;' 
 

The southbridge, on the other hand, manages slower components and peripherals. These include USB 

ports, audio ports, network interfaces, and storage devices like hard drives and solid-state drives. It serves 

as the controller for input/output (I/O) operations and peripherals, ensuring these devices communicate 

effectively with the CPU. Unlike the northbridge, the southbridge is located further away from the CPU 

as it handles lower-speed tasks. In newer systems, the southbridge’s functionality has been combined into 

a single chip known as the Platform Controller Hub (PCH).  

wfkla w;g" southbridge ukao.dó ixrpl iy m¾hka; l<ukdlrKh lrhs' fïjdg USB flfjks" 
Y%jH flfjks" cd, w;=reuqyqK;a iy ùäfhda flfjks we;=<;a fõ' th wdodk$m%;sodk (I/O) fufyhqï 
iy m¾hka; i|yd md,lh f,i l%shd lrhs" fuu Wmdx. CPU iuÕ M,odhS f,i ikaksfõokh lsÍu 
iy;sl lrhs' northbridge fuka fkdj" southbridge wvq fõ. ld¾hhka yiqrejk neúka CPU fj;ska 
;j;a ÿßka msysgd we;' 
 
 

 

 

 

 

 

 

 

 

 

 

Together, the northbridge and southbridge work to facilitate smooth data flow across all components of 

the computer, ensuring efficient system performance. 

northbridge iy southbridge tlaj" ld¾hlaIu moaO;s l%shdldß;ajh iy;sl lrñka mß.Klfha ish¨u 
wx. yryd iqug o;a; m%jdyhg myiqlï ie,iSug l%shd lrhs' 
 
Accordingly, / tA wkqj" 
 
X – CPU  

Y – memory / u;lh  

Z – connector for video port / ùäfhda flfjksh i|yd iïnkaOlh 
 
So, the correct answer number here is 3. 

tuksid, fuys ksjerÈ ms<s;=re wxlh 3 fõ. 
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6. A person notes that a desktop computer was booting very fast from the hard disk after the computer was 

repaired. Which of the following would have been done during the repair?  
w¨;ajeähd lsÍulska miqj fïi mr.Klhla oDV äialfhka b;d fõ.fhka wdrïN ^boot& jk nj 
mqoa.,fhla ksÍlaIKh lrhs' w¨;ajeähdfõ È my; ljrla isÿ lrkakg we;s o@ 
 

1) Decreasing RAM and reinstalling the operating system  
RAM wvq lr fufyhqï moaO;sh kej; ia:dmkh lsÍu' 
 

2) Formatting the hard disk only  
oDv äialh wdlD;slrKh ^Format& lsÍu muKla 
 

3) Installing a new CD drive only  
w¨;a CD Odjlhla msysgqùu ^Install& muKla 
 

4) Replacing the small fan inside the computer only  
mß.Klh ;=< we;s l=vd mxldj ^fan& wdfoaY lsÍu muKla 
 

5) Replacing the hard disk with a Solid-state Drive (SSD) and reinstalling the operating system  
oDv äialh fjkqjg >k ;;a;aj Odjlhla wdfoaY lr fufyhqï moaO;sh kej; ia:dmkh lsÍu 

 
Answer : 5) 
 
Booting  
The process of starting up a computer and loading the operating system into memory from a storage device 
(ex: hard disk or SSD). Faster booting means the system starts more quickly after being turned on. 
mß.Klhla wdrïN lsÍu iy .nvd Wmdx.hlska fufyhqï moaO;sh u;lhg megùfï l%shdj,sh ^Wod( 
oDV ;eáh fyda SSD&' fõ.j;a wdrïNhla hkq moaO;sh il%sh lsÍfuka miq blaukska wdrïN ùuhs' 
 
Hard Disk / oDV ;eáh 
A traditional data storage device (HDD) using spinning magnetic platters to store and retrieve digital 
information. It is slower compared to modern storage technologies like SSDs.  
wxls; f;dr;=re .nvd lsÍu iy ,nd .ekSu i|yd lerflk pqïnl ;eá Ndú;d lrk iïm%odhsl 
o;a; .nvd lsÍfï Wmdx.hls (HDD) SSD jeks kùk .nvd ;dlaIKhkag idfmalaIj ukao.dó fõ' 
 
RAM (Random Access Memory / iiïNdú m%fõY u;lh) 
Temporary memory used by the computer to perform tasks. More RAM generally means better 
multitasking and faster performance, but it doesn’t directly affect boot speed.  
;djld,sl u;lh ld¾hhka bgq lsÍu i|yd mß.Klh Ndú;d lrhs' jeä RAM hkq idudkHfhka jvd 
fyd| nyq-ld¾hhla iy fõ.j;a l%shdldß;ajhla woyia lrhs' kuq;a th werUqï fõ.h fl,skau 
n,mdkafka ke;' 
 
Formatting / wdlD;slrK 
The process of preparing a storage device like a hard disk by erasing all data and setting up a new file 
system. It doesn’t inherently improve speed unless combined with other actions.  
ish¨u o;a; uld oud kj f.dkq moaO;shla ieliSfuka oDV ;eáhla jeks .nvd Wmdx.hla ilia lsÍfï 
l%shdj,shhs' th fjk;a l%shd iuÕ ixl,kh ù we;akï ñi iycfhkau fõ.h jeä ÈhqKq fkdlrhs' 
 
CD Drive 
An optical drive used for reading or writing CDs. Installing a new CD drive has no impact on boot speed. 
ixhqla; ;eá lshùu fyda ,sùu i|yd Ndú;d lrk oDYH Odjlhla' kj CD Odjlhla ia:dmkh lsÍu 
werUqï fõ.h flfrys n,mEula ke;' 
 
Fan / úÿ,s mxldj  
A cooling component that prevents the computer’s internal components from overheating. Replacing a fan 
addresses thermal issues but doesn’t affect speed.  
mß.Klfha wNHka;r fldgia Wkqiqï ùu j<lajk isis,k ixrplhls' úÿ,s mxldjla m%;sia:dmkh 
lsÍfuka ;dm .eg¿ úi|k kuq;a fõ.hg n,mdkafka ke;' 

 

Solid-State Drive / >k-;;aj Odjl (SSD) 

A modern storage device that uses flash memory. It is much faster than traditional hard disks (HDDs) for 

reading and writing data.  
iefK,s u;lh Ndú;d lrk kùk .nvd Wmdx.hls' o;a; lshùu iy ,sùu i|yd iïm%odhsl oDV 
;eá (HDDs) j,g jvd th b;d fõ.j;a fõ' 
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• Decimal part / oYu fldgi(  
  

 .25 × 2 

0 .50 × 2 

1 .00 × 2 

 
0.2510 = 0.012  

 
Explanation of each option / tla tla úl,amh meyeÈ,s lsÍu( 
 
Option / úl,am 1) 
Incorrect. Decreasing RAM reduces performance. Even with a fresh OS installation, booting won't 
improve significantly.  
jerÈhs' RAM wvq lsÍu ld¾h idOkh wvq lrhs' kj OS ia:dmkhlska jqjo" wdrïN lsÍu ie,lsh 
hq;= f,i jeäÈhqKq fkdfõ' 
 
Option / úl,am 2) 
Incorrect. While formatting clears data and might remove errors, it doesn’t improve the physical speed of 
the hard disk.  
jerÈhs' wdlD;slrKh o;a; bj;a lrk w;r fodaI bj;a l< yels w;r" th oDV ;eáfha fN!;sl 
fõ.h jeä ÈhqKq fkdlrhs' 
 
Option / úl,am 3) 
Incorrect. CD drives are unrelated to the boot process and have no effect on system speed.  
jerÈhs' CD Odjlhka werUqï l%shdj,shg iïnkaO fkdjk w;r moaO;sfha fõ.h flfrys n,mEula ke;' 
 
Option / úl,am 4) 
Incorrect. A fan replacement addresses cooling and thermal issues but doesn’t influence booting or 
performance.  
jerÈhs' úÿ,s mxld m%;sia:dmkh isis,kh iy ;dm .eg¿ wduka;%Kh lrk kuq;a wdrïN lsÍug fyda 
l%shdldÍ;ajhg n,mdkafka ke;' 
 
Option / úl,am 5) 
Correct. SSDs are significantly faster than HDDs. Reinstalling the OS ensures the system runs efficiently, 
contributing to quicker boot times.  
ksjerÈhs' SSDs HDD j,g jvd ie,lsh hq;= ;rï fõ.j;a fõ' fufyhqï moaO;sh kej; ia:dmkh 
lsÍu uÕska moaO;sh ld¾hlaIuj l%shd;aul jk nj iy;sl lrhs" fõ.j;a werUqï fõ,djka i|yd 
odhl fõ' 
 
Therefore, the correct answer is 5). 
tneúka" ksjerÈ ms<s;=r 5) fõ' 

 
7. What is the correct binary equivalent of decimal 14.2510?  

oYuh 14.2510 g ;=,H jk ksjerÈ oaúuh ixLHdj l=ulao@ 
 

 

 

Answer : 4) 

 

Converting Decimal to Binary / oYuh oaùuh njg mßj¾;kh lsÍu 

 

• Integer part / ksÅ, fldgi( 
 

2 14  

 

2 7 - 0 

2 3 - 1 

2 1 - 1 

 0 - 1 
 

1410 = 11102 

 
 

So / tneúka" 
14.2510 = 1110.012.  

 

Therefore, the correct answer is 4). 

tneúka" ksjerÈ ms<s;=r 4) fõ' 
 

          

1) 1001.10 2) 1010.11 3) 1011.01 4) 1110.01 5) 1111.10 
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8. What is the correct decimal equivalent of octal 1208?  

wIaGuh 1208 g ;=,H jk ksjerÈ oYuh ixLHdj l=ulao@ 
 

 

 

Answer : 3) 

 

Converting Octal to Decimal  
wIagl oYuh njg mßj¾;kh lsÍu 

 

1208 

1 2 0 

82 81 80 

64 8 1 

64×1 8×2 1×0 

64 +16 + 0 

8010 

 

So / tneúka" 
1208 =8010. 

 

Therefore, the correct answer is 3). 

tneúka" ksjerÈ ms<s;=r 3) fõ' 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

          

1) 10 2) 17 3) 80 4) 136 5) 640 
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9. Which of the following are correct?  

my; ljrla ksjerÈ fõo@ 
 

I     :  EB716 = 1110 1011 01112 

II    :  8410 = 10101002 

III   :  7538 = 10010112 

 

 

 
 

Answer : 2) 

 

Let’s go through each of the given options.  
,nd § we;s tla tla úl,amhka yryd huq' 
 

Option / úl,am I – Correct / ksjerÈhs 
 

Let’s convert EB716 to Binary. 

EB716 oaùuh njg mßj¾;kh lruq' 
 

EB716 

E B 7 

14 11 7 

1110 1011 0111 

1110 1011 01112 

 

Option / úl,am II – Correct / ksjerÈhs 
 
Let’s convert 8410 to Binary. 

8410 oaùuh njg mßj¾;kh lruq' 
 
2 84  

 

2 42 - 0 

2 21 - 0 

2 10 - 1 

2 5 - 0 

2 2 - 1 

2 1 - 0 

 0 - 1 

 

8410 = 10101002 

 

Option / úl,am III – Incorrect / jerÈhs 
 
Let’s convert 7538 to Binary. 

7538 oaùuh njg mßj¾;kh lruq' 
 

7 5 3 

111 101 011 

111 101 0112 

 

According to this, answer number 2) I and II only is correct.  

fï wkqj" ms,s;=re wxl 2) I iy II muKs ksjerÈ fõ' 
 
 
 
 
 

          

1)  I only. 
I muKs. 

2)  I and II only. 
I yd II muKs. 

3) I and III only. 
I yd III muKs. 

4) II and III only. 
II yd III muKs. 

5) All of the above. 
by; ish,a,u. 
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10. The second and third rows of the following table contain 2 English words and their binary representations 

according to the ASCII code. The binary representation of  No!  is kept blank.  

my; j.=fõ fojeks iy ;=kajeks fma<sj, bx.%Sis jpk folla iy ASCII fla;hg wkqj tAjdfha oaúuh 
ksrEmKhka we;' No! ys oaúuh ksrEmKh ysiaj ;nd we;' 

 

Word 
jpkh 

Binary representation 
oaúuh ksrEmKh  

no 1101110 1101111 

N! 1001110 0100001 

No!  

 

What is the correct replacement for the blank?  
ysia;ekg iqÿiq wdfoaYlh l=ulao@ 

 

1)  0100001 1001110 1101111   2)  1001110 0100001 1101111  

3)  1001110 1101111 0100001   4)  1101110 0100001 1101111 

5)  1101110 1101111 0100001 
 

Answer : 3) 

 

BCD (Binary-Coded Decimal), EBCDIC (Extended Binary Coded Decimal Interchange Code), ASCII 

(American Standard Code for Information Interchange), and Unicode are encoding systems used to 

represent characters in computers.  

BCD (Binary-Coded Decimal), EBCDIC (Extended Binary Coded Decimal Interchange Code, ASCII 

(American Standard Code for Information Interchange) iy hqksfldaâ hkq mß.Klj, wlaIr ksrEmKh 
lsÍug Ndú;d lrk fla;SlrK moaO;s fõ' 
 

• BCD is an early encoding method primarily for numeric data, using 4-bit binary codes to represent 

decimal digits (0–9).  

BCD hkq oYu b,lalï (0–9) ksfhdackh lsÍu i|yd ^4-bit& oaúuh fla; Ndú;d lrk uQ,sl 
jYfhka ixLHd;aul o;a; i|yd uq,a fla;SlrK l%uhls' 

 

• EBCDIC, developed by IBM, is an 8-bit character, supporting 256 characters, including letters, 

numbers, and special symbols.  

IBM úiska jeä ÈhqKq lrk ,o EBCDIC hkq wl=re" wxl iy úfYaI ixfla; we;=¿j wlaIr 
256 lg iyh olajk wlaIr fla;k moaO;shls' 

 

• ASCII, widely used in modern systems, is a 7-bit encoding standard that represents 128 characters, 

including English letters, numbers, and control codes, later extended to 8 bits (Extended ASCII) for 

256 characters.   

kùk moaO;sj, nyq,j Ndú;d jk ASCII hkq bx.%Sis wl=re" wxl iy md,k fla; we;=¿j wlaIr 
128& la ksfhdackh lrk 7-ìgq fla;SlrK m%ñ;shls" miqj wlaIr 256 i|yd ìgq 8 (Extended 

ASCII) olajd §¾> lrk ,§' 
 

• Unicode is the most comprehensive encoding system, supporting over 143,000 characters from 

various languages, symbols, and scripts worldwide. It uses variable-length encoding formats like UTF-

8, UTF-16 and UTF-32, making it the global standard for  
hqksfldaâ hkq f,dj mqrd úúO NdId" ixfla; iy ial%smaÜ j,ska wlaIr 143"000lg jvd iyh olajk 
jvd;a úia;S¾K fla;SlrK moaO;shhs' th UTF-8" UTF-16 iy UTF-32 jeks úp,H-È. fla;SlrK 
wdlD;s Ndú;d lrhs" th f.da,Sh m%ñ;sh njg m;a lrhs' 

 

The table provides binary representations for ASCII-encoded characters of two words. The task is to find 

the binary representation for No!.  

j.=j jpk foll ASCII-fla;kh l< wlaIr i|yd oaúuh ksrEmKhka imhhs ld¾hh jkafka No! 
i|yd oaúuh ksrEmKh fidhd .ekSuhs' 
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Step 1 - Understand the Word Structure / jpk jHqyh f;areï .ekSu' 
 

No! consists of three characters / No! wlaIr ;=klska iukaú; fõ(   

• N (uppercase) 

• o (lowercase) 

• ! (Exclamation mark) 

 

Step 2 - Find ASCII Binary Representations / ASCII oaúuh ksfhdackh fiùu 

 

• ASCII value for N / N i|yd ASCII w.h: 78 = 10011102 

• ASCII value for o / o i|yd ASCII w.h: 111 = 11011112 

• ASCII value for ! / ! i|yd ASCII w.h: 33 = 01000012 

 

Step 3 - Combine the Representations / ksrEmKhka tAldnoaO lsÍu 

 

The binary representation for No! is / No! i|yd oaúuh ksrEmKh( 
1001110 1101111 0100001 

 

Therefore, the correct answer is 3) 1001110 1101111 0100001. 

tneúka" ksjerÈ ms<s;=r 3) 1001110 1101111 0100001 fõ' 
 

 

11. 110012 + 100012  = 

 
 
 

Answer : 1 ) 

 

Binary Addition / oaúuh ixLHd tl;= lsÍu( 
 

Add bit by bit (from right to left), applying the binary addition rules. 

oaúuh tl;= lsÍfï kS;s fh§fuka áflka ál tl;= lsÍu wdrïN lrkak (ol=fKa isg jug). 
 

• 0 + 1 = 1 

• 0 + 0 = 0 

• 1 + 0 = 1 

• 1 + 1 = 0 + carry / b;sß 1 

 

Now, let’s perform addition on 110012 and 100012. 

oeka" 110012 iy 100012 u; tl;= lsÍu isÿ lruq' 
 

 1 1 0 0 1 

+ 1 0 0 0 1 

1 0 1 0 1 0 

 

The sum is 1010102. 
tl;=j 1010102 fõ' 
 

So, the correct answer is 1) 1010102. 

tneúka ksjerÈ ms<s;=r 1) 1010102 fõ. 
 
 
 
 
 
 
 

          

1) 1010102 2) 1010112  3) 1011002  4) 1110012  5) 1110102  
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12. Which of the following express the output (F) of the given Circuit? 

§ we;s mßm:fha m%;sodkh (F), my; ljrlska m%ldY fõ o@ 
 

 
 
 
 
 

Answer : 5) 

 

Step-by-step analysis / mshjfrka mshjr úYaf,aIKh( 
 

X is fed directly into the circuit. 

X iDcqju mßm:hg fmdaIKh fõ' 
 
NOT gate / NOT oajdrh: 
 

• Y is passed through a NOT gate, producing Y. 

Y ksIamdokh lrñka Y" NOT oajdrh yryd .uka lrhs' 
 
AND gate / AND oajdrh: 

 

• Inputs to the AND gate are X and Y. 

AND oajdrhg fhojqï jkafka X iy Y fõ' 
 

• Output of this gate is XY. 

fuu oajdrfha m%;sodkh XY fõ' 
 

OR gate / OR oajdrh: 

 

• Inputs to the OR gate are XY (from the AND gate) and Z. 

OR oajdrhg fhojqï XY (AND oajdrfhka) iy Z fõ' 
 

Output of the OR gate (final output F) is: 

OR oajdrfha m%;sodkh (wjidk m%;sodkh F)( 
 

F = (XY̅̅̅̅̅ ) + Z 

 

So, the correct answer is 5) (XY̅̅̅̅̅ ) + Z. 

tneúka" ksjerÈ ms<s;=r 5) (XY̅̅̅̅̅ ) + Z fõ' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

          

1) 
.(𝑋 + 𝑌)𝑍 2) (𝑋 + 𝑌̅̅̅ ̅̅ ̅̅ ̅̅ ) + 𝑍  

3) (𝑋 + 𝑌̅̅̅ ̅̅ ̅̅ ̅̅ )𝑍  
4) 

.𝑋𝑌 + 𝑍 5) (𝑋𝑌̅̅̅ ̅̅ ) + 𝑍  
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13. Supplying Double complement and De Morgan’s Laws to 𝑥̅ + 𝑦𝑧 results in 

oaú;aj m%;sf,dau (Double complement) iy ã fuda¾.kaf.a (De Morgan’s) kHdhhka 𝑥̅ + 𝑦𝑧 g fhojQ 
úg my; ljrla ,efí o@ 
 
 
 
 
Answer : 4) 

 

Let’s apply the double complement law (A = A̅̅) to X̅ + YZ. 

oaú;aj m%;sf,dau kHdh (A = A̅̅) X̅ + YZ fj; fhdouq' 
 

= X̅ + YZ̿̿ ̿̿ ̿̿ ̿̿ ̿ 

 

Now, let’s apply De Morgan’s law (A + B̅̅ ̅̅ ̅̅ ̅ = A̅. B̅) to simplify the inner complement: 

oeka" wNHka;r wkqmQrlh ir, lsÍug o uqjd¾ m%fïhh (A + B̅̅ ̅̅ ̅̅ ̅ = A̅. B̅) fhdouq( 
 

(X̅ + YZ̿̿ ̿̿ ̿̿ ̿̿ ̿) = (X̿. (YZ̅̅̅̅ )̅̅ ̅̅ ̅̅ ̅̅ ̅)  

 

Let’s apply the double complement law (A = A̅̅) again. 

oaú;aj m%;sf,dau kHdh (A = A̅̅) kej; l%shd;aul lruq' 
 

(X̿. (YZ̅̅̅̅ )̅̅ ̅̅ ̅̅ ̅̅ ̅) = (X. (YZ̅̅̅̅ )̅̅ ̅̅ ̅̅ ̅̅ ̅) = XYZ̅̅̅̅̅̅ ̅̅ ̅   

 

So, the correct answer is 4) XYZ̅̅̅̅̅̅ ̅̅ ̅.  

tneúka ksjerÈ ms<s;=r 4) XYZ̅̅̅̅̅̅ ̅̅ ̅  fõ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

          

1) .𝑥𝑦 + 𝑧 2) 𝑥𝑦 + 𝑧  3) 𝑥̅𝑦̅𝑧  4) 
.𝑥(𝑦𝑧̅̅ ̅)̅̅ ̅̅ ̅̅ ̅̅  5) 𝑥̅𝑦̅ + 𝑦𝑧  
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14. What is the most simple Boolean expression that can be obtained through the given Karnaugh map? 

§ we;s ldfkda is;shu yryd ,nd.; yels ir,;u nQ,Sh m%ldYh l=ula o@ 
 

 
 
 
 

Answer : 5) 

 

You can group 1s or 0s in the given K-map using grouping laws, to derive the most simplified expression. 

,nd § we;s ldfkda-is;shu ;=< 1 tAjd fyda 0 tAjd ldKav lsÍfï kS;s Ndú;fhka ldKav lsÍfuka" jvd;a 
ir, l, nq,shdkq m%ldYkh jHq;amkak l< yel' 
 

Let’s group 1s / 1 tAjd lKavdhï lruq' 
 

 
 

Combine the two groups: 
ldKav fol tAldnoaO lrkak( 
 
y + xz  

 

So, the correct answer is 5) y + xz. 

tneúka" ksjerÈ ms<s;=r 5) y + xz fõ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

          

1) .𝑦 2) 𝑥𝑧  3) 𝑥𝑧̅  4) .𝑥̅𝑧 5) 𝑦 + 𝑥𝑧̅  
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15. Which of the following are correct regarding the Process Control Block (PCB)? 

l%shdhk md,k LKavh (PCB) iïnkaOfhka my; ljrla ksjerÈ fõ o@ 
 

A- It is a data structure used by the operating system to manage information about a process. 
th l%shdhkhl (process) f;dr;=re l<uKdlrKh lsÍu ioyd fufyhqï moaO;sh úiska Ndú;d 
lrkq ,nk o;a; jHqyhls' 
 

B- It is created during the compilation of a program. 
th l%uf,aLhla iïmdokfha (compilation) § iEfoa' 

 

C- The Program Counter values of two PCBs can be the same. 
PCB foll Program Counter w.hka tl iudk úh yels h' 
 

 
 
 

Answer : 3) 
 

Process Control Block / l%shdhk md,k LKavh( 
 

• A data structure maintained by the operating system for each process. 
tla tla l%shdhkh i|yd fufyhqï moaO;sh úiska mj;ajdf.k hkq ,nk o;a; jHqyhls' 

 

• Stores essential information like process ID, program counter (PC), CPU registers, memory 
management details, process state, and more. 
l%shdhk yÿkajkh" jevigyka .Klh" CPU frðia;r" u;l l<ukdlrK úia;r" l%shdhk ;;a;ajh 
jeks w;HjYH f;dr;=re fndfyduhla .nvd lrhs' 

 
Program Counter / l%uf,aL .Klh( 
 

• A register that holds the memory address of the next instruction to be executed by the process. 
l%shdhkh u.ska l%shd;aul l< hq;= ó<Õ Wmfofiys u;l ,smshkh wvx.= frðia;rhls' 
 

• Keeps track of where the process is in its instruction sequence. 
l%shdhkh tys Wmfoia wkqms<sfjf,ys l=uk ia:dkfha isákafka o hkak ms<sno igyka ;nd.kS' 

 
Explanation of each statement / tla tla m%ldYh meyeÈ,s lsÍu(  
 
Statement / m%ldYh A – Correct / ksjerÈhs 
As stated above, PCB is a data structure maintained by the operating system that holds information about 
a process. 
by; i|yka l< mßÈ" PCB hkq l%shdj,shla ms<sn| f;dr;=re wvx.= fufyhqï moaO;sh úiska 
mj;ajdf.k hkq ,nk o;a; jHqyhls' 
 

Statement / m%ldYh B – Incorrect / jerÈhs 
The PCB is not created during compilation; it is created when a process is loaded into memory and ready 
for execution. Compilation translates source code into executable code. 
PCB iïmdokfha§ ks¾udKh fkdfõ; l%shdhkhla u;lhg mQrKh fldg l%shd;aul lsÍug iQodkï jk 
úg th ks¾udKh fõ' iïmdokh lsÍfï§ isÿ jkafka m%Nj fla;h l%shd;aul l< yels fla;hla njg 
mßj¾;kh lsÍuhs' 
 

Statement / m%ldYh C – Correct / ksjerÈhs 
Two PCBs can have the same program counter values under certain circumstances, such as: 
PCB foll we;eï ;;ajhka hgf;a tlu program counter w.hka ;sìh yel, tAjdkï" 
 

• Both processes are at the same point in execution (ex: multiple instances of the same program running 
simultaneously). 
l%shdhk folu l%shd;aul lsÍfï l%shdj,sfha tlu ia:dkhl mej;Su ^Wod( tlu jevigyfka wjia:d 
lsysmhla tljr l%shd;aul ùu&' 

 

• Context switching may temporarily save identical program counter values if processes execute the 
same instruction sequence. 
l%shdhk tlu Wmfoia wkqms<sfj, l%shd;aul lrkafka kï ikao¾Nh iaúph u.ska ;djld,slj iudk 
jevigyka .Klh w.hka iq/lsh yels ùu' 

          

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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16. Amara switches on a multi-user computer system. After it has booted, Sama logs on to the computer from 

a terminal and starts a web browser. After sometime, Sama starts a text editor also to work on her Python 
program. Then Rani also logs on to the computer from another terminal and starts a web browser. 
wur nyq-mßYS,l mß.Klhla mK.kajhs' th wdrïN jQ úg idud tu mß.Klhg g¾ñkh,hlska 
mQrk (login) ù fjí w;ßlaiqjla wrUhs' uo fõ,djlg miqj idud ;u mhs;ka fla;fha jevlghq;= 
lsÍu ioyd mdG ixialdrlhla o (text editor) wrUhs' bkamiq rdKs o fuu mß.Klhg fjk;a 
g¾ñk,hlska mqrk ù fjí w;ßlaiqjla wrUhs' 

 

Which of the following are possible execution sequences on the processor of this computer? 
tu mß.Klfha ilikh u; Odjkh jkakkaf.a ksjerÈ wkqms<sfj<la úh yelafla my; ljrla o@ 
 
1) BIOS → OS → Sama's web browser process → OS → Sama's text editor process → OS 

→ Rani's web browser process → OS → Sama's text editor process → ... 
BIOS → OS → idudf.a fjí w;ßlaiq l%shdhkh → OS → idudf.a mdG ixialdrl l%shdhkh → 
OS → rdKsf.a fjí w;ßlaiq l%shdhkh → OS → idudf.a mdG ixialdrl l%shdhkh → … 
 

2) BIOS → OS → Sama's web browser process → Sama's text editor process → OS → Rani's web 
browser process → OS → Sama's web browser process → ... 
BIOS → OS → idudf.a fjí w;ßlaiq l%shdhkh → idudf.a mdG ixialdrl l%shdhkh → OS → 
rdKsf.a fjí w;ßlaiq l%shdhkh → OS → idudf.a fjí w;ßlaiq l%shdhkh → ... 
 

3) BIOS → Sama's web browser process → Sama's text editor process → OS → Rani's web browser 
process → OS → Sama's text editor process → ... 
BIOS → idudf.a fjí w;ßlaiq l%shdhkh → idudf.a mdG ixialdrl l%shdhkh → OS → rdKsf.a 
fjí w;ßlaiq l%shdhkh → OS → idudf.a mdG ixialdrl l%shdhkh → … 
 

4) OS → BIOS → Sama's web browser process → OS → Sama's text editor process → OS 
→ Rani's web browser process → OS → Sama's web browser process → ... 
OS → BIOS → idudf.a fjí w;ßlaiq l%shdhkh → OS → idudf.a mdG ixialdrl l%shdhkh 
→ OS → rdKsf.a fjí w;ßlaiq l%shdhkh → OS → idudf.a fjí w;ßlaiq l%shdhkh → ... 
 

5) OS → BIOS → Sama's web browser process → Sama's text editor process → OS → Rani's web 
browser process → OS → Sama's web browser process → ... 
OS → BIOS → idudf.a fjí w;ßlaiq l%shdhkh → idudf.a mdG ixialdrl l%shdhkh → OS 
→ rdKsf.a fjí w;ßlaiq l%shdhkh → OS → idudf.a fjí w;ßlaiq l%shdhkh → ... 

 
Answer : 1) 
 

Computer Boot Process / mß.Kl werUqï l%shdj,sh( 
 

When a computer is powered on, the BIOS (Basic Input/Output System) initializes hardware and loads 
the operating system from secondary storage into memory. The OS then takes control of the computer. 
mß.Klhla n,.kajk úg§" BIOS ^uQ,sl wdodk$m%;sodk moaO;sh& u.ska oDVdx. wdrïN lr fufyhqï 
moaO;sh oaù;Sl .nvdfõ isg u;lhg mQrKh lrhs' túg OS tl u.ska mß.Klfha md,kh ,nd .kS' 
 
Multi-User Operating Systems / nyq-mßYS,l fufyhqï moaO;s( 
 

A multi-user OS allows multiple users to access the computer simultaneously. Each user’s processes are 
managed separately but can share system resources like the CPU. 
nyq-mßYS,l fufyhqï moaO;shla uÕska mßYS,lhska lsysm fofkl=g tljr mß.Klhg m%fõY ùug 
bv i,ihs' tla tla mßYS,lhdf.a l%shdhk fjk fjku l<ukdlrKh lrk kuq;a tAjdg CPU tl 
jeks moaO;s iïm;a fnod .; yel' 
 
Process Execution and Scheduling / l%shdhkh l%shd;aul lsÍu iy kshu lsÍu( 
 

The OS uses process scheduling to switch between processes to ensure fair resource allocation. It does 
this by alternating between different processes (e.g., Sama’s web browser, text editor, and Rani’s web 
browser), inserting its own control (OS-related tasks) in between. 
idOdrKj iïm;a fjka lsÍu iy;sl lsÍu i|yd l%shdhk w;r udre ùug OS tl u.ska l%shdhk 
kshulrK Ndú;d lrhs' tu.ska ;ukaf.a md,k l%shdjka ^OS-wdY%s; ld¾hhka& fuu udre ùï w;rg 
we;=<;a lrñka úúO l%shdhk w;r udre fjñka ^Wod'" idudf.a fjí w;rslaiqj" mdG ixialdrlh iy 
rdKSf.a fjí w;rslaiqj& fuu l%shdj,sh isÿ lrhs' 
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Execution Sequence / l%shd;aul lsÍfï wkqms<sfj,( 
 
The processor follows a sequence of execution steps: 
ilikh l%shd;aul lsÍfï mshjr wkqms<sfj,la wkq.ukh lrhs( 
 

− First, the BIOS initializes the system and loads the OS. 
m<uqj" BIOS uÕska moaO;sh wdrïN lr fufyhqï moaO;sh mQrKh lrhs' 

 

− Next, user processes are executed in an interleaved fashion, with the OS managing the transitions. 
ó<Õg" OS uÕska ixl%dka;s l<ukdlrKh lsÍu iu.u mßYs,l l%shdhk wka;¾ iïnkaê; 
wdldrfhka l%shd;aul fõ' 

 
Incorrect Sequences / jerÈ wkqms<sfj,( 
Any sequence where the BIOS appears after the OS or user processes is invalid because the BIOS only 
runs during boot and does not appear again after the OS is loaded. 
OS fyda mßYS,l l%shdhkhkaf.ka miqj BIOS Èiajk ´kEu wkqms<sfj,la j,x.= fkdfõ" ukao BIOS 
wdrïNfha§ muKla l%shd;aul jk w;r OS  tl mQrKh jQ miq kej; fkdfmfka' 
 
Explanation of the Answer / ms<s;=r meyeÈ,s lsÍu( 
 
Sequence / wkqms<sfj, (1) – Valid / j,x.= fõ 
 

• The BIOS initializes the system, the OS is loaded, and processes are executed alternately. 
BIOS uÕska moaO;sh wdrïN lrhs" fufyhqï moaO;sh mQrkh lrkq ,efí" iy l%shdhk yqjudre 
fjñka l%shd;aul fõ' 
 

• The OS appears between each user process as it manages context switching and scheduling. This 
sequence correctly follows the behavior of a multi-user operating system. 
OS u.ska ikao¾N iaúph iy kshu lsÍï l<ukdlrKh lrk neúka tla tla mßYS,l l%shdhk 
yqjudrej w;r th Èiafõ' fuu wkqms<sfj, nyq-mßYS,l fufyhqï moaO;shl yeisÍu ksjerÈj 
wkq.ukh lrhs' 

 
Sequence / wkqms<sfj, (2) – Invalid / j,x.= fkdfõ 
 

• While the sequence might seem plausible, the OS is missing during several context switches (ex: 
between Sama’s web browser process and Sama’s text editor process). 
wkqms<sfj, ms<s.; yels njla fmfkkakg ;snqK;a" ikao¾N iaúp lsysmhl§ OS tl fkdfmkS 
f.dia we; ^Wod( idudf.a fjí w;rslaiq l%shdj,sh iy idudf.a mdG ixialdrl l%shdj,sh w;r&' 

 

• The OS must always intervene during process transitions, which is not reflected here, making this 
sequence invalid. 
l%shdhk ixl%dka;s j,§ fufyhqï moaO;sh ieuúgu ueÈy;a úh hq;= w;r" th fuys ms<sìUq fkdjk 
w;r" fuu wkqms<sfj, wj,x.= fõ' 

 
Sequence / wkqms<sfj, (3) – Invalid / j,x.= fkdfõ 
 

• The BIOS does not appear again after the OS has booted. 
fufyhqï moaO;sh wdrïN jQ miq BIOS kej; fkdfmfka' 
 

• The OS must manage every context switch, and this sequence lacks sufficient OS involvement. 
OS úiska iEu ikao¾N iaúphlau l<ukdlrKh l< hq;= w;r" fuu wkqms<sfj<g m%udKj;a OS 
ys iïnkaOhla fkdue;' 

 
Sequence / wkqms<sfj, (4) – Invalid / j,x.= fkdfõ 
 

• The BIOS cannot appear after the OS or user processes. 
OS fyda mßYS,l l%shdhk j,ska miqj BIOS yg Èiaúh fkdyel' 
 

• This violates the boot order since the BIOS only runs at startup and hands control to the OS. 
BIOS wdrïNfha§ muKla l%shd;aul ù fufyhqï moaO;shg md,kh ,nd fok neúka fuh werUqï 
wkqms<sfj, W,a,x>kh lrhs' 
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Sequence / wkqms<sfj, (5) – Invalid / j,x.= fkdfõ 
 

Similar to Sequence (4), the BIOS reappears after the OS, which is not possible. The BIOS only operates 
during system initialization. 
wkqms<sfj, (4) g iudkj" BIOS fufyhqï moaO;shg miqj kej; Èiafõ" th úh fkdyel' BIOS 
l%shd;aul jkafka moaO;s wdrïNfha§ muKs' 

 
 

17. Each block of a disk is 512 bytes. When a file of size 1959 bytes is stored on that disk, how many bytes 
allocated to the file would be wasted? 
äialhl lÜáhla (block) nhsg 512 la fõ' nhsg 1959 l úYd,;ajhlska hq;a f.dkqjla tu äialfha 
wdph l< úg" tu f.dkqjg fjka lrk ,o nhsg fldmuK ixLHdjla wmf;a hkq we;s o@ 
 
 
 
Answer : 1) 
 
Disk Storage Blocks: 
Hard drives and other storage devices divide data into blocks of a fixed size (e.g., 512 bytes in this 
question). A block is the smallest unit of storage that the disk can handle. 
oDV ;eá iy wfkl=;a .nvd Wmdx. o;a; ia:djr m%udKfha lÜá j,g fnohs ^Wod( fuu m%Yakfha 
nhsg 512ls&' ìf,dla tlla hkq ;eáhg yeisrúh yels l=vdu .nvd tAllhhs' 
 
Files are stored in these blocks, and even if the file size doesn’t perfectly fit into the blocks, the remaining 
unused space in the last block still has to be allocated to the file, leading to wasted space. 
f.dkq fuu lÜá j, .nvd lrk w;r" f.dkqfõ m%udKh ìf,dla j,g iïmq¾Kfhkau fkd.e<mqko" 
wjidk lÜáfha b;sßj we;s Ndú;hg fkd.;a bv ;ju;a f.dkqjg fjka lsÍug isÿ jk w;r th 
kdia;shg ;=vq fohs' 
 
File Size and Block Calculation: 
The size of the file determines how many blocks are needed. 
f.dkqfõ úYd,;ajh wkqj fldmuK lÜá m%udKhla wjYHoehs ;SrKh lrkq ,nhs' 
 
To calculate the number of blocks required, the file size is divided by the block size and rounded up to the 
next whole number, as partial blocks cannot exist. 
wjYH lÜáixLHdj .Kkh lsÍu i|yd" f.dkqfõ m%udKh ìf,dla tll m%udKfhka fnokq ,nk w;r" 
w¾O ìf,dla lÜá fkdyels neúka" B<Õ mQ¾K ixLHdj olajd ms<s;=r jghd lÜá ixLHdj ,nd .kq 
,efí' 
 
Wasted Space: 
Wasted space is the difference between the allocated block space (total space of all blocks used) and the 
actual file size. This occurs in the last block if the file does not completely fill it. 
kdia;s jQ bv hkq fjka lrk ,o lÜá wjldYh ^Ndú;d lrk ,o ish¨u lÜáj, iïmQ¾K bv& iy 
i;H f.dkq m%udKh w;r fjkihs' f.dkqj iïmQ¾Kfhkau lÜáhl m%udKhg .e<fmkafka fkdue;s kï 
fuh wjidk ìf,dla tl ;=< isÿ fõ' 
 
Explanation of the answer / ms<s;=r meyeÈ,s lsÍu 
 
File size = 1959 bytes 
Block size = 512 bytes 
 

• Step 1:  
 

Calculating the number of blocks required. 
wjYH íf,dla fldgia ixLHdj .Kkh lsÍu' 
 

Number of blocks (lÜá fldgia .Kk)= File size (f.dkq m%udKh) / The size of one block (ìf,dla 
fldgil m%udKh) 
Number of blocks (lÜá fldgia .Kk) = 1959 / 512 
Number of blocks (lÜá fldgia .Kk) = 3.82 
Number of blocks (lÜá fldgia .Kk) = 4 (rounded)  

 

          

1) 89 2) 423 3) 512 4) 601 5) 1447 
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• Step 2:  
 

Calculating the total space allocated. 
fjka lr we;s uq¿ bv m%udKh .Kkh lsÍu' 
 

Each block is 512 bytes, and 4 blocks are used: 
iEu lÜáhlu nhsg 512 la jk w;r tjeks lÜá 4 la Ndú;d fõ( 
 

Total space allocated (Ndú;d ú we;s uq¿ bv)= 4×512 = 2048  
 

• Step 3: 
 

Calculating the wasted space. 
wmf;a hk bv m%udKh .Kkh lsÍu' 
 

The actual file size is 1959 bytes, so the wasted space is: 
i;H f.dkq m%udKh nhsg 1959 fõ" tneúka wmf;a hk bv m%udKh( 
 

Wasted space (wmf;a hk bv m%udKh) = Total space allocated (Ndú;d ú we;s uq¿ bv)−File size 
(f.dkq m%udKh) 
Wasted space (wmf;a hk bv m%udKh) = 2048 – 1959 
Wasted space (wmf;a hk bv m%udKh) = 89 bytes 
 
 

18. Which of the given statements (I, II, III) are true with respect to the following two diagrams? 
my; rEm fol iïnkaOfhka § we;s ljr j.ka;s (I, II, III) ksjerÈ o@  
 

(Note: V - Voltage, t - time) 
^ie'hq' V - fjda,aàh;dj t  - ld,h& 

 
I - A depicts an analog signal. 

A m%;siu (analog) ix{djla ksrEmKh lrhs' 
 

II - B depicts a digital signal. 
B wxls; (digital) ix{djla ksrEmKh lrhs' 

 

III - B is a digitized version of A. 
B hkq A ys ixLHdxlkh (digitize) l< iajrEmhhs' 

 
 
 
 
 

Answer : 5) 
 

Explanation / meyeÈ,s lsÍu: 
 
Analog Signals / m%;siu ix{d( 
Analog signals vary continuously over time and represent data in a smooth manner. 
m%;siu ix{d ld,h;a iuÕ ika;;slj fjkia jk w;r o;a; iqug wdldrhlska ksfhdackh lrhs' 
 

Example / WodyrKh ( 
The waveform labeled A in the diagram is an analog signal because it is smooth and continuous. 
rEm igyfka A f,i f,an,a lr we;s ;rx. wdlD;sh iqug yd ika;;sl neúka th m%;siu ix{djlafõ' 
 

Digital Signals / wxls; ix{d( 
Digital signals vary discretely within a specific range of energy levels, taking on fixed values (steps). 
ia:djr w.hka ̂ mshjr& ,nd .ksñka ksYaÑ; Yla;s uÜgï mrdihla ;=< wxls; ix{d úúla;j fjkiafõ' 
 

While digital systems typically use binary levels (ex: 0 and 1), they can theoretically employ multiple 
levels to encode more information. However, practical constraints like noise and technological limitations 
make this difficult. 
wxls; moaO;s idudkHfhka oaúuh uÜgï ^Wod( 0 iy 1& Ndú;d lrk w;r" jeä f;dr;=re m%udKhla 
fla;kh lsÍug kHdhd;aulj uÜgï lsysmhla jqjo fhdod .; yelsh' flfia fj;;a" f>daIdj iy 
;dlaIKsl iSudjka jeks m%dfhda.sl iSudjka ksid th isÿ lsÍu wmyiq fõ' 

          

1)  I only. 
I muKs. 

2)  II only. 
II muKs. 

3) III only. 
III muKs. 

4) I and III only. 
I yd III muKs. 

5) All of the above. 
by; ish,a,u. 
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Example / WodyrK (  
The waveform labeled B in the diagram is a digital signal, as it consists of discrete steps. 
rEm igyfka B f,i f,an,a lr we;s ;rx. wdlD;sh wxls; ix{djla jk w;r th úúla; mshjr 
j,ska iukaú; fõ' 
 
Statement / m%ldYh I - Correct / ksjerÈhs 
Diagram A represents a continuous signal that varies smoothly over time, which is characteristic of an 
analog signal. Analog signals are not discrete and can take on any value within a range, as shown in the 
continuous nature of A's waveform. This confirms that A depicts an analog signal. 
rEm igyk A hkq m%;siu ix{djl ,laIKhla jk ld,h;a iuÕ iqug f,i fjkia jk wLKav 
ix{djla ksfhdackh lrhs' wxls; ix{d úúla; fkdjk w;r A ys ;rx. wdlD;sfha wLKav iajNdjfha 
oelafjk mßÈ mrdihla ;=< ´kEu w.hla .; yelsh' A m%;siu ix{djla ksrEmKh lrk nj fuhska 
;yjqre fõ' 
 
Statement / m%ldYh II - Correct / ksjerÈhs 
Diagram B consists of discrete steps or levels that represent binary states, which is a fundamental property 
of digital signals. Digital signals operate on distinct values, often represented as 0s and 1s, and the stepped 
nature of B's waveform confirms that it is a digital signal. 
rEm igyk B iukaú; jkafka wxls; ix{dj, uQ,sl .=Kdx.hla jk oaúuh ;;ajhka ksfhdackh lrk 
úúla; mshjr fyda uÜgï j,skah' ixLHdxl ix{d fjkia w.hka u; l%shd lrhs" fndfyda úg 0s iy 
1s f,i ksrEmKh jk w;r B ys ;rx. wdlD;sfha mshjr iajNdjh th wxls; ix{djla nj ;yjqre 
lrhs' 
 

Statement / m%ldYh III - Correct / ksjerÈhs 
The digital signal B approximates the continuous analog signal A, making it a digitized version. 
B wxls; ix{dj u.ska A ika;;sl m%;siu ix{djg wxls; wkqjdohla ,nd foñka thg wdikak 
yevhla ,nd .kS' 
 
So, the correct answer number is 5). 
tuksid" ksjerÈ ms<s;=re wxlh 5) fõ' 

 
19. Which of the following is correct regarding parity bits? 

iu;a (parity) ìgq iïnkaOfhka my; ljrla ksjerÈ o@ 
 

1) The parity bit in a set of bits is adjusted after that set of bits is communicated. 
ìgq iuqyhl iu;aj ìgqj" tu ìgq iuqyh ikaksfõokfhka miqj yß.eiaifjhs' 

 

2) The parity bit for a set of bits is selected to ensure the total number of 1-bits in the set is either even 

or odd. / ìgq iuqyhl iu;aj ìgqj f;dard.efkkqfha tu iuqyfha uq¿ 1-ìgq .Kk brÜfÜ fyda 
T;af;a jk mßÈh' 

 

3) The transmission speed of a communication is increased by parity bits. 
ikaksfõokhl iïfm%aIK fõ.h iu;aj ìgq u.ska jeä flf¾' 

 

4) Parity bits are added after a communication to correct errors. 
jerÈ ksjerÈ lsÍug" ikaksfõokhlska miqj iu;aj ìgq tl;= flf¾' 

 

5) Encryption needed in a data transmission is provided by parity bits. 

o;a; iïfm%aIKhlg wjYH .=ma; fla;kh (encryption) iu;aj ìgq u.ska iemfha' 
 

Answer : 2) 

 

Parity Bits / iu;aj ìgq( 
A parity bit is an additional bit added to a data set to detect errors during transmission by ensuring the total 

number of 1-bits in the data follows a specific parity (either even or odd). 
iu;aj ìgq hkq o;a;j, we;s uq¿ 1ys ìgq .Kk ksYaÑ; iudk;djla ^brÜfÜ fyda T;af;a& wkq.ukh 
lrk nj iy;sl lr .ekSfuka iïfm%aIKh w;r;=r fodaI y÷kd .ekSug o;a; lÜg,hlg tl;= 
lrk ,o w;sf¾l ìgqjls' 
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Error Detection / fodaI y÷kd.ekSu( 
Parity bits are primarily used for detecting errors, not correcting them. If an error is detected, the system 

typically requests retransmission. 
iu;aj ìgq uQ,sl jYfhka Ndú;d lrkqfha fodaI y÷kd .ekSug fõ' fodaY ksjerÈ lsÍug Ndú; fkdfõ' 
fodaIhla wkdjrKh jqjfyd;a" moaO;sh idudkHfhka kej; iïfm%aIKhla b,a,d isà' 
 

Parity Types / iu;d j¾.: 

 

• Even Parity: Ensures the total number of 1-bits in the data (including the parity bit) is even. 
brÜfÜ iu;dj( o;a;j, we;s uq¿ 1ys ìgq .Kk ^iu;aj ìgq we;=¿j& brÜfÜ nj iy;sl lrhs' 

 

• Odd Parity: Ensures the total number of 1-bits in the data (including the parity bit) is odd. 
T;af;a iu;dj( o;a;j, we;s uq¿ 1ys ìgq .Kk ^iu;aj ìgq we;=¿j& T;af;a nj iy;sl lrhs' 

 

Practical Limitations / m%dfhda.sl iSudjka( 
Parity bits cannot detect errors if two or more bits are flipped in the data. They are also unrelated to 

encryption and can add minor overhead, reducing transmission speed. 
o;a;j, ìgq folla fyda jeä .Kkla udre jqjfyd;a iu;aj ìgqj,g fodaI y÷kd.; fkdyel' tAjd 
fla;khg o iïnkaO ke;s w;r iïfm%aIK fõ.h wvq lrñka iq¿ w;sßla; ld¾hhla tl;= l< yel' 
 

Therefore, the correct answer is option 2). 

tneúka" ksjerÈ ms<s;=r úl,am 2) fõ'  
 
 

20. What is done by a modem when it receives an analog signal from a PSTN (Public Switched Telephone 

Network) line? 

fmdÿ iaúp ÿrl:k cd, u.lska m%;siu (analog) ix{djla ,o úg fudvuhlska l=ula isÿ fõ o@   
 

1) It amplifies the signal for better clarity. 

jvd;a meyeÈ,s .=Kh ioyd th ix{dj úia;drKh (amplify) lrhs'  
  

2) It compresses the signal for storage. 

wdphkh (storage) ioyd th ix{dj iïmSvkh (compress) lrhs'   
 

3) It demodulates the signal back into digital form. 

th ixLHdj h,s wxls; (digital) iajrEmhg úuQ¾ckh (demodulate) lrhs'   
 

4) It encrypts the signal for security. 

th wdrlaIdj ioyd ix{dj .=ma; fla;kh (encrypt) lrhs'   
 

5) It modulates the signal further for transmission.  
iïfm%aIKh ioyd th ix{dj ;jÿrg;a uQ¾ckh (modulate) lrhs' 

 
Answer : 3 ) 

 

Public Switched Telephone Network / fmdÿ iaúp ÿrl:k cd, 

The Public Switched Telephone Network (PSTN) is the traditional network for voice communication. It 

uses analog signals over landlines and circuit-switched technology to establish calls between users. It 

serves as the backbone for global voice communication. 

fmdÿ iaúp ÿrl:k cd, (PSTN) hkq yv ikaksfõokh i|yd jQ iïm%odhsl cd,hhs' th mßYS,lhka 
w;r weu;=ï ia:dms; lsÍu i|yd ia:djr ÿrl:k iy circuit-switched ;dlaIKh yryd m%;siu ix{d 
Ndú;d lrhs' fuh f.da,Sh yv ikaksfõokh i|yd fld÷ kdráh f,i fiajh lrhs' 
 

Modem / uQ¾clh  

A modem is a device that converts signals between analog and digital formats to enable communication 

over different mediums (ex: telephone lines). 
fudvuhla hkq úúO udOH yryd ^Wod( ÿrl:k ud¾.& ikaksfõokh il%Sh lsÍu i|yd m%;siu iy 
wxls; wdlD;s w;r ix{d mßj¾;kh lrk WmlrKhls' 
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• Modulation / uQ¾ckh 

Converts digital data into analog signals for transmission over analog mediums like PSTN. 

PSTN jeks m%;siu udOH yryd iïfm%aIKh lsÍu i|yd wxls; o;a; m%;siu ix{d njg mßj¾;kh 
lrhs' 
 

• Demodulation / úuQ¾ckh 

Converts received analog signals back into digital data for computer processing. 
mß.Kl ieliqu i|yd" ,enqKq m%;siu ix{d kej; wxls; o;a; njg mßj¾;kh lrhs' 

 

Analog and Digital Signals / m%;siu iy wxls; ix{d( 
 

• Analog Signals: Continuous signals used in traditional communication systems like PSTN. 

m%;siu ix{d( PSTN jeks iïm%odhsl ikaksfõok moaO;sj, Ndú;d jk ika;;sl ix{d' 
 

• Digital Signals: Discrete signals used by computers and modern communication systems. 
wxls; ix{d( mß.Kl iy kùk ikaksfõok moaO;s Ndú;d lrk úúla; ix{d' 

 

Role of Demodulation / úuQ¾ckfha N+ñldj( 
When a modem receives an analog signal (from PSTN), it demodulates the signal, converting it into a 

digital format that can be processed by digital devices. 

fudvuhlg m%;siu ix{djla ^PSTN fj;ska& ,enqKq úg" tu ix{dj wxls; Wmdx. u.ska ielish yels 
wxls; wdlD;shla njg mßj¾;kh lrñka ix{dj úuQ¾ckh lrhs' 
 

Other terms / fjk;a kshuhka 
 

• Amplification / úia;drKh(  
Increases signal strength but is unrelated to the conversion process. 
ix{d Yla;sh jeä lrk kuq;a mßj¾;k l%shdj,shg iïnkaO fkdfõ' 

 

• Compression / iïmSvkh(  
Reduces the size of a signal but is not typically performed during signal reception. 
ix{djl m%udKh wvq lrk kuq;a ix{d .%ykfha§ idudkHfhka isÿ fkdfõ' 

 

• Encryption / ixfla;kh(  
Secures the signal but is unrelated to signal conversion. 
ix{dj iqrlaIs; lrk kuq;a ix{d mßj¾;khg iïnkaO fkdfõ' 

 

The modem demodulates the analog signal back into digital form for computer processing. So, the correct 

answer is 3). 
fudvuh mß.Kl ieliSu i|yd m%;siu ix{dj kej; wxls; wdldrhg úuQ¾ckh lrhs' fï wkqj" 
ksjerÈ ms<s;=r 3) fõ' 
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21. Which of the following best describes a switch in a network? 

cd,hl we;s iaúphla jvd;a fyd¢ka úia;r lrkafka my; l=uk m%ldYfhka o@ 
 

1) It amplifies data signals for clearer transmission. 
jvd;a meyeÈ,s iïfm%aIKh i|yd th o;a; ix{d úia;drKh (amplify) lrhs' 

 

2) It always broadcasts all incoming data to every device in the network. 
th iEuúgu msg;ska tk ish¨ o;a; cd,fha we;s iEu Wmdx.hlgu úldYh (broadcast) lrhs' 

 

3) It compresses data for more efficient transmission. 
jvd;a ld¾hlaIu iïfm%aIKh i|yd  th o;a; iïmSvkh (compress) lrhs' 
 

4) It directs data only to the specific device for which the data is intended. 
o;a; wfmalaYs; Wmdx.hg muKla th o;a; fhduq lrhs' 
 

5) It stores data for future processing. 
wkd.; ieliqï (processing) i|yd th o;a; wdph (store) lrhs' 

 
Answer : 4)  
 
Explanation / meyeÈ,s lsÍu( 
 
A switch is a networking device that operates primarily at the data link layer (Layer 2) of the OSI model. 
Switches are essential for efficient and secure communication in networks.  
iaúphla hkq OSI wdlD;sfha o;a; iïnkaOl ia:rfha (Layer 2)  uQ,sl jYfhka l%shd;aul jk cd,lrK 
Wmdx.hls' cd, ;=< ld¾hlaIu iy wdrlaIs; ikaksfõokh i|yd iaúphka w;HjYH fõ'  
 
Its main functions include / tys m%odk ld¾hhka j,g we;=,;a jkafka( 
 
• Directing data / o;a; fufyhùu 

A switch reads the MAC address of incoming data packets and forwards the data only to the specific 
device whose MAC address matches the destination address. This ensures efficient communication in 
the network.   
iaúphla uÕska meñfKk o;a; melÜ j, MAC ,smskh lshjk w;r MAC ,smskh .ukdka; 
,smskhg .e<fmk ksYaÑ; Wmdx.hg muKla o;a; fhduq lrhs' fuh cd,h ;=< ld¾hlaIu 
ikaksfõokh iy;sl lrhs'   

 

• Not broadcasting / úldYkh fkdfõ   
Unlike a hub, a switch does not send data to all devices in the network. It is more selective, reducing 
unnecessary traffic.   
kdôhla fuka fkdj" iaúphla cd,fha ish¨u Wmdx. fj; o;a; hjkafka ke;' th jvd;a f;dard 
fírd" wkjYH .ukd.ukh wvq lrhs'   

 
Why other options are incorrect / fjk;a úl,am jerÈ wehs( 
 
Option / úl,am 1) 
This is the function of a repeater or signal booster, not a switch.   
fuh mqk¾fhdaclhl fyda ix{d j¾Olhl l%shdldß;ajh ñi iaúphla fkdfõ'   
 
Option / úl,am 2) 
This is the behavior of a hub, not a switch. A hub sends data to all devices, whereas a switch sends it only 
to the intended recipient.   
fuh flakaøhl yeisÍu ñi iaúphla fkdfõ' kdôhla ish¨u Wmdx. fj; o;a; hjk w;r iaúphla 
uÕska th hjkafka wfmalaIs; ,nkakdg muKS'   
 
Option / úl,am 3) 
A switch does not compress data. Data compression is typically handled by software or specific network 
devices designed for compression.   
iaúphla o;a; iïmSvkh fkdlrhs' o;a; iïmSvkh idudkHfhka yiqrejkafka iïmSvkh i|yd ks¾udKh 
lr we;s uDÿldx. fyda úfYaIs; cd, Wmdx. u.sks'   
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Option / úl,am 5) 
Switches do not store data long-term. They only temporarily hold data in their memory (buffer) while it is 
being processed and forwarded.   
iaúphka È.= ld,Skj o;a; .nvd fkdlrhs' Tjqka o;a; ilia lr bÈßhg hjk w;r;=r Tjqkaf.a 
u;lfha ^n*rh& ;djld,slj muKla r|jd ;nd .kS'   
 
Therefore, the correct answer is 4). 
tneúka" ksjerÈ ms<s;=r 4) fõ' 

 
 

22. How many usable host addresses are available in the 192.168.100.0/27 IP address block ? 

192.168.100.0/27 IP fhduq ldKavfha Ndú;hg .; yels i;aldrl fhduq fldmuK mj;So ? 
 
 
 

Answer : 2)  
 
Explanation / meyeÈ,s lsÍu( 
 
An IP address block with a /27 subnet mask means that the first 27 bits of the IP address are reserved for 
the network portion, leaving the remaining 5 bits for the host portion.  
/27 Wmcd, wdjrKhla iys; IP ,smsk íf,dla tlla hkq IP ,smskfha m<uq ìgq 27 cd, fldgi i|yd 
fjka lr we;s w;r b;sß ìgq 5 Odrl fldgi i|yd b;sß fõ'  
 
Step / mshjr 1:  
 

Calculate the total number of addresses  
iïmQ¾K ,smsk .Kk .Kkh lrkak 

 

The total number of IP addresses in the subnet can be calculated as 25 = 32  
Wmcd,fha we;s uq¿ IP ,smsk .Kk 25 = 32 f,i .Kkh l< yel  
 
Step / mshjr 2:  
 

Reserve addresses for network and broadcast  
cd,h iy úldYkh i|yd ,smsk fjkalr .kak 
 

In any subnet, two IP addresses are reserved, 
´kEu Wmcd,hl" IP ,smsk folla fjka lr we;" 
 

The network address, which represents the subnet itself (in this case, 192.168.100.0). The broadcast 
address, which is used to communicate with all devices in the subnet (in this case, 192.168.100.31). These 
two addresses cannot be assigned to hosts. 
Wmcd,hu ksfhdackh lrk cd, ,smskh ^fuu wjia:dfõ§" 192.168.100.0& Wmcd,fha ish¨u Wmdx. 
iuÕ ikaksfõokh lsÍug Ndú;d lrk úldYk ,smskh ^fuu wjia:dfõ§" 192.168.100.31& fuu ,smsk 
fol Odrlhkag mejßh fkdyel' 
 
Step / mshjr 3:  
 

Calculate usable host addresses  
Ndú;d l< yels Odrl ,smsk .Kkh lrkak 

 

The number of usable host addresses is the total number of addresses minus the reserved addresses which 
is 32−2 = 30. These 30 usable IP addresses can be assigned to devices such as computers, printers, or other 
networked devices within the subnet. 
Ndú; l< yels Odrl ,smsk ixLHdj 32−2 = 30 jk iïmq¾K ,smsk .Kkska wvq lrk ,o fjka lr 
we;s ,smsk .Kkhs' fuu Ndú; l< yels IP ,smsk 30 mß.Kl" uqøK hka;%" fyda Wmcd,h ;=< we;s 
fjk;a cd,.; Wmdx. jeks Wmdx.j,g mejßh yel' 
 
Therefore, the correct answer is 2). 
tneúka" ksjerÈ ms<s;=r 2) fõ' 

 
 

          

1) 16 2) 30 3) 32 4) 62 5) 64 
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23. Which of the following are properties of the Transmission Control Protocol (TCP)? 

iïfm%aIK md,k kshudj,sfha (TCP) .=Kdx. my; tAjdfhka ljrlao @ 
 

A - Detection and correction of any errors in a communication 
ikaksfõokhl fodaI we;akï tAjd y÷kd.ekSu yd ksjerÈ lsÍu 
 

B - Receiver acknowledging to the sender about the receipt of a data packet 
o;a; melÜgqjla ,enqKq nj ,nkakd (receiver) tjkakdg (sender) oekaùu 
 

C - Ensuring data packets are received in order 
o;a; melÜgq ms<sfj<ska ,efnk njg iy;sl ùu 
 

 
 
 

Answer : 4) or 5)  
 
Explanation of each statement / tla tla m%ldYh meyeÈ,s lsÍu( 
 
Statement / m%ldYh A 
Error Detection: TCP uses checksums for error detection. Each TCP segment includes a checksum field, 
which helps identify corrupted data during transmission. If a checksum mismatch occurs, TCP discards 
the segment and requests retransmission. 
fodaI y÷kd.ekSu( TCP fodaI y÷kd.ekSu i|yd fplaiï Ndú;d lrhs' iEu TCP fldgilgu checksum 
lafIa;%hla we;=<;a jk w;r th iïfm%aIKh w;r;=r ¥Is; o;a; y÷kd .ekSug WmldÍ fõ' fplaiï 
fkd.e,mSula isÿjqjfyd;a" TCP tu fldgi bj; oud kej; iïfm%aIKh b,a,d isà' 
 
Error Correction: While TCP does not correct errors in the traditional sense, it corrects communication 
issues through its retransmission mechanism. If an error is detected (ex: a packet is missing or 
corrupted), TCP ensures that the packet is resent until it is received correctly. So according to this 
argument A is correct. 
fodaI ksjerÈ lsÍu( TCP iïm%odhsl w¾:fhka fodaI ksjerÈ fkdlrk w;r" th tys kej; iïfm%aIK 
hdka;%Kh yryd ikaksfõok .eg¿ ksjerÈ lrhs' fodaIhla wkdjrKh jqjfyd;a ^Wod( melÜgqjla 
w;=reoyka ù fyda ¥Is; ù we;&" TCP th ksjerÈj ,efnk f;la melÜgqj kej; hjk nj iy;sl 
lrhs' tneúka fuu ;¾lhg wkqj A ksjerÈhs' 
 
Or 
 
While TCP does have error detection mechanisms, it doesn't have the capability to correct errors directly. 
If an error is detected, TCP retransmits the lost or corrupted packet. According to this argument A is 
incorrect. 
TCP i;=j fodaI y÷kd.ekSfï hdka;%Khka we;s w;r" thg iDcqju fodaI ksjerÈ lsÍfï yelshdjla 
fkdue;' fodaIhla wkdjrKh jqjfyd;a" ke;sjQ fyda ¥Is; melÜgqj TCP kej; iïfm%aIKh lrhs' fuu 
;¾lhg wkqj A jerÈhs' 
 
Statement / m%ldYh B 
This is a fundamental property of TCP. It uses a mechanism called acknowledgements (ACKs) to confirm 
the successful receipt of data packets. This ensures reliable delivery. Therefore this statement is Correct.  
fuh TCP ys uQ,sl foam,ls' o;a; melÜ id¾:l f,i ,eîu ;yjqre lsÍu i|yd th acknowledgements 
(ACKs) kï hdka;%Khla Ndú;d lrhs' fuh úYajdiodhl fnod yeÍu iy;sl lrhs' tneúka fuu m%ldYh 
ksjer§hs' 
 
Statement / m%ldYh C 
TCP guarantees the ordered delivery of data packets. It numbers each packet and reassembles them in the 
correct order at the receiver's end. Therefore this statement is Correct.  
weKjqï l< o;a; melÜ fnod yeÍu TCP iy;sl lrhs' th iEu melÜgqjlau wxlkh lr tAjd 
.%dylhdf.a fl<jfra ksjerÈ wkqms<sfj,g kej; tl,ia lrhs' tneúka fuu m%ldYh ksjer§hs' 
 
Therefore, the correct answer can be 4) or 5) based on the above two arguments. 
tneúka" by; ;¾l fol u; mokïj ksjerÈ ms<s;=r 4) fyda 5) fõ' 
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1)  A only. 
A muKs. 

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

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

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

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

 



 

 

 
24. A new system must be delivered completely to the client by a given date. There should not be any partial 

deliveries. Further, the system architecture and design must be fully defined before any coding began.  

kj moaO;shla ksYaÑ; Èkhl § fiajd,dNshdg uqod yeßh hq;=h' w¾O uqod yeÍï (partial deliveries) 
fkd;sìh hq;=h' ;jo fla;kh (coding) weröug fmr moaO;s ks¾ñ;h (system architecture) yd ie,iqu 
iïmQ¾Kfhka kshu lr ;sìh hq;= h' 

 

Which of the following are suitable models to develop this system? 
fuu moaO;s ixj¾Okhg iqÿiq wdlD;s my; tAjdfhka fudkjdo@ 

 

A - waterfall / Èhwe,s   B - spiral / i¾ms,  C - agile / iqp,H 
 

 
 
 

Answer : 1 )  
 
Explanation of each option / tla tla úl,amh meyeÈ,s lsÍu( 
 
Option / úl,amh A 
This is suitable because the Waterfall model ensures Full requirements analysis and system design before 
coding begins. It is a sequential process, leading to a single, complete delivery. This makes it ideal for 
projects with fixed timelines and well-defined requirements. 
fuh iqÿiqhs' Èhwe,s wdlD;sh fla;SlrKh wdrïN lsÍug fmr iïmQ¾K wjYH;d úYaf,aIKh iy 
moaO;s ie,iqu iy;sl lrhs' th wkql%ñl l%shdj,shla jk w;r" th ;ks" iïmQ¾K fnod yeÍulg 
u. mdohs' fuh ia:djr ld, kshuhka iy fyd¢ka w¾: olajd we;s wjYH;d iys; jHdmD;s i|yd 
jvd;a iqÿiq fõ' 
 
Option / úl,amh B 
This is not suitable because the Spiral model follows iterative cycles, refining the system through 
prototypes. While it supports risk management, it does not prioritize a single, complete delivery and allows 
flexibility for partial deliveries. 
fuh iqÿiq fkdfõ" ukao i¾ms,dldr wdlD;sh uQ,dlD;s yryd moaO;sh msßmyÿ lrñka mqkrdj¾;k pl% 
wkq.ukh lrhs' th wjodkï l<ukdlrKhg iydh fok w;ru" th ;ks" iïmQ¾K fnodyeÍulg 
m%uqL;ajh fkdfok w;r w¾O fnodyeÍï i|yd kuHYS,S ùug bv i,ihs' 
 
Option / úl,amh C 
This is not suitable because Agile focuses on delivering small, incremental portions of the system. It is 
iterative and does not mandate a fully defined design upfront. Agile thrives in projects with evolving 
requirements but contradicts the specified need for a single, complete delivery. 
moaO;sfha l=vd" j¾Ol fldgia fnod yeÍu flfrys iqp,H wjOdkh fhduq lrk ksid fuh iqÿiq fkdfõ' 
th mqkrdj¾;kh jk w;r iïmQ¾Kfhka ks¾jpkh lrk ,o ie,iqula fmrg kshu fkdlrhs' 
úldYkh jk wjYH;d iys; jHdmD;sj, iqp,H iuDoaêu;a kuq;a ;ks" iïmQ¾K fnodyeÍula i|yd 
ksYaÑ; wjYH;djhg mgyeks fõ' 
 
Therefore, the correct answer is 1). 
tneúka" ksjerÈ ms<s;=r 1) fõ' 
 
Extra Information / wu;r f;dr;=re( 
 

• Iterative Model / mqkrdj¾;k wdlD;sh 
This develops a system in smaller iterations, refining the system with each cycle based on feedback 
and evolving requirements. 
fuh l=vd mqkrdj¾;k j,ska moaO;shla ixj¾Okh lrhs" m%;sfmdaIK iy mßKduh jk wjYH;d 
u; mokïj tla tla pl%h iuÕ moaO;sh msßmyÿ lrhs' 

 

• Prototype Model / uQ,dlD;s wdlD;sh 
This creates a working prototype of the system to gather user feedback and refine requirements before 
the actual system is developed. 
fuh ienE moaO;sh ixj¾Okh lsÍug fmr mßYS,l m%;sfmdaIK /ia lsÍug iy wjYH;d msßmyÿ 
lsÍug moaO;sfha l%shdldÍ uQ,dlD;shla ks¾udKh lrhs' 
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1)  A only. 
A muKs. 

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

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

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

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

 



 

 

 
• RAD (Rapid Application Development / fõ.j;a fhÿï ixj¾Okh) 

Prioritizes rapid prototyping and quick feedback to speed up development. Focuses on user 
involvement. This is ideal for projects with tight deadlines and when quick delivery is needed. 
ixj¾Okh fõ.j;a lsÍu i|yd fõ.j;a uQ,dlD;slrKh iy blauka m%;sfmdaIK i|yd m%uqL;ajh 
fohs' mßYS,l iyNd.S;ajh flfrys wjOdkh fhduq lrhs' fuh oeä ld,iSudjka iys; jHdmD;s 
i|yd iy blauka Ndr§u wjYH jQ úg jvd;a iqÿiq fõ' 

 

25. During the feasibility analysis of a software development project, it was discovered that the development 

team does not have the knowledge and the skills to develop the software. Which component of the 

feasibility study would have identified this issue? 
uDÿldx. ixj¾Ok jHdmD;shl YlH;d úYaf,aIKfha§ yÿkd.ekqfka uDÿldx.h ixj¾Okh lsÍug 
ixj¾Ok lKavdhug oekqu iy l=i,;d fkdue;s njh' YlH;d wOHhkfha l=uk ixrplh tu lreK 
y÷kd.kakg 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 : 5)  
 
Explanation of each option / tla tla úl,amh meyeÈ,s lsÍu( 
 
Option / úl,am 1) 
Not applicable here because the issue is about technical skills, not financial viability. Focuses on the 
financial aspects of the project, including cost-benefit analysis and return on investment. 
m%Yakh ;dlaIKSl l=i,;d ñi uQ,H YlH;djla fkdjk ksid fuh wod< fkdfõ' msßjeh-m%;s,dN 
úYaf,aIKh iy wdfhdackfha m%;s,dN we;=¿j jHdmD;sfha uQ,H wxY flfrys wjOdkh fhduq lrhs' 
 
Option / úl,am 2) 
Not applicable here because the issue does not involve legal concerns. Ensures compliance with laws, 
regulations, and contractual obligations. 
.eg¨j kS;suh .eg¿ iïnkaO fkdjk ksid fuh wod< fkdfõ' kS;s" fr.=,dis iy .súiqï ne£ï j,g 
wkql+, ùu iy;sl lrhs' 
 
Option / úl,am 3) 
Not applicable here because the issue is about development skills, not system usability or alignment with 
operational goals. Evaluates whether the proposed system will meet organizational goals and user needs. 
m%Yakh jkafka ixj¾Ok l=i,;d ñi moaO;sfha Wmfhda.S;dj fyda fufyhqï b,lal iuÕ fm<.eiaùu 
fkdjk ksid fuh wod< fkdfõ' fhdað; moaO;sh wdh;ksl b,lal iy mßYS,l wjYH;d imqrd,kafkao 
hkak we.hSug ,la lrhs' 
 
Option / úl,am 4) 
Not applicable here because the issue is unrelated to project timelines. Assesses whether the project can 
be completed within the specified timeframe. 
.eg¨j jHdmD;s ld, kshuhkag iïnkaO ke;s ksid fuh wod< fkdfõ' kshñ; ld, iSudj ;=< jHdmD;sh 
wjika l< yelso hkak ;lafiare lrhs' 
 
Option / úl,am 5) 
In this case, the lack of knowledge and skills within the development team is a technical limitation. The 
technical feasibility study would have assessed the team’s capabilities and highlighted any gaps, 
recommending actions such as Providing additional training to the team, Hiring skilled developers or 
consultants, Revisiting the project scope to align it with available technical resources. 
fuu wjia:dfjys§" ixj¾Ok lKavdhu ;=< oekqu yd l=i,;d fkdue;slu ;dlaIKSl iSudjls' ;dlaIKSl 
YlH;d wOHhkfhka lKavdhfï yelshdjka ;lafiare lr lsishï ysveila biau;= lr fmkajkq we;" 
lKavdhug wu;r mqyqKqjla ,nd §u" olaI ixj¾Olhska fyda WmfoaYlhska n|jd .ekSu" mj;sk 
;dlaIKSl iïm;a iuÕ th fm<.eiaùu i|yd jHdmD;s úIh m:h kej; ne,Su jeks l%shdud¾. 
ks¾foaY lsÍu' 
 
Therefore, the correct answer is 5). 
tneúka" ksjerÈ ms<s;=r 5) fõ' 
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26. Which of the following shows the correct order of stages in the System Development Life Cycle? 

moaO;s ixj¾Ok Ôjk pl%fha (System Development Life Cycle) wÈhr ksjerÈj fm<.iajd we;af;a 
my; ljrl o @ 

 

1) Feasibility study →Requirements analysis→System design →Implementation →Testing →Deployment  
YlH;d wOHhkh→wjYH;d úYaf,aIKh→moaO;s ks¾udKh→l%shd;aul lsÍu→mÍlaIdj→fhoùu  

 

2) Feasibility study→System design→Requirements analysis→Implementation→Testing→Deployment 
YlH;d wOHhkh→moaO;s ks¾udKh→wjYH;d úYaf,aIKh→l%shd;aul lsÍu→mÍlaIdj→fhoùu 

 

3) Requirements analysis→Feasibility study→System design→Testing→Deployment→Implementation 
wjYH;d úYaf,aIKh→YlH;d wOHhkh→moaO;s ks¾udKh→mÍlaIdj→fhoùu→l%shd;aul lsÍu 

 

4) Requirements analysis→System design→Feasibility study→Deployment→Testing→Implementation 
wjYH;d úYaf,aIKh→moaO;s ks¾udKh→YlH;d wOHhkh" fhoùu" mÍlaIdj" l%shd;aul lsÍu 

 

5) System design→Requirements analysis→Feasibility study→Implementation→Testing→Deployment 
moaO;s ks¾udKh→wjYH;d úYaf,aIKh→YlH;d wOHhkh→l%shd;aul lsÍu→mÍlaIdj→fhoùu 

 
Answer : 1)  
 
Explanation / meyeÈ,s lsÍu 
 
1 Feasibility Study / YlH;d wOHhkh 

This is the initial stage where the viability of the project is assessed. The feasibility study looks at 
whether the project is technically, economically, and operationally possible. Before proceeding with 
any detailed design or analysis, it’s important to ensure the project can actually be completed given 
the available resources and constraints. 
jHdmD;sfha YlH;dj ;lafiare lrk wdrïNl wÈhr fuhhs' YlH;d wOHhkh u.ska jHdmD;sh 
;dlaIKSl jYfhka" wd¾Ól jYfhka iy l%shd;aul úh yels o hkak fidhd n,hs' ´kEu 
iúia;rd;aul ie,iqula fyda úYaf,aIKhla bÈßhg f.k hdug fmr" mj;sk iïm;a iy iSudjka 
,nd § jHdmD;sh ienúkau ksu l< yels nj iy;sl lsÍu jeo.;a fõ' 

 
2 Requirements Analysis / wjYH;d úYaf,aIKh 

In this stage, detailed requirements of the system are gathered from the stakeholders, including users 
and clients. The goal is to understand exactly what the system must do.  
fuu wÈhf¾§" mßYS,lhska iy fiajdodhlhska we;=¿ md¾Yjlrejkaf.ka moaO;sfha iúia;rd;aul 
wjYH;d tla/ia lrkq ,efí' b,lalh jkafka moaO;sh l< hq;= foa ksjerÈj f;areï .ekSuhs'  

 
3 System Design / moaO;s ks¾udKh 

Based on the requirements gathered, the system architecture and design are created. This stage defines 
the system's structure and components, including hardware, software, and data models. The system 
can’t be designed without a clear understanding of what it needs to do, so this comes after requirements 
gathering. 
tl;= lrk ,o wjYH;d u; mokïj" moaO;s ks¾ñ;h iy ie,iqu ks¾udKh lr we;' fuu 
wÈhr oDVdx." uDÿldx. iy o;a; wdlD;s we;=¿j moaO;sfha jHqyh iy ixrpl ks¾jpkh lrhs' 
th l< hq;= foa ms<sn| meyeÈ,s wjfndaOhlska f;drj moaO;sh ie,iqï l< fkdyel" tneúka fuh 
wjYH;d tl;= lsÍfuka miqj meñfKa' 

 
4 Implementation (or Coding) / l%shd;aul lsÍu ^fyda fla;SlrKh& 

This is the actual development stage where the system is built according to the design specifications. 
Once the system design is finalized, the system is implemented by writing the code and setting up the 
necessary environment. 
ie,iqï msßú;rhkag wkqj moaO;sh f.dvk.d we;s ienE ixj¾Ok wÈhr fuhhs' moaO;s ie,iqu 
wjika jQ miq" fla;h ,sùfuka iy wjYH mßirh ieliSfuka moaO;sh l%shd;aul fõ' 

 
5 Testing / mÍlaIdj 

In this phase, the system is tested to ensure that it works as expected. This includes functional, 
performance, and security testing to identify bugs and issues. 
fuu wÈhf¾§" th wfmalaIs; mßÈ l%shd;aul jk nj iy;sl lsÍu i|yd moaO;sh mÍlaId lrkq 
,efí' fodaI iy .eg¿ y÷kd .ekSu i|yd l%shdldÍ" ld¾h idOkh iy wdrlaIl mÍlaIKh fuhg 
we;=<;a fõ' 
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6 Deployment / fhoùu 

This is the final stage, where the system is delivered to the users and becomes operational. It may 
involve user training and final adjustments. The system is deployed only after it has been tested and 
is deemed ready for use. 
moaO;sh mßYS,lhka fj; ,nd § l%shd;aul jk wjidk wÈhr fuhhs' thg mßYS,l mqyqKqj iy 
wjidk .e,mSï we;=<;a úh yelsh' moaO;sh fhdojkq ,nkafka th mÍlaId lr Ndú;hg iQodkï 
hehs ie,l+ miqj muKS' 

 
Therefore, the correct answer is 1). 
tneúka" ksjerÈ ms<s;=r 1) fõ' 

 
 

27. Which of the following is not true regarding the prototyping technique used in system development? 
moaO;s ixj¾Okfha§ Ndú;d jk uq,dlD;slrKh (prototyping) iïnkaOfhka my; ljrla wi;H o@  

 

1) Prototypes need to be approved by the users, during the ‘system testing’ phase.   
moaO;s mÍlaId (system testing) wÈhf¾§ uQ,dlD;s" mßYS,lhkaf.ka wkqu; úh hq;=h' 

 

2) Prototyping is neither necessary nor appropriate in every project.   
uQ,dlD;slrKh iEu jHdmD;shlgu wjYH fyda iqÿiq fyda fkdfõ'  

 

3) Successful prototyping helps to develop a system that better addresses user needs and expectations.   
id¾:l uQ,dlD;slrKh mßYS,l wjYH;d iy n,dfmdfrd;a;= fyd¢ka imqrd,k moaO;s ixj¾Okh 
i|yd bjy,a fõ'  

 

4) Successful prototyping helps to eliminate costly late changes to a system.   
moaO;shlg úhoï iys; miq fjkialï lsÍu ;=rka lsÍug id¾:l uQ,dlD;slrKh bjy,a fõ' 

 

5) To get the benefits of prototyping, user feedback on the prototypes is extremely important.   
uq,dlD;slrKfha jdis ,nd.ekSug uq,dlD;s ms<sn| mßYS,l m%;spdr w;sYhska jeo.;a fõ 

 
Answer : 1) 
 
Explanation / meyeÈ,s lsÍu( 
 
Prototypes are primarily used in the early stages of system development to gather user feedback and refine 
requirements. The statement "Prototypes need to be approved by the users during the 'system testing' 
phase" is incorrect because prototyping focuses on creating initial models for user interaction before full 
development begins. System testing occurs much later in the development lifecycle, after the system is 
fully implemented, and is meant to validate the complete product rather than prototypes.  
mßYS,l m%;sfmdaIK tla/ia lsÍu iy wjYH;d msßmyÿ lsÍu i|yd uQ,dlD;s uQ,sl jYfhka moaO;s 
ixj¾Okfha uq,a wjêfha§ Ndú;d fõ' "moaO;s mÍlaId lsÍfï wÈhf¾ § mßYS,lhska úiska uQ,dlD;slKh 
wkqu; l< hq;=h" hk m%ldYh jerÈh" ukao uQ,dlD;slrKh mQ¾K ixj¾Okh wdrïN ùug fmr 
mßYS,l wka;¾l%shd i|yd uQ,sl wdlD;s ks¾udKh lsÍu flfrys wjOdkh fhduq lrk neúks' moaO;sh 
iïmQ¾Kfhka l%shd;aul lsÍfuka miqj" ixj¾Ok Ôjk pl%fha fndfyda miqld,Skj moaO;s mÍlaIdj isÿ 
jk w;r" uQ,dlD;slrK j,g jvd iïmQ¾K ksIamdokh j,x.= lsÍug woyia flf¾'  
 
Therefore, linking prototype approval to the system testing phase is inaccurate, making Option 1) the 
correct answer. 
tneúka" moaO;s mÍlaIK wÈhr fj; uQ,dlD;s wkque;sh iïnkaO lsÍu jerÈhs" úl,am 1) ksjerÈ 
ms<s;=r njg m;a lrhs' 
 
The other options are valid statements / wfkl=;a úl,am j,x.= m%ldYhka fõ' 
 

• Option 2) is true because prototyping is not suitable for every project, as some may rely on alternative 
methodologies like waterfall.  
úl,am 2) i;H jkafka uQ,dlD;slrKh iEu jHdmD;shla i|ydu iqÿiq fkdjk ksid" iuyre Èhwe,s 
wdlD;sh jeks úl,am l%ufõo u; úYajdih ;eìh yels neúks' 

 

• Option 3) accurately describes how prototyping helps design systems that meet user expectations 
through iterative feedback.  
úl,am 3) mqkrdj¾;k m%;sfmdaIK yryd mßYS,l wfmalaIdjka imqrd,k moaO;s ie,iqï lsÍug 
uQ,dlD;slrKh Wmldr jk wdldrh ksjerÈj úia;r lrhs' 
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• Option 4) highlights how successful prototyping reduces late-stage changes by identifying issues early. 

4) jeks úl,am uÕska id¾:l uQ,dlD;slrKh uÕska .eg¿ l,ska y÷kd .ekSfuka m%udo-wÈhr 
fjkialï wvq lrk wdldrh biau;= lrhs' 

 

• Option 5) emphasizes the importance of user feedback in improving prototypes.  
úl,am 5) uÕska uQ,dlD;s jeäÈhqKq lsÍfï§ mßYS,l m%;sfmdaIKj, jeo.;alu wjOdrKh lrhs' 

 
So, these options correctly describe aspects of prototyping, leaving Option 1) as the only incorrect 
statement. 
tneúka" fuu úl,amhka uQ,dlD;slrKfha wx. ksjerÈj úia;r lrhs" úl,am 1) tlu jerÈ m%ldYh 
f,i ie,fla' 

 
28. Which of the following statements regarding software tests are correct?  

uDÿldx. mÍlaId (software tests) iïnkaOfhka my; ljr j.ka;s ksjerÈ fõo@ 
 

A -  White-box rests involve testing the internal structures and workings of a software.  
Yafõ; uxcqid (White-box) mÍlaIdjkag" uDÿldx.hl wNHka;r jHqyhka yd l%shdlsÍfï úê 
msßlaiSu wh;a fõ' 

 

B -  Unit tests are usually performed after the system test.  
idudkHfhka moaO;s mÍlaIdfjka miqj tAll mÍlaIdjka isÿ flf¾' 

 

C -  System developers should take every effort to make the acceptance test suecessful.  
m%;s.%yK mÍlaIdj id¾:l lr .ekSug moaO;s ixj¾Olhska iEu mÍY%u hlau oeßh hq;=h' 
 

 
 
 

Answer: 3) 

 
Explanation of each statement / tla tla m%ldYh meyeÈ,s lsÍu( 
 
Statement / m%ldYh A 
White-box testing (also known as structural or glass-box testing) involves testing the internal structures, 
logic, and implementation of the software. Testers must have knowledge of the code and its internal 
workings. 
Yafõ; uxcqid mÍlaIdj ^jHqyd;aul fyda ùÿre fmÜá mÍlaIdj f,io ye¢kafõ& uDÿldx.fha wNHka;r 
jHqyhka" ;¾lkh iy l%shd;aul lsÍu mÍlaId lsÍu we;=<;a fõ' mÍlaIlhskag fla;h iy tys 
wNHka;r l%shdldß;ajh ms<sn| oekqula ;sìh hq;=h'  
 
This statement is true. 
fuu m%ldYh i;Hhls' 
 
Statement / m%ldYh B 
Unit testing is the process of testing individual components or modules of a program in isolation. It is 
usually performed at the earliest stages of testing, before integration testing and system testing. 
tAll mÍlaIdj hkq jevigykl ;ks ixrpl fyda fudähq, yqol,dj mÍlaId lsÍfï l%shdj,shhs' th 
idudkHfhka isÿ lrkq ,nkafka mÍlaIKj, uq,a wjêfha§" tAldnoaO;d mÍlaIdjg iy moaO;s mÍlaIdjg 
fmrh' 
 
System testing, on the other hand, is a high-level test performed after the entire system is integrated to 
ensure it meets the requirements. 
wfkla w;g" moaO;s mÍlaIdj hkq wjYH;d imqrd,k nj iy;sl lsÍu i|yd iïmQ¾K moaO;shu 
tAldnoaO lsÍfuka miqj isÿ lrkq ,nk by< uÜgfï mÍlaIKhls' 
 
Therefore, unit tests are performed before system tests, not after them. 
tneúka" moaO;s mÍlaIK j,g fmr tAll mÍlaIK isÿ lrkq ,efí" tAjdg miqj fkdfõ' 
 
This statement is false. 
fuu m%ldYh wi;Hhls' 
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1)  A only. 
A muKs. 

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

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

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

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

 



 

 

 
Statement / m%ldYh C 
Acceptance testing is conducted to determine whether the system meets the business requirements and is 

ready for deployment. It is usually performed by the client or end-users. 
moaO;sh jHdmdßl wjYH;d imqrd,kafkao iy fhoùug iQodkïo hkak ;SrKh lsÍu i|yd ms<s.ekSfï 
mÍlaIKh mj;ajkq ,efí' th idudkHfhka isÿ lrkq ,nkafka fiajdodhlhd fyda wjidk mßYS,lhka 
úisks' 
 

While system developers should ensure the software meets the client’s requirements, their primary 

responsibility is to develop a system that adheres to specifications. They should avoid manipulating the 

testing process to ensure artificial success. 
moaO;s ixj¾Olhska úiska uDÿldx.h fiajdodhlhdf.a wjYH;d imqrd,k njg iy;sl úh hq;= w;r" 
Tjqkaf.a uQ,sl j.lSu jkafka msßú;rhkag wkq.; jk moaO;shla ixj¾Okh lsÍuhs' lD;su id¾:l;ajh 
iy;sl lsÍu i|yd mÍlaIK l%shdj,sh yeisrùfuka Tjqka je<lsh hq;=h' 
 

This statement is controversial and can be interpreted differently: 
fuu m%ldYh u;fNaod;aul jk w;r th fjkia f,i w¾: oelaúh yel( 
 

- If interpreted as ensuring quality and correctness of the system, it can be considered true. 
moaO;sfha .=Kd;aulNdjh iy ksjerÈ nj iy;sl lsÍu f,i w¾:l:kh lrkafka kï" th i;H 
f,i ie,lsh yelsh' 

 

- If interpreted as making every effort to pass the test regardless of correctness, it would be false. 
ksjerÈ nj fkd;ld mÍlaIKh iu;a ùug iEu W;aidyhlau .kakd f,i w¾:l:kh l<fyd;a 
th wi;H jkq we;' 

 

C is conditionally true (depending on interpretation, but generally considered true when focusing on 

quality). 

C fldkafoais iys;j i;H fõ ^ w¾: ksrEmKh u; mokïj" kuq;a idudkHfhka .=Kd;aulNdjh flfrys 
wjOdkh fhduq lsÍfï§ i;H f,i ie,fla&' 
 

So, we can take option 3) A and C only as the correct answer. 

tneúka" wmg ksjerÈ ms<s;=r f,i úl,am 3) A iy C muKs .; yelsh' 
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29. Read the following description to answer questions 29 and 30. 

m%Yak wxl 29 iy 30 ioyd ms<s;=re §ug my; úia;rh lshjkak' 
 

A playground reservation system is needed for students and others to reserve the school playground (which 
is adjoining the school) for team sports. Each reservation is for two hours. All non-students will need to 
pay for their reservations. The reservations are to be made using the National Identity Card (NIC) numbers. 
The NICs are to be verified at the playground gate before a team is let in. 
isiqkag iy wka whg lKavdhï l%Svd i|yd mdi,a l%Svdmsáh ^mdi,g hdnoj we;s& fjkalr .ekSu ioyd  
l%Svdmsáh fjka lr.ekSfï moaO;shla wjYH h' iEu fjkalsÍulau meh folla i|yd h' isiqka fkdjk 
iEu ;u fjka lr .ekSu i|yd f.ùula l< hq;=h' fjka lr.ekSï isÿ lrkqfha cd;sl ye÷kqïm;a 
(NIC) wxl Ndú;fhka h' l%Svdmsáfha f.aÜgqfjka hï lKavdhula we;=,a lsÍug fmr NIC m;a msÍlaiSu 
isÿ fõ'  
 
The algorithm that could be used for the reservation process is shown below with blanks labelled A - D. 
fjka lr.ekSfï l%shdj,sh i|yd Ndú;d l< yels we,af.dß;uhla A isg D f;la ysia;eka f,an, o 
iys;j my; oelafõ 
 
BEGIN 

A 
IF user interested to make a reservation THEN 

                    B 
                    C 
                    IF user is not a student THEN 
                            D 
                    ENDIE 
                    Confirm booking and update reservation database 
           ENDIF 
END. 
 
Which of the following contains the suitable replacements for the above blanks? 
by; ysia;eka i|yd ksjerÈ wdfoaYl olajkafka my; ljrla o@ 

 
1) A - DISPLAY existing bookings B - GET date/time C - GET NIC number D - Complete user's 

credit/debit card payment 
A- oekg we;s fjka lsÍï fmkajkak B - Èkh$fõ,dj ,nd.kak C - NIC wxlh ,nd.kak D -  
mßYS,lhdf.a yr$Kh m;a f.ùu iïmQ¾K lrkak 

 
2) A - DISPLAY existing bookings B - GET date/time C - Complete user's credit/debit card payment D 

- GET NIC number 
A- oekg we;s fjka lsÍï fmkajkak B - Èkh$fõ,dj ,nd.kak C - mßYS,lhdf.a yr$Kh m;a 
f.ùu iïmQ¾K lrkak D - NIC wxlh ,nd.kak 

 
3) A - DISPLAY existing bookings B - GET NIC number C - Complete user's credit/debit card 

payment D - GET date/time 
A- oekg we;s fjka lsÍï fmkajkak B - NIC wxlh ,nd.kak C -  mßYS,lhdf.a yr$Kh m;a 
f.ùu iïmQ¾K lrkak  D - Èkh$fõ,dj ,nd.kak 

 
4) A - GET date/time B - DISPLAY existing bookings C - GET NIC number D - Complete user's 

credit/debit card payment 
A- Èkh$fõ,dj ,nd.kak B - oekg we;s fjka lsÍï fmkajkak C -  NIC wxlh ,nd.kak D - 
mßYS,lhdf.a yr$Kh m;a f.ùu iïmQ¾K lrkak  

 
5) A - GET NIC number B - DISPLAY existing bookings C - GET date/time D - Complete user's 

credit/debit card payment 
A- NIC wxlh ,nd.kak B - oekg we;s fjka lsÍï fmkajkak C -  Èkh$fõ,dj ,nd.kak D - 
mßYS,lhdf.a yr$Kh m;a f.ùu iïmQ¾K lrkak 
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Answer: 1)  

 
Here, after examining the given algorithm, both option 1) and 5) can be taken as correct answers. 
fuys§" ,nd § we;s we,af.dß;u mÍlaId lsÍfuka miq" úl,am 1)  iy 5) hk folu ksjerÈ 
ms<s;=re f,i .; yelsh 
 
Let’s analyze whether Option 1 and Option 5 can both be correct, or if one of them is better. 
úl,am 1 iy úl,am 5 hk folu ksjerÈ úh yelso" ke;fyd;a tAjdhska tlla jvd fyd|o hkak 
úYaf,aIKh lruq' 
 

 Option / úl,am 1) Option / úl,am 5) 

A DISPLAY existing bookings 
oekg we;s fjka lsÍï fmkajkak   

GET NIC number  
NIC wxlh ,nd.kak 

Logical. Showing existing bookings first allows 
the user to see available time slots before 
proceeding.   
;d¾lsl fõ' mj;sk fjka lsÍï fmkaùfuka 
mßYS,lhdg bÈßhg hdug fmr mj;sk ld, 
mrdihka ne,Sug bv i,ihs' 

This could also make sense if the system 
requires immediate identification of the user 
before showing available options. 
mj;sk úl,am fmkaùug fmr moaO;shg 
mßYS,lhd jydu y÷kd .ekSug wjYH kï 
fuho w¾:j;a úh yel' 

B GET date/time  
Èkh$fõ,dj ,nd.kak 

DISPLAY existing bookings 
oekg we;s fjka lsÍï fmkajkak 

Logical. After displaying existing bookings, the 
system needs the user to specify the date and 
time for their reservation.   
;d¾lsl fõ' mj;sk fjka lsÍï m%o¾Ykh 
lsÍfuka miq" moaO;shg mßYS,lhd ;u 
fjkalrjd .ekSu i|yd Èkh iy fõ,dj 
kshu lsÍug wjYH fõ' 

Logical in this order if the NIC is collected 
first, followed by showing available time 
slots.   
NIC uq,skau tl;= lrkafka kï" miqj 
mj;sk ld, mrdihka fmkajñka fuu 
wkqms<sfjf, ;d¾lsl fõ'  

C GET NIC number 
NIC wxlh ,nd.kak 

GET date/time 
Èkh$fõ,dj ,nd .kak 

Logical. The NIC is collected here to identify 
the user and ensure valid entry.   
;d¾lsl fõ' mßYS,lhd y÷kd .ekSug iy 
j,x.= m%fõYh iy;sl lsÍug cd;sl 
ye÷kqïm; (NIC) fu;ekska tl;= lrkq ,efí' 

Also logical, as the date/time is required 
before confirming the reservation. 
fjka lsÍu ;yjqre lsÍug fmr 
Èkh$fõ,dj wjYH neúka ;d¾lsl fõ' 

D Complete user's credit/debit card payment  
mßYS,lhdf.a yr$Kh m;a f.ùu iïmQ¾K lrkak 

Both options correctly place the payment step here for non-students. 
úl,am folu isiqka fkdjk wh i|yd f.ùï mshjr ksjerÈj fuys ;eîug Ndú; fõ' 

Conclusion / ks.ukh( 
 

− Option 1 fits most general scenarios, where users can browse available slots without immediate 
identification.   
úl,am 1 fndfyda idudkH wjia:d j,g .e,fma" tys§ mßYS,lhskag laIKsl y÷kd.ekSulska 
f;drj mj;sk slots browse l< yel' 

− Option 5 is valid if the system requires identification before showing options.   
úl,am fmkaùug fmr moaO;shg y÷kd.ekSula wjYH kï úl,am 5 j,x.= fõ' 

 
Both could be correct depending on the system's design requirements. But option 1 can be taken as the 
most correct answer. 
moaO;sfha ie,iqï wjYH;d wkqj folu ksjerÈ úh yelsh' kuq;a úl,am 1l jvd;au ksjerÈ ms<s;=r 
f,i ,nd .; yel' 
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30. Which of the following suggestions about the above system is not suitable? 

by; moaO;sh .ek my; ljr fhdackdjla kqiqÿiq fõo@ 
 

1) The list of reservations for a given date should be provided when needed. 
wjYH úgl" § we;s Èkhlg wod< fjkalsÍïj, ,ehsia;=jla ,nd Èh hq;=h'  

 

2) Each time a student is making a reservation he/she should be required to enter his/her home address. 
isiqfjl= fjka lsÍula isÿ lrk iEu úglu Tyq$weh ;u f.or ,smskh we;=<;a lsÍu wjYH l< 
hq;= h' 

 

3) It is suitable to check the validity of the NIC number. 

NIC wxlfha j,x.=;djh msßlaiSu iqÿiq fõ' 
 

4) Reservations should not clash with school times. 
fjkalsÍï mdi,a fõ,djka iuÕ >Ügkh fkdúh hq;= h' 

 

5) For fairness, number of reservations that a particular NIC number is allowed per day should be limited. 

idOdrKh i|yd" hï NIC wxlhlg Èklg bv fok fjka lsÍï .Kk iSud l< hq;= h' 
 

Answer : 2) 

 
Explanation of each option / tla tla úl,amh meyeÈ,s lsÍu( 
 
Option / úl,am 1) 

This is suitable. Providing a list of reservations for a given date helps avoid overlapping bookings and 
allows users to select available time slots. 
fuh iqÿiq fõ' ,nd § we;s Èkhla i|yd fjka lsÍï ,ehsia;=jla iemhSu fjka lsÍï w;sÉPdokh ùu 
j<lajd .ekSug iy mßYS,lhskag mj;sk ld, mrdihka f;dard .ekSug bv i,ihs' 
   
Option / úl,am 2) 

This is not suitable. Requiring students to enter their home address for every reservation adds unnecessary 
steps to the process. Since the system already uses NIC numbers for verification, this additional 
information is redundant and can slow down the process.  
fuh iqÿiq fkdfõ' iEu fjkalsÍula i|ydu isiqkag Tjqkaf.a ksjfia ,smskh we;=<;a lsÍug wjYH lsÍu 
l%shdj,shg wkjYH mshjr tl;= lrhs' moaO;sh oekgu;a i;Hdmkh i|yd NIC wxl Ndú;d lrk 
neúka" fuu wu;r f;dr;=re w;sßla; jk w;r l%shdj,sh ukao.dó úh yel' 
 
Option / úl,am 3) 

This is suitable. Verifying the NIC number is important to ensure that only valid users, such as students, 
are making reservations. 
fuh iqÿiq fõ' isiqka jeks j,x.= mßYS,lhska muKla fjka lrjd .ekSu iy;sl lsÍu i|yd NIC 
wxlh i;Hdmkh lsÍu jeo.;a fõ' 
 
Option / úl,am 4) 

This is suitable. Ensuring that reservations do not overlap with school hours is necessary to avoid conflicts 
and ensure that the playground is available when needed. 
fuh iqÿiq fõ' .egqï uÕyrjd .ekSug;a" wjYH úfgl l%Svd msáh ;sfnk nj iy;sl lsÍug;a fjka 
lsÍï mdi,a fõ,dj iuÕ fkd.e,fmk nj iy;sl lsÍu wjYH fõ' 
 
Option / úl,am 5) 

This is suitable. Limiting the number of reservations per NIC prevents individuals from monopolizing the 
playground, ensuring fair access for everyone. 
fuh iqÿiq fõ' NIC wxlhlg fjka lrjd .ekSï ixLHdj iSud lsÍu" iEu flfkl=gu idOdrK m%fõYhla 
iy;sl lrñka" l%Svd msáh tAldêldÍ lsÍfuka mqoa.,hka j<lajhs' 
 
So, 2) is the option that is not suitable, as it adds unnecessary complexity to the reservation process. 
fï wkqj" 2) hkq fjka lsÍfï l%shdj,shg wkjYH ixlS¾K;djhla tla lrk neúka" iqÿiq fkdjk 
úl,amh fõ'  
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31. Consider the following relation about a student who is registered in a programme at an institute: 

wdh;khl jevigyklg ,shdmÈxÑ ù we;s isiqfjl=g wod< my; iïnkaOh i,lkak' 
 

STUDENT(Sno, Snic, Sname, Sphone, Prog_number) 

 

Note:  
 
Sno   -  the unique registration number of the student 

isiqjdf.a wkkH ,shdmÈxÑ wxlh 
 

Snic   -  the national identity card number of the student 
isiqjdf.a cd;sl ye÷kqïm;a wxlh 

 

Sname  -  the name of the student 
isiqjdf.a ku 

 

Sphone  -  a phone number of the student 
isiqjdf.a ÿrl:k wxlh 

 

Prog_ number  -  the unique number of the programme for which the student has registered 
isiqjd ,shdmÈxÑ ù we;s jevigyfka wkkH wxlh 

 

Which of the following are correct? 
my; ljrla ksjerÈ o@ 

 

A -  Sno can be the primary key. / Sno m%d:ñl (primary) h;=rla úh yels h' 
B -  Snic can be a candidate key. / Snic ksrEmH (candidate) h;=rla úh yels h' 
C -  Prog_number can be a foreign key. / Prog_number wd.ka;=l (foreign) h;=rla úh yels h' 

 

 

 
 

Answer : 5) 

 
Explanation of each statement / tla tla m%ldYh meyeÈ,s lsÍu( 
 
Statement / m%ldYh A 
A primary key must satisfy these two conditions. 
m%d:ñl h;=rla fuu fldkafoais fol imqrd,sh hq;=h 
 
1. It must uniquely identify each record (no duplicates). 

th tla tla jd¾;dj wkkH f,i y÷kd.; hq;=h ^wkqmsgm;a ke;&' 
 
2. It must not be null (every record must have a value for the primary key). 

th Y=kH fkdúh hq;=h ^iEu jd¾;djlu m%d:ñl h;=r i|yd w.hla ;sìh hq;=h&' 
 
In this relation, the attribute Sno is described as a unique registration number for each student. This means: 
fuu iïnkaOh ;=<" Sno Wm,laIKh iEu isiqfjl=gu wkkH ,shdmÈxÑ wxlhla f,i úia;r flf¾' 
fuhska woyia jkafka(  
 
- Every student has a distinct Sno, so there are no duplicates. 

iEu isiqfjl=gu fjkia Sno we;" tneúka wkqmsgm;a fkdue;' 
 
- It is reasonable to assume that Sno cannot be null because every student must have a registration 

number. / iEu isiqfjl=gu ,shdmÈxÑ wxlhla ;sìh hq;= neúka Sno Y=kH úh fkdyels hehs 
Wml,amkh lsÍu idOdrK h' 

 
So, Sno qualifies as a primary key. 
fï wkqj" Sno m%d:ñl h;=rla f,i iqÿiqlï ,nhs' 
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1)  A only. 
A muKs. 

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

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

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

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

 



 

 

 
Statement / m%ldYh B 
A candidate key is an attribute (or a combination of attributes) that can uniquely identify each record in 

the table, but it is not chosen as the primary key. 
wfmalaIl h;=rla hkq j.=fõ we;s iEu jd¾;djlau wkkHj y÷kd.; yels Wm,laIKhla ^fyda 
Wm,laIKj, tl;=jls&" kuq;a th m%d:ñl h;=r f,i f;dardf.k fkdue;' 
 

The attribute Snic (National ID Card number) is unique for every individual because it is assigned by a 

government or relevant authority.  

Snic ^cd;sl ye÷kqïm;a wxlh& hk Wm,laIKh rchla fyda wod< wêldßhla úiska mjrkq ,nk 
neúka iEu mqoa.,fhl=gu wkkH fõ' 
 

- It is reasonable to assume that no 2 students will have the same Snic, and every student will have one. 

lsisÿ isiqka fofofkl=g tlu Snic fkdue;s nj;a" iEu isiqfjl=gu tlla we;s nj;a Wml,amkh 
lsÍu idOdrK h' 

 

- Since Snic satisfies the conditions for uniqueness and non-nullability, it can be a candidate key. 

Snic iqúfYaI;ajh iy Y=kH fkdjk nj i|yd fldkafoais ;Dma;su;a lrk neúka" th wfmalaIl 
h;=rla úh yel' 

 

(Note: A table can have multiple candidate keys, but only one of them is chosen as the primary key. For 

example, Sno could be the primary key, while Snic remains a candidate key.) 

(igyk( j.=jlg wfmalaIl h;=re lsysmhla ;sìh yel" kuq;a tAjdhska tlla muKla m%d:ñl h;=r f,i 
f;dard we;' WodyrKhla f,i" Sno m%d:ñl h;=r úh yels w;r" Snic wfmalaIl h;=rla f,i mj;S') 
 

Statement / m%ldYh C 
A foreign key is an attribute in one table that refers to the primary key in another table. It establishes a 

relationship between two tables. 
wd.ka;=l h;=rla hkq tla j.=jl we;s Wm,laIKhla jk w;r th ;j;a j.=jl we;s m%d:ñl h;=rg 
fhduq lrhs' th j.= folla w;r iïnkaO;djhla we;s lrhs' 
 

The attribute Prog_number represents the program for which the student is registered.  

Prog_number Wm,laIKh YsIHhd ,shdmÈxÑ lr we;s jevigyk ksfhdackh lrhs' 
 

- It is described as a unique number for the program, implying it likely matches the primary key of a 

PROGRAMME table (ex: PROGRAMME(Prog_number, Prog_name, Duration)). 
th jevigyk i|yd wkkH wxlhla f,i úia;r lr we;s w;r" thska weÕfjkafka th 
PROGRAMME j.=jl (Wod( PROGRAMME(Prog_number, Prog_name, Duration)) m%d:ñl h;=r 
iuÕ .e<fmk njhs' 

 

- So, Prog_number in the STUDENT table can serve as a foreign key referencing the Prog_number 

in the PROGRAMME table. 

fï wkqj" STUDENT j.=fõ Prog_number, PROGRAMME j.=fõ Prog_number fhduq lrk 
wd.ka;=l h;=rla f,i lghq;= l< yel' 

 

So, all statements (A, B and C) are correct. 

fï wkqj" ish¨u m%ldYhka (A, B iy C) ksjerÈ fõ' 
 

Therefore, the correct answer is 5). 

tneúka" ksjerÈ ms<s;=r 5) fõ' 
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32. Which of the following are true? 

my; ljrla ksjerÈ o@ 
 

A -  A table can have multiple candidate keys. 
j.=jlg fndfyda ksrEmH h;=re (candidate keys) ;sìh yels h' 

 

B -  A primary key is always a candidate key. 
m%d:ñl h;=r (primary key) iEuúgu ksrEmH h;=rls' 

 

C -  A candidate key of one table can be used as a foreign key in another table. 
tla j.=jl ksrEmH h;=r" fjk;a j.=jl wd.ka;=l h;=rla (foreign key) f,i Ndú;d l< yelsh' 
 

 
 
 

Answer : 5) 
 

Explanation of each statement / tla tla m%ldYh meyeÈ,s lsÍu( 
 
Statement / m%ldYh A 
 

A candidate key is an attribute (or a set of attributes) that can uniquely identify a record in a table.  
wfmalaIl h;=rla hkq j.=jl we;s jd¾;djla wkkHj y÷kd.; yels Wm,laIKhla ^fyda Wm,laIK 
iuQyhls&' 
 

A table can have multiple candidate keys, but only one is selected as the primary key. For example: 
j.=jlg wfmalaIl h;=re lsysmhla ;sìh yels kuq;a m%d:ñl h;=r f,i f;dardf.k we;af;a tlla 
muKs' WodyrK jYfhka( 
 

In a table STUDENT(Sno, Snic, Sname), both Sno (Student Number) and Snic (National ID Card) can 
uniquely identify each record, so both are candidate keys. 
j.= STUDENT(Sno, Snic, Sname), Sno ^YsIH wxlh& iy Snic ^cd;sl ye÷kqïm;& hk folgu tla 
tla jd¾;dj wkkH f,i y÷kd.; yels neúka folu wfmalaIl h;=re fõ'  
 

This statement is true because having multiple candidate keys in a table is common. 
j.=jl nyq wfmalaIl h;=re ;sîu idudkH fohla neúka fuu m%ldYh i;H fõ' 
 
Statement / m%ldYh B 
 

A primary key is chosen from among the candidate keys of a table.  
j.=jl wfmalaIl h;=re w;ßka m%d:ñl h;=rla f;dard .kq ,efí' 
 

Since the primary key must satisfy the requirements of a candidate key (uniqueness and non-nullability), 
it is always a candidate key. 
m%d:ñl h;=r wfmalaIl h;=rl wjYH;d imqrd,sh hq;= neúka ^iqúfYaIS;ajh iy Y=kH fkdjk nj&" 
th ieuúgu wfmalaIl h;=rls' 
 

This statement is true. 
fuu m%ldYh i;H fõ' 
 
Statement / m%ldYh C 
 

A foreign key is an attribute in 1 table that references the primary key (or a candidate key) in another table. 
wd.ka;=l h;=rla hkq tla j.=jl we;s Wm,laIKhla jk w;r th ;j;a j.=jl m%d:ñl h;=r ^fyda 
wfmalaIl h;=rla& fõ' 
 

In a STUDENT table, Prog_number could be a candidate key for the PROGRAMME table and also serve 
as a foreign key in STUDENT to link the program details. 
STUDENT j.=jl" Prog_number  PROGRAMME j.=j i|yd wfmalaIl h;=rla úh yels w;r 
jevigyka úia;r iïnkaO lsÍug STUDENT ys wd.ka;=l h;=rla f,i o l%shd lrhs' 
 

This statement is true because any candidate key, including the primary key, can act as a foreign key in 
another table. 
fuu m%ldYh i;H jkafka m%d:ñl h;=r we;=¿j ´kEu wfmalaIl h;=rla fjk;a j.=jl wd.ka;=l 
h;=rla f,i l%shd l< yels neúks' 
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1)  A only. 
A muKs. 

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

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

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

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

 



 

 

 
Conclusion / ks.ukh( 
 
All statements (A, B and C) are correct. 
ish¨u m%ldYhka (A, B iy C) ksjerÈ fõ' 
 
Therefore, the correct answer is 5). 
tneúka" ksjerÈ ms<s;=r 5) fõ' 

 
33. Which of the following are examples of one-to many relationships? 

tAl-nyq iïnkaO;dj,g my; ljrla WodyrK fõo@ 
 
A- A customer can place many orders, but each order is placed by one customer. 

mdßfNda.slfhl=g weKjqï lsysmhla l< yels kï kuq;a tla weKjqulg we;af;a tla mdßfNda.slhl= 
muKs' 
 

B- An employee can be assigned to multiple projects, and each project can have multiple employees. 
tla fiajlfhl= jHdmD;s .Kkdjlg m;a l< yelsh' tla jHdmD;shlg fndfyda fiajlhka isáh yelsh' 
 

C- One department has one manager, and each manager manages multiple departments. 
tla fomd¾;fïka;=jlg isákafka tla l<ukdlrefjls' iEu l<ukdlrefjl=u fndfyda fomd¾;fïka;= 
l<ukdlrKh lrhs' 
 

D- A supplier can supply only one item, and an item can be supplied by only one supplier. 
iemhqïlrejl=g tla whs;uhla muKla iemhsh yelsh tla whs;uhla iemfhkafka tla iemhqïlrefjl= 
f.ka muKs' 

 
 
 
 
Answer : 2) 

 
Types of relationships/ iïnkaO;d j¾.( 
 
• One-to-one relationship / tAl-tAl iïnkaO;d 

Each record in Table A relates to exactly one record in Table B. 
A j.=fõ we;s iEu jd¾;djlau B j.=fõ tla jd¾;djlg iïnkaO fõ' 

 

• One-to-many relationship / tAl-nyq iïnkaO;d 
One record in Table A can relate to many records in Table B, but each record in Table B is associated 
with only one record in Table A. 
A j.=fõ we;s tla jd¾;djla B j.=fõ fndfyda jd¾;d j,g iïnkaO úh yels kuq;a B j.=fõ iEu 
jd¾;djlau A j.=fõ tla jd¾;djla iuÕ muKla iïnkaO fõ' 

 

• Many-to-many relationship / nyq-nyq iïnkaO;d 
Multiple records in Table A relate to multiple records in Table B. This is typically implemented using 
a junction table. 
A j.=fõ we;s nyq jd¾;d lsysmhla B j.=fõ jd¾;d lsysmhlg iïnkaO fõ' fuh idudkHfhka 
l%shd;aul jkafka ikaê j.=jla Ndú;d lrñks' 

 
Let’s go through each scenario given as A to D. 
A isg D olajd ,nd § we;s tla tla wjia:dj yryd huq 
 
Scenario/ wjia:dj A) 

Represents a typical one-to-many relationship, where one customer can place multiple orders, but each 
order is associated with only one customer. 
tla mdßfNda.slfhl=g nyq weKjqï l< yels" kuq;a iEu weKjqulau tla mdßfNda.slfhl= iuÕ muKla 
iïnkaO jk idudkH tAl-nyq in|;djla ksfhdackh lrhs' 
 
Scenario/ wjia:dj B) 

Describes a many-to-many relationship, as multiple employees can work on multiple projects. 
nyq fiajlhskag nyq jHdmD;sj, jev l< yels neúka" nyq-nyq in|;djla úia;r lrhs' 
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1) A and B only 
A iy B muKs  

2) A and C only 
A iy C muKs  

3) A and D only 
A iy D muKs  

4) B and C only 
B iy C muKs  

5) C and D only 
C iy D muKs  

 



 

 

 
Scenario/ wjia:dj C) 
One manager manages multiple departments. Each department is managed by only one manager. 
Therefore this is a one-to-many relationship. 
tla l<ukdlrefjl= fomd¾;fïka;= lsysmhla l<ukdlrKh lrhs' iEu fomd¾;fïka;=jlau 
l<ukdlrKh lrkq ,nkafka tla l<ukdlrefjl= úisks' tneúka fuh tAl-nyq in|;djls' 
 
Scenario/ wjia:dj D) 
Describes a one-to-one relationship where a supplier provides only one item, and each item is supplied by 
only one supplier. 
iemhqïlrefjl= tla whs;uhla muKla imhk w;r" iEu whs;uhlau tla iemhqïlrefjl= úiska 
muKla imhkq ,nk tAl-tAl iïnkaO;djla úia;r lrhs' 
 
Both A and C are one-to-many relationships. 
A iy C hk folu tAl-nyq iïnkaO;d fõ' 
 
Therefore, the answer is 2). 
tneúka" ms<s;=r 2) fõ' 
 
 

34. Match the Normal forms labelled from 0 to 3 to the corresponding descriptions labelled from A to D. 
my; 0 isg 3 f;la f,an, lrwe;s m%u; wjia:d A isg D f;la f,an, lr we;s úia;r iuÕ .,mkak' 
 

Normal form/ m%u; wjia:dj 

0- Zero normal form 
Y=kH m%u; wjia:dj 

1- First normal form 
m%:u m%u; wjia:dj 

2- Second normal form 
fojk m%u; wjia:dj 

3- Third normal form 
f;jk m%u; wjia:dj 

 
1)  0 - A, 1 - B, 2 - C, 3 – D  2)  0 - A, 1 - C, 2 - B, 3 - D  3)  0 - B, 1 - C, 2 - A, 3 - D  

4)  0 - C, 1 - A, 2 - D, 3 – B  5)  0 - D, 1 - B, 2 - C, 3 - A  

 
Answer : 4) 

 

Database Normalization/ o;a; iuqodh m%u;lrKh 
Database normalization organizes data to reduce duplication and prevent errors during updates, deletions, 

or insertions. It ensures efficient storage and maintains data accuracy by structuring it into related tables. 
o;a; iuqodh m%u;lrKh uÕska o;a; wkqmsgm;a lsÍu wvq lsÍug iy hdj;ald,Sk lsÍï" uldoeóï 
fyda we;=<;a lsÍï j,§ fodaI je<elaùug o;a; ixúOdkh lrhs' th ld¾hlaIu .nvd lsÍu iy;sl 
lrk w;r wod< j.= j,g jHqy.; lsÍfuka o;a; ksrjoH;djh mj;ajd .kS' 
 

Normal form 
m%u; wjia:dj 

 
Description 
úia;rh 

0 

 

Zero normal form 
Y=kH m%u; 
wjia:dj 

Data is stored without any structure or rules. Tables 

contain no relationships or constraints. 
lsisÿ jHqyhla fyda Í;shla fkdue;sj o;a; .nvd 
lr we;' j.= j, iïnkaO;d fyda iSudjka fkdue;' 

C Repeating data 
o;a; kej; 
;sîu' 

1 First normal form 
m%:u m%u; 
wjia:dj 

Eliminates duplicate groups by ensuring data is 

atomic. Ensures that each column contains unique, 

indivisible values. 
o;a; mrudKql nj iy;sl lsÍu u.ska wkqmsgm;a 
lKavdhï bj;a lrhs' iEu ;Srejlgu wkkH" 
fkdfnÈh yels w.hka wvx.= nj iy;sl lrhs' 

 

A 

 

Single valued 

attribute 
tAl w.h 
Wm,laIK 
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Description/  úia;rh 

A- Single valued attribute 
tAl w.h Wm,laIK 

B- Full functional dependency 
mQ¾K ld¾hnoaO mrdh;a;;dj 

C- Repeating data 
o;a; kej; ;sîu' 

D- Transitive dependency   
ixl%dka;s mrdh;a;;dj 

 



 

 

 

 

2 

 

Second normal 

form 
fojk m%u; 
wjia:dj 

All non-key attributes are functionally dependent on 

the entire primary key. Removes partial 

dependencies on a composite key. Include transitive 

dependencies. 
ish¨u h;=re-fkdjk Wm,laIK iïmQ¾K m%d:ñl 
h;=r u; l%shdldÍj r|d mj;S' ixhqla; h;=rla 
u; w¾O mrdh;a;;d bj;a lrhs' ixl%dka;s 
mrdh;a;;d we;=<;a lrhs' 

D 

 

Transitive 

dependency 
ixl%dka;s 
mrdh;a;;dj 

3 

 

Third normal form 
f;jk m%u; 
wjia:dj 

Removes partial dependencies on a composite key. 

Ensures no non-prime attribute depends on another 

non-prime attribute. 
ixhqla; h;=rla u; w¾O mrdh;a;;d bj;a lrhs' 
m%d:ñl fkdjk Wm,laIKhla fjk;a m%d:ñl 
fkdjk Wm,laIKhla u; r|d fkdmj;sk nj 
iy;sl lrhs' 

B 

 

Full functional 

dependency 
mQ¾K 
ld¾hnoaO 
mrdh;a;;dj 

 

Therefore, the answer is 4). 

tneúka" ms<s;=r 4) fõ' 

 
35. What is the primary purpose of database normalization? 

o;a; iuqod m%u;lrkfha uQ,sl wruqK l=ulao@ 
 

1) Eliminating data redundancy and anomalies 
wkq msgm;a ùu iy fkd.e,mSï bj;a lsÍu' 
 

2) Increasing the number of tables in the database 
o;a; iuqodfha j.= .Kk jeälsÍu' 
 

3) Organizing data into logical structures and relations 
o;a; ;¾ldkql+, jHqyhkag yd iïnkaO;djhkag ms<sfh< lsÍu' 
 

4) Simplifying database queries 
o;a; iuqod úuiqï ir, lsÍu' 
 

5) Speeding up database queries 
o;a; iuqod úuiqï fõ.j;a lsÍu' 

 
Answer : 1 ) 

 

Redundancy / wkq msgm;a ùu 

Redundancy occurs when the same piece of data is stored in multiple places. This leads to wastage of 

storage space and creates difficulties in maintaining data consistency. 
tlu o;a; fldgila' ia:dk lsysmhl .nvd lr we;s úg wkq msgm;a ùu we;sfõ' fuh .nvd bv 
kdia;shg ;=vq fok w;r o;a; wkql+,;dj mj;ajd .ekSfï ÿIalr;d we;s lrhs' 
 
Data Anomalies / o;a; fkd.e,mSï 
 

− Insertion Anomaly / we;=<;a lsÍfï úIu;dj 

Inability to add data without including unnecessary or unrelated data. 
wkjYH fyda fkdne¢ o;a; we;=<;a fkdlr o;a; tla lsÍug fkdyels ùu' 

 
− Update Anomaly / hdj;ald,Sk  lsÍfï úIu;dj 

Updating data in one place but not in another, leading to inconsistencies. 
tla ia:dkhl o;a; hdj;ald,Sk lsÍu fkdj ;j;a ia:dkhl" fkd.e,mSï we;s lrhs' 

 
− Deletion Anomaly / uldoeófï úIu;dj 

Unintended loss of data when other data is deleted.  
fjk;a o;a; uld oeuQ úg wkfmalaIs; o;a; ke;sùu' 
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Let’s go through the given options / ,nd § we;s úl,am yryd huq' 
 
Option / úl,amh 1) 

The primary purpose of database normalization is to organize data efficiently by reducing redundancy 

(repeated data) and preventing anomalies during data operations. Redundancy and anomalies waste 

storage and complicates maintaining consistency.  
o;a; iuqodh m%u;lrKfha uQ,sl wruqK jkafka wkq msgm;a ^mqkrdj¾;k o;a;& wvq lsÍu iy o;a; 
fufyhqï j,§ úIu;d je<elaùu u.ska o;a; ld¾hlaIuj ixúOdkh lsÍuhs' wkq msgm;a ùu iy 
úIu;d .nvd bv kdia;s lrhs tfiau wkql+,;dj mj;ajd .ekSu ixlS¾K lrhs' 
 
Option / úl,amh 2) 

While normalization may lead to more tables in some cases, this is not the goal but a by-product of 

organizing data effectively. 
m%u;lrKh iuyr wjia:dj,§ ;j;a j.= j,g ;=vq Èh yels w;r" fuh tys b,lalh fkdj o;a; 
M,odhS f,i ixúOdkh lsÍfï w;=re M,hls' 
 
Option / úl,amh 3) 

This is a benefit of normalization but not its primary purpose. Logical organization happens as a result of 

minimizing redundancy and anomalies. 
fuh m%u;lrKfha m%;s,dNhla jk kuq;a tys uQ,sl wruqK fkdfõ' ;d¾lsl ixúOdkh isÿjkafka wkq 
msgm;a iy úIu;d wju lsÍfï m%;sM,hla jYfhks' 
 
Option / úl,amh 4) 

Queries might become simpler, but normalization can sometimes make queries more complex as data 

might be spread across multiple tables. 
úuiqï ir, úh yel" kuq;a o;a; j.= lsysmhla yryd me;sÍ we;s neúka m%u;lrKh iuyr úg 
úuiqï jvd;a ixlS¾K lrhs' 
 
Option / úl,amh 5) 

Normalization does not always improve query speed. In some cases, it can slow down queries because of 

the need to join multiple tables. 
m%u;lrKh ieuúgu úuiqï fõ.h jeä ÈhqKq fkdlrhs' iuyr wjia:dj,§" nyq j.= iïnkaO ùug 
we;s wjYH;djh ksid th úuiqï ukao.dó úh yel' 
 
Therefore, the correct answer is 1). 

tneúka" ksjerÈ ms<s;=r jkafka 1) fõ' 
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36. Which of the following will exchange of ‘Mahawa’ in the ‘City’ attribute of USER in relation to ‘Maho’? 

my; ljrla u.ska USER iïnkaOfha ‘City’ Wm,laIKfha we;s ish¨ ‘Mahawa’  f,i we;s ;eka ‘Maho’ 
f,i fjkia lrhs o@ 
 

1) MODIFY USER SET City = ‘Maho’ WHERE  City = ‘Mahawa’; 
2) MODIFY USER SET City = ‘Mahawa’ INTO  City = ‘Maho’; 
3) UPDATE USER SET City = ‘Mahawa’ INTO  City = ‘Maho’; 
4) UPDATE USER SET City = ‘Maho’ WHERE  City = ‘Mahawa’; 
5) UPDATE USER SET City = ‘Maho’ WHERE  City != ‘Mahawa’; 

 
Answer : 4 ) 

 

Let’s go through the options given / ,nd § we;s úl,am yryd huq' 
 
Option / úl,amh 1) 

Incorrect. MODIFY is not a valid SQL keyword for updating records. 

jerÈ fõ' MODIFY hkq jd¾;d hdj;ald,Sk lsÍu i|yd j,x.= SQL uQ, mohla fkdfõ' 
 
Option/ úl,amh 2) 

Incorrect. The use of MODIFY and INTO is incorrect in this context. 

jerÈ fõ' fuys MODIFY iy INTO Ndú;h jerÈh' 
 

Option/ úl,amh 3) 

Incorrect. The INTO clause is not used in an UPDATE statement. 

jerÈ fõ' INTO j.ka;sh UPDATE lsÍfï m%ldYhl Ndú;d fkdfõ' 
 

Option/ úl,amh 4) 

Correct. The UPDATE command is used to modify existing records. The SET keyword is used to specify 

the new value for the City column, and the WHERE clause ensures that only records with 'Mahawa' in the 

City column are updated to 'Maho'. 

ksjerÈhs' UPDATE úOdkh oekg mj;sk jd¾;d fjkia lsÍug Ndú;d lrhs' k.r ;Srej i|yd kj 
w.h kshu lsÍug SET uQ, moh Ndú;d lrk w;r" WHERE j.ka;sh city ;Srefõ 'Mahawa' iys; 
jd¾;d muKla 'Maho' f,i hdj;ald,Sk lrk nj iy;sl lrhs' 
 
Option/ úl,amh 5) 

Incorrect. This statement will update all records where the City is not 'Mahawa', setting those cities to 

'Maho'. This is not the intended behavior, as it will change cities other than 'Mahawa'. 

jerÈ fõ' fuu m%ldYh k.rh 'Mahawa' fkdjk ish¨u jd¾;d hdj;ald,Sk lr tu k.r 'Maho' f,i 
ilihs' th 'Mahawa' yer wfkl=;a k.r fjkia lrk neúka fuh wfmalaIs; yeisÍu fkdfõ' 
 

Therefore, the correct answer is 4).  

tneúka" ksjerÈ ms<s;=r jkafka 4) fõ' 
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37. Which of the following lists the given SQL statement clauses in the correct order? 

§ we;s SQL m%ldY mo ksjerÈj fm< fm<.iajd we;af;a ljrl o@ 
 
1) SELECT, FROM,  WHERE, GROUP BY, HAVING 
2) SELECT, GROUP BY, HAVING, FROM,  WHERE 

3) SELECT, HAVING, FROM,  WHERE,  GROUP BY 

4) SELECT, WHERE, GROUP BY, HAVING, FROM 
5) SELECT, WHERE, HAVING, GROUP BY, FROM  

 
Answer : 1 ) 

 

In SQL, the correct order of clauses in a SELECT statement is crucial for the query to function properly. 

The correct order is as follows, 

SQL ys" úuiqu ksis f,i l%shd;aul ùug SELECT m%ldYhl j.ka;sj, ksjerÈ wkqms<sfj, b;d jeo.;a 
fõ' ksjerÈ wkqms<sfj, my; mßÈ fõ" 
 
- SELECT  

This clause specifies which columns you want to retrieve. It comes first. 
fuu j.ka;sh Tng ,nd .ekSug wjYH ;Sre kshu lrhs' th uq,skau meñfKa' 

 
- FROM  

This clause specifies the table from which to retrieve the data. It follows the SELECT clause. 

fuu j.ka;sh o;a; ,nd .; hq;= j.=j kshu lrhs' th SELECT j.ka;sh wkq.ukh lrhs' 
 

- WHERE 
This clause is used to filter records based on specified conditions. It comes after FROM. 

fuu j.ka;sh ksYaÑ; fldkafoais u; mokïj jd¾;d f;aÍug' Ndú;d lrhs' th FROM g miqj 
fhfoa' 
 

- GROUP BY  
This clause groups rows that have the same values into summary rows, like finding the sum or average. 

It follows WHERE if used. 
fuu j.ka;sh tl;=j fyda idudkHh fidhd .ekSu jeks iudk w.hka we;s fma<s idrdxY fma<sj,g 
ldKav lrhs' th WHERE g miqj fhfoa' 

 
- HAVING 

This clause is used to filter the results of GROUP BY after grouping is done. It comes after GROUP BY. 

fuu j.ka;sh iuQy.; lsÍfuka miq GROUP BY ys m%;sM, fmÍug Ndú;d lrhs' th GROUP BY 
g miqj meñfKa' 

 
The answer that gives the correct sequence is, 1) 

ksjerÈ wkqms<sfj, iys; ms<s;=r jkafka" 1) fõ' 
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38. What will be the output of the following Python code if a = 5, b = 3, c = 2 and d = 6? 

my; mhs;ka fla;fha a = 5, b = 3, c = 2 iy d = 6 kï tys l%shd;aul m%;sodkh l=ula fõo@ 
 

x = ( a – b ) ** c + d % c 
print(x) 

 
 
 

Answer : 4) 

 

Given values / ,nd § we;s w.hka: 
 

• a=5 
• b=3 
• c=2 
• d=6 
 

Expression / m%ldYKh:  
 

x = (a–b)**c + d % c 
 
Compute / .Kkh lsÍu( 
 

• a–b  

a−b = 5−3 = 2 
 

• (a−b)**c 

(a−b)**c = 22 = 4 
 

• d % c 
The modulus division (%) gives the remainder of the division of d by c: 

udmdxl fn§u ] uÕska d ys c j,ska fn§fï b;sßh ,nd fohs( 
d % c = 6 % 2 = 0 

 

Add the results / m%;sM, tl;= lsÍu 
 

x = (a−b)**c + d % c  
x = 4 + 0  
x = 4 
 
Output / m%;sodkh: 
 

4 
 

Therefore, the answer is 4). 

tneúka" ms<s;=r 4) fõ' 
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1) -22  2) 0  3) 1  4) 4  5) 7  

 



 

 

 
39. What is the execution output of the following Python code? 

my; mhs;ka fla;fha l%shd;aul m%;sodkh l=ula fõo@ 
 

qns = ["a" , "b"] 
for x in range (1,3): 
    for y in qns: 
        print(x,y, end=" ") 

 

1)  0 a 2 b   2)  1 a 3 b    3)  1 a 1 b 2 a 2 b 

4)  1 a 1 b 3 a 3 b  5)  1 a 3 a 1 b 3 b  
 

Answer : 3) 

 

Explanation / meyeÈ,s lsÍu: 
 
The outer loop iterates over values of x generated by range(1, 3), i.e. x = 1 and x = 2. 

msg; Æmh range(1, 3) u.ska ckkh lrk ,o x w.hka u; mqkrdj¾;kh fõ" tkï, x = 1 iy x = 2' 
 

The inner loop iterates over each element in the list qns, i.e. y = "a" and y = "b". 

qns ,ehsia;=fõ tla tla uQ,øjH u; wNHka;r Æmh mqkrdj¾;kh fõ" tkï" y = "a" iy y = "b"' 
 

The combination of the two loops produces pairs (x, y) for every iteration. 

Æm fofla tl;=j iEu mqkrdj¾;khla i|ydu hq., (x, y) ksmojhs' 
 

The parameter end=" " in the print function ensures that instead of starting a new line after each print 

statement, all outputs are printed on the same line with a space separating each printed value. 

print Y%s;fha end=" " mrdñ;sh uÕska tla tla uqøK m%ldYfhka miqj kj f¾Ldjla wdrïN lsÍu fjkqjg" 
ish¨u m%;sodkhka tla tla uqøs; w.h fjka lrk bvla iys; tlu fraLdjl uqøKh lsÍu iy;sl 
lrhs' 
 

Outer Loop  
msg; Æmh  

(x) 

Inner Loop  
wNHka;r Æmh 

(y) 

Output  
m%;sodkh 

1 "a" 1 a 

1 "b" 1 b 

2 "a" 2 a 

2 "b" 2 b 

 

Each pair (x, y) is printed sequentially with a space between outputs due to end=" ". 

iEu (x, y) hq.,hlau end=" " ksid m%;sodkhka w;r bvla iys;j wkql%ñlj uqøKh flf¾' 
 
Final Output / wjidk m%;sodkh: 

 
1 a 1 b 2 a 2 b 
 

Therefore, the answer is 3). 

tneúka" ms<s;=r 3) fõ' 
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40. What is the execution output of the following Python code? 

my; mhs;ka fla;fha l%shd;aul m%;sodkh l=ula fõo@ 
 

def list_operation(nlist): 
    for i in range(len(nlist)): 
        if i %+ 2 ==0: 
            nlist[i] = nlist[i] ** 2 
        else: 
            nlist[i] = nlist[i] + 3 
    return nlist 
numbers=[1,2,3,4,5] 
output = list_operation(numbers) 
print(output) 

 
1)  [1, 2, 3, 4, 5]  2)  [1, 5, 9, 7, 25] 3)  [2, 5, 6, 7, 10] 
4)  [4, 4, 6, 16, 8] 5)  [4, 6,16, 8, 36] 

 
Answer : 2) 
 

Input List :  
numbers = [1, 2, 3, 4, 5] 

 
Function Logic / ld¾hh ;¾lkh: 
• A for loop iterates over the indices (i) of the list using range(len(nlist)). 

range(len(nlist)) Ndú;d lrñka ,ehsia;=fõ o¾Yl (i)  u; mqkrdj¾;kh fõ' 
 

• For each element / tla tla uQ,dx. i|yd: 
 

− If the index i is even (i % 2 == 0), the element at that index is squared:  
i o¾Ylh brÜfÜ kï (i % 2 == 0) tu o¾Ylfha we;s uQ,dx.h j¾. lr we;( 
nlist[i] = nlist[i] **2. 

 

− If the index i is odd (i % 2 != 0), the element at that index is incremented by 3:  
i o¾Ylh T;af;a kï (i % 2 != 0)" tu o¾Ylfha uQ,dx.h 3 lska jeä fõ( 
nlist[i] = nlist[i] + 3. 

 
Detailed Iteration / iúia;rd;aul mqkrdj¾;kh: 

Index (i) Element (nlist[i]) Condition Updated Value 
0 1 Even (0 % 2 = 0) 12 = 1 

1 2 Odd (1 % 2 = 1) 2 + 3 = 5 

2 3 Even (2 % 2 = 0) 32 = 9 

3 4 Odd (3 % 2 = 1) 4 + 3 = 7 

4 5 Even (4 % 2 = 0) 52 = 25 

 
Final List :  
[1, 5, 9, 7, 25] 
 
Output / m%;sodkh: 
The function returns [1, 5, 9, 7, 25]. 
Y%s;h [1, 5, 9, 7, 25] ,nd fohs' 
 
The print(output) statement displays this result. 
print(output) m%ldYh fuu m%;sM,h fmkajhs' 
 
Therefore, the answer is 2). However, in the Official Marking Scheme, ALL marks have been given for 
this question. 
tneúka" ms<s;=r 2) fõ' kuq;a Official Marking Scheme tfla fuu m%Yakh ioyd ALL ,l=Kq ,nd § 
we;' 
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41. What is the execution output of the following Python code? 

my; mhs;ka fla;fha l%shd;aul m%;sodkh l=ula fõo@ 
 
marks =[(1, "amara", 96),(2, "rajah", 34),(3, "rani", 49),(4, "fahim", 68)] 
 

i = -1 
while i < (len(marks) - 1): 
    I += 1 
    if marks[i] [2] < 50: 
        continue 
    print(marks[i] [1], end=" ") 

 
 
 

Answer : 3) 
 
Initialization / wdrïN lsÍu: 
 
• The list marks contains tuples, where; 

marks ,ehsia;=j ;=< gm,a wvx.= fõ, tys; 
 

− The first element is an ID. / m<uq wx.h ID fõ' 
− The second element is a name. / fojk uQ,dx. kuls' 
− The third element is a score. / ;=kajk wx.h ,l=Kq fõ' 

 
• i is initialized to -1. 

i = -1 f,i wdrïN lr we;' 
 

While Loop Condition / While Æm fldkafoaish: 
 

• The loop runs as long as i < len(marks) − 1, which means i < 3. 
Æmh i < len(marks) − 1 tkï i < 3 jk ;=re l%shd;aul fõ' 

 
Inside the Loop / Æmh we;=<;: 
 

• i is incremented by 1 in each iteration (i += 1). 
i tla tla mqkrdj¾;kh ;=< 1 lska jeä fõ (i += 1). 
 

• If the score at the current index (marks[i][2]) is less than 50, the continue statement skips the rest 
of the loop body, including the print statement. 
j;auka o¾Ylfha (marks[i][2])  ,l=Kq 50 g jvd wvq kï" continue m%ldYh print m%ldYh 
we;=¿j" Æma tflys b;sß fldgi uÕ yßhs' 

 
Detailed Iterations / iúia;rd;aul mqkrdj¾;k: 
 
i Tuple at marks[i] (marks[i][2] < 50) Action / l%shdj Output / m%;sM,h 

0 (1, "amara", 96) FALSE Prints "amara" amara 

1 (2, "rajah", 34) TRUE Skips  

2 (3, "rani", 49) TRUE Skips  

3 (4, "fahim", 68) FALSE Prints "fahim" fahim 

 
Final Output / wjidk m%;sM,h:  
 
Only "amara" and "fahim" are printed, separated by a space. 
"amara" iy "fahim" muKla uqøKh lr" ysia;eklska fjka lr we;' 
 
Therefore, the correct answer is 3) amara fahim. 
tneúka" ksjerÈ ms<s;=r jkafka 3) amara fahim fõ' 
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1) 1 4  2) 1 amara 4 fahim  3) amara fahim  4) rajah  5) rajah rani  

 



 

 

 
42. The output shown in Figure 42.2 can be obtained using exports_imports.txt shown in Figure 42.1 by 

executing the Python code shown in Figure 42.3 with suitable replacements for its blanks labelled P-U. 

rEmh 42.3 ys we;s mhs;ka flakfha P-U f,an,j,ska oelafjk ysia;eka ioyd iqÿiq wdfoaYl fhdod th 
l%shd;aul lsrsfuka, rEmh 42.1 ys we;s exports_imports.txt f.dkqj Ndú;d fldg rEmh 42.2 ka oelafjk 
m%;sodkh ,nd.; yel' 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Which option contains the suitable replacements for the blanks? 
ysia;eka ioyd iqÿiq wdfoaYl oelafjk jrKh l=ulao@ 

 

1) P – file Q – line  R – break  S – 1 T – 0 U – 2  
2) P – file Q – line  R – continue  S – 2 T – 1 U – 3 
3) P – file Q – line  R – continue  S – 2 T – 1 U – 3 
4) P – line Q – file  R – continue S – 1 T – 0 U – 2 
5) P – line Q – file  R – break  S – 1 T – 0 U – 2  

 
Answer : 1) 
 
Explanation / meyeÈ,s lsÍu : 
 

• P & Q: 
 

P is the file object created by open('exports_imports.txt', 'r'). 
P hkq újD; open('exports_imports.txt', 'r') u.ska idok ,o f.dkq jia;=jhs' 

 

Q is each line of the file read using readline(). 
Q hkq readline() Ndú;fhka lshjk f.dkqfõ tla tla fma<shhs' 

 

Correct replacements / ksjerÈ wdfoaYk: 
P = file 
Q = line 

 

• R (Control Statement / md,k jHqyh): 
 

The loop must terminate when no more lines are left (if not Q). 
;j;a f¾Ld b;sß fkdjk úg (if not Q) Æmh wjika úh hq;=h' 

 

Correct replacements / ksjerÈ wdfoaYk: 
R = break 
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Garments E 45% 

Fuel I 20% 

Machinery I 15% 

Tea E 20% 

Chemicals I 10% 
Rubber E 15% 

 

Figure 42.1 exports_imports.txt 

file (f.dkqj) 

 

Garments : 45 % 

Tea : 20 % 

Rubber : 15 % 

 

Figure 42.2 The 

output (m%;sodkh) 

 

P = open('exports_imports.txt', 'r')   
 

while True: 

    Q = P.readline()   
    if not Q:   
        R  
 

    item = Q.split()   
    if item[S] == "E":   
        print(item[T], ":", item[U])   
 

P.close()  
 

Figure 42.3 

Python code (mhs;ka fla;h) 

 



 

 

 
• S (Column for "E" or "I" / "E" fyda "I" i|yd ;Srej): 
 

Each line is split into a list of words / iEu fma<shlau jpk ,ehsia;=jlg fnod we;( 
["Garments", "E", "45%"] 

 
"E" or "I" is in the second column (index 1). 
"E" fyda "I" fojk ;Srefõ we; ^o¾Yl 1&' 

 
Correct replacements / ksjerÈ wdfoaYk: 
S = 1 

 

• T & U (Columns for Name and Percentage / ku iy m%;sY;h i|yd ;Sre): 
 

T - The name is in the first column / ku m<uq ;Srefõ we; (index / o¾Ylh 0). 
U - The percentage is in the third column / m%;sY;h ;=kajk ;Srefõ we; (index / o¾Ylh 2). 

 
Correct replacements / ksjerÈ wdfoaYk: 
T = 0 
U = 2 

 
Final Code with Replacements / m%;sia:dmk iys; wjidk fla;h: 
 
file = open('exports_imports.txt', 'r')  
while True: 
    line = file.readline()   
    if not line:   
        break   
    item = line.split()   
    if item[1] == "E":   
        print(item[0], ":", item[2])   
file.close()   

 
The correct answer is 1) P – file, Q – line, R – break, S – 1, T – 0, U – 2. 
ksjerÈ ms<s;=r 1) P – file, Q – line, R – break, S – 1, T – 0, U – 2 fõ' 
 
Swapping Names / kï udre lsÍu (line & file): 
 
If file and line are swapped, the code will still work because the names are just variables representing 
objects. For example: 
f.dkqj iy fma<sh udre lr we;akï" tu kï jia;= ksfhdackh lrk úp,Hhka ksid fla;h ;ju;a 
l%shd lrhs' WodyrK jYfhka( 
 
line = open('exports_imports.txt', 'r')   
while True: 
    file = line.readline()   
    if not file:   
        break 
    item = file.split()   
    if item[1] == "E":   
        print(item[0], ":", item[2])   
line.close() 
 
The variables file and line are only labels. As long as they are used consistently, swapping them does not 
affect the functionality. 
úp,H f.dkqj iy f¾Ldj f,an,a muKs' tAjd wLKavj Ndú;d lrk ;dla l,a" tAjd udre lsÍu 
l%shdldÍ;ajhg n,mdkafka ke;' 
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43. which of the following statements are true about the web pages created using web authoring tools? 

fjí iïmdol fuj,ï (web authoring tools) Ndú;fhka iEÿkq fjí msgq iïnkaOfhka my; ljr j.ka;s 
ksjerÈ fõo@ 

 

A -  The HTML Code for such a page is automatically generated. 

tjeks msgqjl HTML fla;h iajhxl%Shj iEfoa' 
 

B -  Such a page can be enhanced by manually adding HTML tags later. 

miqj HTML Wiq,k w;ahqrej tl;= lsÍfuka tjeks msgqjla jeäÈhqKq l< yelsh' 
 

C -  Multimedia content cannot be added to them. 

nyqudOH (multimedia) wka;¾.; tAjdg tl;= l< fkdyel' 
 

 
 
 

Answer : 2) 

 

Explanation of each statement / tla tla m%ldYh meyeÈ,s lsÍu( 
 
Statement / m%ldYh A 
This is true. Web authoring tools like Adobe Dreamweaver or WordPress generate HTML code in the 

background automatically as users design the webpage visually. Users don't need to write the HTML 

manually unless they want to customize further. 

fuh ksjerÈ fõ' Adobe Dreamweaver fyda WordPress jeks fjí l¾;D fuj,ï mßYS,lhka úiska 
fjí msgqj oDYH f,i ks¾udKh lrk úg miqìfï iajhxl%Shj HTML fla;h ckkh lrhs' 
mßYS,lhskag ;jÿrg;a wNsreÑlrKh lsÍug wjYH kï ñi HTML w;ska ,sùug wjYH fkdfõ' 
 

Statement / m%ldYh B 
This is true. While the tools generate HTML code automatically, users have the option to view and modify 

the generated HTML code. They can manually add HTML tags to improve or customize the page. 

fuh ksjerÈ fõ' fuj,ï iajhxl%Shj HTML fla;h ckkh lrk w;r" mßYS,lhskag W;amdokh lrk 
,o HTML fla;h ne,Sug iy fjkia lsÍug úl,amhla we;' msgqj jeäÈhqKq lsÍug fyda wNsreÑlrKh 
lsÍug Tjqkag w;ahqrej HTML Wiq,k l< yel' 
 

Statement / m%ldYh C  
This is false. Multimedia content, such as images, audio, video, and animations, can be easily added to 

web pages created using web authoring tools. These tools often include built-in features to integrate 

multimedia elements seamlessly. 
fuh ksjerÈ fkdfõ' mska;+r" Y%jH" oDYH iy iÔúlrK jeks nyqudOH wka;¾.;hka" fjí l¾;D 
fuj,ï Ndú;fhka ks¾udKh lrk ,o fjí msgq fj; myiqfjka tla l< yel' fuu fuj,ï fndfyda 
úg nyqudOH uQ,dx. ndOdjlska f;drj tAldnoaO lsÍu i|yd f.dvkÕk ,o úfYaIdx. we;=<;a fõ' 
 
Only A and B are true and C is false. So, the answer is, 2) A and B Only. 

A iy B muKla ksjerÈ jk w;r C wi;H fõ' tuksid" ms<s;=r jkafka" 2) A iy B muKs' 
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1)  A only. 
A muKs. 

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

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

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

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

 



 

 

 
44. What is the primary purpose of an HTML style sheet? 

HTML ú,di m;l uQ,sl wruqK l=ulao@ 
 

1) to apply formatting and styles to html elements. / HTML uQ,dx.j,g wdlD;slrK yd ú,di fhoùug 
2) to create databases for a website. / fjí wvúhla ioyd o;a; iuqod iE§ug  
3) to define the structure of a webpage. / fjí msgqjl jHQyh kshu lsÍug 
4) to send form data to databases. / o;a; iuqod fj; fmdaru o;a; heùug 
5) to update the content of a webpage. / fjí msgqjl wka;¾.;h hdj;ald,Sk lsÍug 

 
Answer : 1) 

 

Explanation of each option / tla tla úl,amh meyeÈ,s lsÍu( 
 
Option / úl,am 1) 

This is true. The primary purpose of a style sheet is to style HTML elements by specifying styles such as 

colors, fonts, layouts, and spacing. 
fuh i;H fõ' ú,dis;d m;%hl uQ,sl wruqK jkafka j¾K" wl=re" msßie,iqï iy mr;rh jeks ú,dis;d 
kshu lsÍfuka HTML uQ,dx. yeviõ .ekaùuhs' 
 
For example: 
WodyrK jYfhka( 
 
h1 { 
  color: blue; 
  font-size: 24px; 
} 
 
Option / úl,am 2) 

This is false. Databases are created and managed only using technologies such as SQL or database 

management systems (ex: MySQL), not style sheets. 

fuh wi;H fõ' o;a; iuqodhka ks¾udKh lr l<ukdlrKh lrkq ,nkafka  SQL  fyda o;a; iuqod 
l<ukdlrK moaO;s (Wod( MySQL), jeks ;dlaIKhka Ndú;fhka muKla jk w;r" ú,dis;d m;% u.ska 
fkdfõ' 
 
Option / úl,am 3) 

This is false. The structure of a web page is defined using HTML, not the style sheet. HTML provides 

elements such as <div>, <p>, and <header> to create structure. 

fuh wi;H fõ' fjí msgqjl jHqyh ks¾jpkh lrkq ,nkafka HTML Ndú;fhka ñi ú,dis;d m;%fhka 
fkdfõ' HTML jHqyh ks¾udKh lsÍu i|yd <div>, <p>  iy <header>  jeks uQ,dx. imhhs' 
 
Option / úl,am 4) 

This is false. Backend scripting languages (ex: PHP, Python) or JavaScript are used to send form data to 

the database, stylesheets are not used. 

fuh wi;H fõ' o;a; iuqodh fj; fmdaru o;a; heùug miqìï msgm;a NdId (Wod( PHP, Python) fyda 
JavaScript Ndú; fõ" ú,dis;d m;% Ndú;d fkdfõ' 
 
Option / úl,am 5) 

This is false. Updating content is usually done via backend technologies, APIs, or JavaScript. CSS does 

not deal with updating content, but only with styling. 
fuh wi;H fõ' wka;¾.;h hdj;ald,Sk lsÍu idudkHfhka miqfm< ;dlaIKhka" APIs fyda JavaScript 

we;=<;a fõ' CSS wka;¾.;h hdj;ald,Sk iuÕ .kqfokq fkdlrk kuq;a" ú,dis;d iuÕ muKla 
.kqfokq lrhs' 
 
So, the answer is 1) to apply formatting and styles to html elements. 

tuksid" ms<s;=r jkafka" 1)  HTML uQ,dx.j,g wdlD;slrK yd ú,di fhoùug fõ' 
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45. Which of the following can be used to change the look of an entire website by changing just one file? 

tla f.dkqjla muKla fjkia lr" iïmQ¾K fjí wvúhlu fmkqu fjkia lsÍug my; ljrla Ndú; 
l< yelso@ 

 

A – external CSS / ndysr CSS 

B – inline CSS / fma<s.; CSS 

C – internal CSS / wNHka;ßl CSS 

 

 
 
 

Answer : 1 ) 
 
Explanation of each option / tla tla úl,amh meyeÈ,s lsÍu( 
 
External CSS / ndysr CSS 

 

• This is true. External CSS refers to a separate .css file linked to multiple HTML files of a website 
using the <link> tag in the <head> section. 
fuh i;H fõ' ndysr CSS hkq <head> fldgfia we;s <link> Wiq,kh Ndú;fhka fjí wvúhl 
nyq HTML f.dkq fj; iïnkaO lr we;s fjku .css f.dkqjls' 
 

• Updating this single CSS file updates the styles of all the HTML pages linked to it. 
fuu ;ks CSS f.dkqj hdj;ald,Sk lsÍu thg iïnkaO ish¨u HTML msgq j, ú,dis;d hdj;ald,Sk 
lrhs' 
 

Example / WodyrKh: 
<link rel="stylesheet" href="styles.css"> 

 
Inline CSS / fma<s.; CSS 

 

• This is false. Inline CSS applies styles directly to individual HTML elements using the style attribute. 
fuh wi;H fõ' Inline CSS ú,di Wm,laIKh Ndú;d lrñka ;ks HTML uQ,dx. i|yd fl,skau 
ú,dis;d fhdohs' 
 

• Since inline CSS is embedded within the element, it requires modifying each element separately, 
making it impossible to control the styling of the entire website from a single file. 
fma<s.; CSS uQ,dx.h ;=<g ldje§ we;s neúka" thg tla tla uQ,dx. fjk fjku fjkia lsÍu 
wjYH jk w;r" tuÕska iïmQ¾K fjí wvúfha ú,dis;d ;ks f.dkqjlska md,kh l< fkdyel' 
 

Example / WodyrKh: 
<h1 style="color: blue;">Hello</h1> 

 
Internal CSS / wNHka;ßl CSS 

 

• This is false. Internal CSS is defined within single HTML file using <style> tag in the <head> 
section. 
fuh wi;H fõ' <head> fldgfia <style>  Wiq,kh Ndú;fhka ;ks HTML f.dkqjla ;=< 
wNHka;ßl CSS w¾: olajd we;' 
 

• This method only affects the styles of the specific HTML page where it is included. Changes to an 
internal CSS block will not impact other pages on the website. 
fuu l%uh n,mdkafka th we;=<;a lr we;s úfYaIs; HTML msgqfõ ú,dihkag muKs' wNHka;ßl 
CSS íf,dla tll fjkialï fjí wvúfha wfkl=;a msgq j,g n,mdkafka ke;' 

 
External CSS is the only method that allows global changes to the style of an entire website by editing a 
single file, whereas inline and internal CSS apply styles only at the element or page level, making them 
unsuitable for global changes. 
ndysr CSS  hkq ;ks f.dkqjla ixialrKh lsÍu u.ska iïmQ¾K fjí wvúhl ú,dihg f.da,Sh 
fjkialï j,g bv fok tlu l%uh jk w;r" fma<s.; iy wNHka;ßl CSS  ú,di uQ,øjH fyda msgq 
uÜgñka muKla fhdok w;r" tAjd f.da,Sh fjkialï i|yd kqiqÿiq fõ' 
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1)  A only. 
A muKs. 

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

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

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

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

 



 

 

 
46. For what purpose is POST used in an HTML form? 

HTML fmdaruhl POST Ndú; lsÍfï wruqK l=ula o@ 
 

1) to display a confirmation message after form submission. 

fmdaruh bÈßm;a (submit) l< miq ;yjqre lsÍfï (confirmation) mKsúvhla ixo¾Ykh lsÍug 
 

2) to display form data on screen  
fmdarufha o;a; ;srfha ixo¾Ykh lsÍug 
 

3) to refresh the web page 

fjí msgqj mqnqÿ lsÍug (refresh) 
 

4) to retrieve data from the server 
fiajdodhlfhka (server) o;a; ,nd.ekSug 
 

5) to send from data to the server 
fmdarufha o;a; fiajdodhlhg heùug 

 
Answer : 5 ) 

 

Explanation of each option / tla tla úl,amh meyeÈ,s lsÍu( 
 
Option / úl,am 1) 

This is false. While a confirmation message may be displayed after form submission, it depends on how 

the server processes the request and the response it sends back. The POST method itself does not handle 

confirmation messages. 
fïl wi;H fõ' fmdaruh bÈßm;a lsÍfuka miq ;yjqre lsÍfï mKsúvhla o¾Ykh úh yels w;r" th 
fiajdodhlh b,a,Su ilik wdldrh iy th wdmiq tjk m%;spdrh u; r|d mj;S' POST l%uhu 
;yjqre lsÍfï mKsúv yiqrejkafka ke;' 
 
Option / úl,am 2) 

This is false. POST is used to send data to the server, not to display it on the screen. Displaying data 

requires additional server-side logic or client-side scripts. 

fïl wi;H fõ' POST Ndú;d lrkafka fiajdodhlhg o;a; heùug ñi th ;srh u; fmkaùug fkdfõ' 
o;a; ixo¾YKh lsÍu i|yd wu;r fiajdodhl-md¾Yùh ;¾lkh fyda fiajdodhl-md¾Yùh ial%smaÜ 
wjYH fõ' 
 
Option / úl,am 3) 

This is false. POST does not inherently refresh a webpage. Refreshing occurs if the server's response 

instructs the browser to do so. 

fïl wi;H fõ' POST iycfhkau fjí msgqjla kejqï fkdlrhs' fiajdodhlfha m%;spdrh n%jqirhg tfia 
lsÍug Wmfoia fokafka kï kejqï lsÍu isÿfõ' 
 
Option / úl,am 4) 

This is false. Retrieving data from the server is typically done using the GET method, not POST. POST is 

primarily for sending data to the server. 

fïl wi;H fõ' fiajdodhlfhka o;a; ,nd .ekSu idudkHfhka isÿ lrkq ,nkafka POST fkdj GET 

l%uh Ndú;d lrñks' POST uQ,sl jYfhka fiajdodhlh fj; o;a; heùu i|yd fõ' 
 
Option / úl,am 5) 

This is true. The POST method is specifically designed to send data from the client to the server in a secure 

and structured way, often for processing or storing in a database. 

fuh i;H fõ' POST l%uh úfYaIfhka ks¾udKh lr we;af;a fiajdodhlhdf.ka o;a; wdrlaIs; iy 
jHqy.; wdldrfhka fiajdodhlh fj; heùug" fndfyda úg o;a; iuqodh ;=< ieliSu fyda .nvd lsÍu 
i|yd h' 
 

So, the answer is, Option 5) to send from data to the server. 

tuksid" ms<s;=r jkafka úl,am 5) fmdarufha o;a; fiajdodhlhg heùug fõ' 
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47. Which of the following statements are correct regarding website publishing? 

fjí wvúhla m%isoaO lsÍu (publishing) iïnkaOfhka ksjerÈ my; ljrla o@ 
 

A -  One has to obtain a domain name to publish a website 
fjí wvúhla m%isoaO lsÍug hful= jiï kduhla (domain name) ,nd.; hq;=h' 

 

B -  Before deciding to host a website one one’s own computer, one has to do a good cost-benefit 
analysis one the same. 
;udf.au mß.Klh fjí wvú i;aldrlh (host) f,i Ndú;d lsÍug ;SrKh lsÍug fmr" 
hful= tA ms<snoj fydo msßjeh-m%;s,dN (cost-benefit) úYaf,aIKhla l< hq;= h' 

 

C -  Shared hosting will provide faster access to the site’s users all the time compared to either virtual 
private server (VPN) hosting or dedicated server hosting. 
w;:H fm!oa.,sl fiajdodhlhl (virtual private server) fyda ;ukagu fjka jQ fiajdodhlhl 
(private server) fyda m%isoaO lsÍulg jvd yjqf,a m%isoaO lsÍu (shared hosting) iEu úgu fjí 
wvúfha mßYS,lhskag Bg fõ.j;a m%fõYùï ,ndfokq we;' 
 

 
 
 

Answer : 2 ) 
 
Explanation of each statement / tla tla m%ldYh meyeÈ,s lsÍu( 
 
Statement / m%ldYh A 
This is true. A domain name is essential to make the website accessible on the internet. It acts as the 

website's unique address (ex: example.com). Without a domain name, users cannot access the site unless 

they use its IP address. 
fuh i;H fõ' fjí wvúh wka;¾cd,hg msúish yels lsÍug jiï kduhla w;HjYH fõ' th fjí 
wvúfha wkkH ,smskh f,i l%shd lrhs ^Wod( example.com& jiï kduhla fkdue;sj" mßYS,lhskag tys 
IP ,smskh Ndú;d lrkafka kï ñi fjí wvúhg msúish fkdyel' 
 

Statement / m%ldYh B 
This is true. Hosting a website on a personal computer can be cost-effective initially but may involve 

higher costs for electricity, maintenance, and security. A proper cost-benefit analysis is crucial before 

deciding on self-hosting compared to third-party hosting services. 
fuh i;H fõ' mqoa.,sl mß.Klhl fjí wvúhla i;aldrl;ajh iemhSu uq,ska ,dNodhS úh yels 
kuq;a úÿ,sh" kv;a;=j iy wdrlaIdj i|yd jeä msßjehla we;=<;a úh yelsh' f;jk md¾Yùh i;aldrl 
fiajd yd ii|k úg iajhx-i;aldrl;ajh ;SrKh lsÍug fmr ksis msßjeh-m%;s,dN úYaf,aIKhla b;d 
jeo.;a fõ' 
 

Statement / m%ldYh C 
This is false. Shared hosting typically has slower speeds because resources are shared among multiple 

websites on the same server. VPS hosting or dedicated hosting offers better performance as they allocate 

more resources to the website. 
fuh wi;H fõ' tlu fiajdodhlfha úúO fjí wvú w;r iïm;a fnodf.k we;s neúka yjq,a 
i;aldrl;ajh idudkHfhka ukao.dó fõ.hla we;' VPS i;aldrl;ajh fyda lemjQ i;aldrl;ajh fjí 
wvúhg jeä iïm;a fjka lrk neúka jvd fyd| ld¾h idOkhla ,nd fohs' 
 

Therefore, the correct answer is 2) A and B only. 

tneúka" ksjerÈ ms<s;=r 2) A iy B muKs' 
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1)  A only. 
A muKs. 

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

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

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

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

 



 

 

 
48. Which of the following is correct? 

my; ljrla ksjerÈ fõ o@ 
 

1) Arduino Uno is the protocol used for setting up simple IoT Applications. 
wdähqfkda W!fkda (Arduino Uno) hkq id¾j øjH wka;¾cd, fhÿï wegùug Ndú; lrk kshudj,shhs' 
 

2) LDR and LED are sensors used in Arduino Uno based IoT applications. 
LDR yd LED hkq" wdähqfkda W!fkda u; mokï jQ IoT fhÿï i|yd Ndú; jk ixfõol fõ' 
 

3) Serial.begin(9600) provides a valid baud rate to initiate the serial communication between the Arduino 
Uno board and the computer. 
wdähqfkda W!fkda mqjrejla yd mß.Klhla w;r fY%aKs.; ikaksfõokhlg (serial communication) 
uq,msÍug Serial.begin(9600)  j,x.= fndaâ YS>%;djla (baud rate) imhhs' 
 

4) Since Arduino Uno does not have a hard disk it is not subjected to unauthorized data access.  
wdähqfkda W!fkdag oDV äialhla ke;s ksid thg wkjir o;a; m%fõYhka ú£ug isÿ fkdfõ' 
 

5) An ethernet shield must be connected to the four pins between A0 – A5 of the ATMega328P 
microcontroller. 
ATMega328P laIqø md,lfhys A0 – A5 w;r ;=vq y;rg B;¾fkÜ m<syla (ethernet shield) iïnkaO 
l< hq;=u h' 

 
Answer : 3) 

 
Explanation of each option / úl,amh meyeÈ,s lsÍu( 
 
Option / úl,am 1) 

This is false. Arduino Uno is a microcontroller board, not a protocol. Protocols refer to rules or standards 
for communication, such as MQTT or HTTP, which are used in IoT systems. 
fuh wi;H fõ' Arduino Uno hkq laIqø md,l mqjrejla ñi kshudj,shla fkdfõ' kshudj,s hkq IoT 
moaO;sj, Ndú;d jk MQTT fyda HTTP jeks ikaksfõokh i|yd jk Í;s fyda m%ñ;Ska h' 
 
Option / úl,am 2) 

This is false. While LDR (Light Dependent Resistor) and LED (Light Emitting Diode) are commonly used 
components in Arduino projects, their inclusion does not make them specific to IoT applications. 
fuh wi;H fõ' LDR (Light Dependent Resistor) iy LED (Light Emitting Diode) Arduino jHdmD;sj, 
nyq,j Ndú;d jk ixrpl jk w;r" tAjd we;=<;a lsÍu IoT fhÿï i|yd úfYaIs; fkdfõ' 
 
Option / úl,am 3) 

This is true. Serial.begin(9600) sets a valid baud rate to enable serial communication between the Arduino 
board and the computer. This is an essential step for initializing serial communication. 
fuh i;H fõ' Arduino mqjrej iy mß.Klh w;r wkql%ñl ikaksfõokh il%Sh lsÍu i|yd 
Serial.begin(9600) j,x.= baud wkqmd;hla ilihs' wkql%ñl ikaksfõokh wdrïN lsÍu i|yd fuh 
w;HjYH mshjrls' 
 
Option / úl,am 4) 

This is false. While Arduino Uno lacks a hard disk, it is still subject to unauthorized access if adequate 
security measures are not in place. 
fuh wi;H fõ' Arduino Uno ys oDV ;eáhla fkdue;s w;r" m%udKj;a wdrlaIl úêúOdk l%shd;aul 
fkdjkafka kï th ;ju;a wkjir m%fõYhlg hg;a fõ' 
 
Option / úl,am 5) 

This is false. Ethernet shields connect to the SPI pins (ex: D11–D13) on the Arduino board, not the analog 
pins (A0–A5) of the ATmega328P microcontroller. 
fuh wi;H fõ' B;¾fkÜ m,sy iïnkaO jkafka Arduino mqjrefõ we;s SPI ;=vq (Wod( D11–D13) 
fj; ñi ATmega328P laIqø md,lfha wxls; ;=vq (A0–A5) fkdfõ' 
 
Therefore, the correct answer is 3). 
tneúka" ksjerÈ ms<s;=r 3) fõ' 
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49. Which of the following statements are true? 

my; ljr j.ka;s i;H fõ o @ 
 

A -  Generative Artificial Intelligence (AI) tools can produce new content or data, according to their 
learned patterns. 
ckl lD;su nqoaê (generative AI) fuj,ïj,g" Tjqka bf.k.;a rgdjkag wkqj w¨;a wka;¾.; 
(content) fyda o;a; fyda ksIamdokh l< yelsh' 

 

B -  The use of Generative AI Tools such as GPT with user prompts is an example of machine-to-machine 
coexistence. 
mßYS,l fm%arl (user prompts) iys; GPT  jeks ckl lD;su nqoaê fuj,ï Ndú;h hka;%-hka;% 
iymeje;au (coexistence) i|yd WodyrKhls' 

 

C -  Although AI is used today, strong AI (machines processing general intelligence and capabilities that 
are similar to human congnition) still remains a theoretical concept. 
lD;su nqoaêh oekg Ndú;d jqjo" m%n, lD;su nqoaêh (strong AI) [ñksia ixcdkkhg (cognition) 
iudk idudkH nqoaêh yd yelshdjka iys; hka;%] ;ju;a kHdhd;aul ixl,amhlaj mj;S' 
 

 
 
 

Answer : 3) 

 
Explanation of each statement / tla tla m%ldYh meyeÈ,s lsÍu( 
 
Statement / m%ldYh A 
This statement is true. Generative AI tools, like GPT, work by learning patterns from training data and 

using that knowledge to generate new content, such as text, images, or audio. 

fuu m%ldYh i;Hhls' GPT jeks ckl lD;su nqoaê fuj,ï" mqyqKq o;a; j,ska rgd bf.k f.k tu 
oekqu Ndú;fhka mdG" rEm" fyda Y%jH jeks kj wka;¾.; W;amdokh lsÍu u.ska l%shd lrhs'  
 

Statement / m%ldYh B 
This statement is false. The interaction between a user and a generative AI tool like GPT is an example of 

human-machine interaction, not machine-to-machine coexistence. Machine-to-machine coexistence refers 

to systems where two or more machines interact or coexist without direct human involvement. 

fuu m%ldYh wi;Hhls' mßYS,lfhl= iy GPT jeks ckl lD;su nqoaê fuj,ï w;r wka;¾l%shd 
udkj-hka;% wka;¾l%shd i|yd WodyrKhls" hka;%fhka hka;% iyÔjkh fkdfõ' hka;%fhka hka;% 
iyÔjkh hkq iDcq ñksia ueÈy;aùulska f;drj hka;% folla fyda jeä .Kkla wka;¾ l%shd lrk fyda 
iyÔjkfhka mj;sk moaO;s fõ' 
 

Statement / m%ldYh C 
This statement is true. Strong AI, which would mimic human cognition and general intelligence, has not 

yet been achieved and remains a theoretical concept.  

fuu m%ldYh i;Hhls' udkj ixcdkkh iy idudkH nqoaêh wkqlrKh lrk Yla;su;a AI" ;ju;a 
idlaId;a lr f.k fkdue;s w;r th kHdhsl ixl,amhla f,i mj;S' 
 

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

tneúka" ksjerÈ ms<s;=r 3) A iy C muKs' 
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1)  A only. 
A muKs. 

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

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

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

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

 



 

 

 
50. Consider the following statements P and Q. 

my; P yd Q j.ka;s i,lkak' 
 

P -  A qubit od a quantum computer can have a higher number of states than a bit of a traditional computer.  
lajkagï mß.Klhl lshqìgqjlg (qubit)" idïm%odhsl mß.Klhl ìgqjlg jvd jeä ;;a;aj (state) 
.Kkla ;sìh yel' 

 

Q -  Quantum computing promises to perform calculations, currently beyond traditional computer’s reach, 
at incredible speeds.  
oekg idïm%odhsl mß.Klhlg <Õdúh fkdyels .Kkh lsÍï" weof.k fkdyels fõ.hlska lsÍug 
lajkagï mß.Kkh fmrksñ;s mdhs' 

 

Which of the following is valid regarding the above two statements? 
by; j.ka;s fol iïnkaOfhka my; ljrla j,x.= fõ o@ 

 

1) Both statements P and Q are correct and statement P gives the reason for Statement Q. 
P yd Q hk j.ka;s folu ksjerÈ jk w;r" P j.ka;sh" Q j.ka;shg fya;=j olajhs' 
 

2) Both Statements P and Q are correct but the points presented in the two statements are not related. 
P yd Q hk j.ka;s 2u ksjerÈ kuq;a" j.ka;s 2ka bÈßm;a flfrk lreKq w;r iïnkaOhla ke;' 
 

3) Statement P is correct but statement Q is incorrect. 
P j.ka;sh ksjerÈ jk w;r Q j.ka;sh jerÈ fõ' 
 

4) Statement P is incorrect but statement Q is correct. 
P j.ka;sh jerÈ jk w;r Q j.ka;sh ksjerÈ fõ' 
 

5) Both statements P and Q are incorrect. 
P yd Q hk j.ka;s folu jerÈ fõ' 

 
Answer : 1) 

 

Explanation of each statement / tla tla m%ldYh meyeÈ,s lsÍu( 
 

Statement / m%ldYh P: 

This is true. A classical bit is binary, representing either 0 or 1. A qubit, due to superposition, can exist as 

0, 1, or a combination of both, significantly increasing its potential states and contributing to quantum 

computing's efficiency. 

fuh i;H fõ' iïNdjH ìgqjla oaúuh jk w;r th 0 fyda 1 ksfhdackh lrhs' iqmsß ia:dk.; lsÍu 
fya;=fjka lshqìgqjla 0" 1 fyda foflau tl;=jla f,i mej;sh yels w;r" tys úNj ;;a;ajhka ie,lsh 
hq;= f,i jeä lr lafjdkagï mß.Kkfha ld¾hlaIu;djhg odhl fõ' 
 

Statement / m%ldYh Q: 

This is true. Quantum computers excel in certain tasks (ex: factoring large numbers, solving complex 

optimization problems) at speeds unattainable by classical computers. 
fuh i;H fõ' lafjdkagï mß.Kl iïNdjH mß.Klj,g w;a lr.; fkdyels fõ.hlska we;eï 
ld¾hhkays ^Wod( úYd, ixLHd idOllrKh" ixlS¾K m%Yia;lrK .eg¨ úi£u& úYsIag fõ' 
 

Qubits' ability to represent and process vast amounts of information simultaneously directly enables 

quantum computers to perform calculations that are infeasible for classical computers at incredible speeds. 

So, P provides the foundational reason for Q. 
úYd, f;dr;=re m%udKhla tljr ksrEmKh lsÍug iy ieliSug lshqìgqjla i;= yelshdj" lafjdkagï 
mß.Klj,g weoysh fkdyels fõ.hlska iïNdjH mß.Kl i|yd l< fkdyels .Kkh lsÍï isÿ 
lsÍug iDcqju il%Sh lrhs' tneúka" Q i|yd uQ,sl fya;=j P imhhs' 
 

Therefore, the correct answer is 1). 

tneúka" ksjerÈ ms<s;=r 1) fõ' 
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1. (a) A form that a user can use to enter a complaint regarding a good or a service that he/she received is 

shown in Figure 1.1. The HTML source that was used to make the form is shown in Figure 1.2 with 

seven blanks ^----------------------&. 
mßYS,lhl=g Tyq/weh ,o hï NdKavhla fyda fiajdjla fyda .ek meñKs,a,la lsÍug Ndú; l< yels 
fmdaruhla rEmh 1.1 ys oelafõ' tu fmdaruh iE§ug Ndú; l< HTML m%Njh ysia;eka ^-------------
--& y;la o iuÕska rEmh 1.2 ys we;' 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(i) Fill the seven blanks of Figure 1.2 to make the code complete. 

rEmh 1.2 ys fla;h iïmQ¾K lsÍug tys we;s ysia;eka y; mqrjkak' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RAVINDU BANDARANAYAKE 
 

2024 AL S.ESSAY REVIEW 

Information and Communication Technology 
 f;dr;=re yd ikaksfõok ;dlaIKh 

 

ishÆ u ysñlï weúßKs /All Rights Reserved ] 

#ictfromabc 

 

Figure 1.1 



 

 

 
 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

<html> 

<h1>Central Province</h1> 

<h2>Public concerns form</h2> 

<hr style="width:30%;text-align:left;margin-left:0"> 

 

<form method="post" ------------------- ="./action_page.php"> 

<h3>Concern</h3> 

<label for="district">District: </label> 

 

< ------------------- name="district" id="district"> 

 

<option value="kandy">Kandy</option> 

<option value="matale">Matale</option> 

<option value="nuwaraeliya">Nuwara Eliya</option> 

 

< ------------------- ><br><br> 

 

<label for="ctype">Type:</label> 

 

<input type=" ------------------- " name="ctype" id="goods" 

value="goods"> 

<label for="goods">Goods</label> 

 

<input type=" ------------------- " name="ctype" id="services" 

value="services"> 

<label for="services">Services</label><br><br> 

 

<label for="description">Description:</label> 

<input type="text" name="description" size="25"><br><br> 

    <hr style="width:30%;text-align:left;margin-left:0"> 

 

    <h3>Complainant details</h3> 

<label for="name">Name:</label> 

<input type="text" name="name"><br><br> 

<label for="email">Email:</label> 

<input type="email" name="email"> 

<label for="phone">Phone:</label> 

<input type="tel" id="phone" name="phone" size="10" pattern="[0-9]{10}" 

title="Invalid telephone number"required><br><br> 

 

<input type=" ------------------- " value=" ------------------- "> 

</form> 

<br> 

<img src="flag.jpg" alt="Central province flag" width="50" height="40"> 

<a href="http://www.cpca.lk" title="10, Hill street, Kandy">Central 

Province Consumer Affairs</a> 

</html> 
 

Figure 1.2 
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PHP forms allow users to input data through web pages and send it to a server for processing. These forms 

typically use the HTML tags such as <form>, along with various input types like text fields, checkboxes, 

radio buttons, and submit buttons. When a user submits a form, the data is sent to a server-side script for 

processing. 

PHP fmdaru uÕska mßYS,lhskag fjí msgq yryd o;a; wdodkh lr ieliSu i|yd fiajdodhlhlg 
heùug bv i,ihs' fuu fmdaru idudkHfhka <form> jeks HTML Wiq,k fukau text fields, checkboxes, 

radio buttons iy submit buttons jeks úúO wdodk j¾. Ndú;d lrhs' mßYS,lfhl= fmdaruhla bÈßm;a 
lrk úg" o;a; ieliSu i|yd server side script tllg hjkq ,efí' 
 

• GET Method:   

The GET method appends form data into the URL in name/value pairs. It allows easy sharing or 

bookmarking since all the data is visible in the URL. However, because data is visible in the URL, it's not 

secure for sensitive information, such as passwords. 

GET l%uh uÕska URL tlg kdu$w.h hq., jYfhka fmdaru o;a; tl;= lrhs' ish¨u o;a; URL 
tfla oDYHudk jk neúka th myiqfjka fnod .ekSug fyda msgq i,l=Kq lsÍug bv i,ihs' flfia 
fj;;a" URL tfla o;a; oDYHudk jk neúka" uqrmo jeks ixfõ§ f;dr;=re i|yd th wdrlaIs; 
fkdfõ' 
 

• POST Method:   

The POST method sends data in the body of the HTTP request, not in the URL. This makes it more secure 

for transmitting sensitive information. It’s also better for sending large amounts of data. POST is the 

preferred method for most form submissions where user privacy is important. 

POST l%uh uÕska URL tfla fkdj HTTP b,a,Sfï wka;¾.;h ;=< o;a; hjhs' fuh ixfõ§ f;dr;=re 
iïfm%aIKh lsÍu i|yd jvd;a wdrlaIs; lrhs' úYd, o;a; m%udKhla heùu i|yd o th jvd iqÿiqh' 
mßYS,l fm!oa.,sl;ajh jeo.;a jk fmdaru i|yd POST jvd;a iqÿiq l%uhhs' 
 

Let's find the answers for the seven blanks in the question. 
m%Yakfha we;s ysia ;eka y; i|yd ms<s;=re fufiah' 
 

1 action 

2 <select> 

3 </select> 

4 radio 

5 radio 

6 submit 

7 submit 

 

(ii) What happens when the user presses the 'Submit' button on the form?  
mßYS,lhd fmdarufha Submit fnd;a;u tnQ úg l=ula isÿ fõo@ 
 

When the user presses the submit button in an HTML form, the browser collects all the input data from 

the form fields and sends it to the server using the method specified in the <form> tag, typically GET or 

POST method. 

mßYS,lhd HTML fmdaruhl submit button tnQ úg" fjí w;ßlaiqj fmdaru lafIa;%j,ska ish¨u 
wdodk o;a; tl;= lr <form> Wiq,kfha ksYaÑ;j olajd we;s l%uh Ndú;d lr fiajdodhlhg hjhs" 
idudkHfhka GET fyda POST l%uh fõ' 
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(iii) What is the benefit of using input type="email" for the email address entry field instead of        

input type="text"? 

b-;eme,a ,smskh we;=<;a lrk lafIa;%h i|yd input type=“text” fjkqjg input 
type=“email” Ndú; lsÍfï jdish l=ulao@ 
 
Using type="email" instead of type="text" in a PHP form input offers several important advantages, 

especially in terms of user experience and data validation. When a field is set to type="email", modern 

browsers perform automatic client-side validation. This means they check whether the input follows the 

standard email format (e.g., contains "@" and a domain like ".com") before the form can be submitted. 

This reduces the number of incorrect or invalid entries being sent to the server. 

PHP fmdaru wdodkhl type="text" fjkqjg type="email" Ndú;d lsÍu jeo.;a jdis lsysmhla 
úfYaIfhka mßYS,l w;aoelSï iy o;a; j,x.=lrKh wkqj ,nd fohs' lafIa;%hla type="email", 
f,i ilid we;s úg" fjí w;ßlaiqj iajHxl%Shj fiajdodhl-md¾Yaj j,x.=lrKh isÿ lrhs' fuhska 
woyia lrkafka fmdaruh bÈßm;a lsÍug fmr wdodkh iïu; úoHq;a ;eme,a wdlD;sh wkq.ukh 
lrkafkao hkak ^Wod( "@" iy ".com" jeks jiula wvx.= fõ& Tjqka mÍlaId lrk njhs' fuh 
fiajdodhlhg hjk jerÈ fyda wj,x.= we;=<;a lsÍï .Kk wvq lrhs' 
 

(iv) What can you guess about the purpose of pattern="[0-9]{10}" with respect to the Phone entry 

field? 
Phone we;=<;a lsÍfï lafIa;%hg wod<j pattern=“[0-9]{10}” ys wruqK ms<sn|j Tng l=ula 
wkqudk l< yels o@ 
 

This pattern is used in an HTML input field to validate that the user enters exactly 10 digits, with no 

spaces, letters, or symbols. 

ysia;eka" wl=re fyda ixfla; fkdue;sj mßYS,lhd yßhgu b,lalï 10 la we;=<;a lrk nj ;yjqre 
lsÍug HTML wdodk lafIa;%hl fuu rgdj Ndú;d lrhs' 
 

- [0-9] specifies that only digits from 0 to 9 are allowed. 

- [0-9] 0 isg 9 olajd b,lalï muKla wjir § we;s nj i|yka lrhs' 
 

- {10} means the user can enter only 10 digits. Input with more or fewer digits will not be accepted. 

- {10} hkafkka woyia lrkafka mßYS,lhdg we;=<;a l< yelafla b,lalï 10la muKla njhs' jeä 
fyda wvq b,lalï iys; wdodkh ms<s.kq fkd,efí' 
 

So, a valid input would be something like 0712345678. Inputs like 07123, 07-12345678, or abc1234567 

would be rejected by the browser before submission. 

tneúka" j,x.= wdodkhla 0712345678 jeks fohla jkq we;' 07123, 07-12345678 fyda abc1234567 
jeks fhojqï bÈßm;a lsÍug fmr fjí w;ßlaiqj úiska m%;slafIam lrkq ,efí' 
 

This kind of client-side validation helps catch errors early, reducing incorrect data submission. It’s 

especially useful in contact forms, registration pages, or any field that requires a specific phone number 

format. 
fuu wdldrfha fiajdodhl-md¾Yaj j,x.=lrKh jerÈ o;a; bÈßm;a lsÍu wvq lrñka" l,ska fodaI 
y÷kd .ekSug WmldÍ fõ' th iïnkaO;d fmdaru" ,shdmÈxÑ msgq fyda ksYaÑ; ÿrl:k wxl wdlD;shla 
wjYH ´kEu lafIa;%hl úfYaIfhka m%fhdackj;a fõ' 
 

(v) What is the purpose of the use of title="10, Hill street, Kandy" in the <img src code line? 

<img src fla; fma<sfha title="10, Hill street, Kandy"  Ndú;fha wruqK l=ulao@ 
 

The title attribute in an <img> tag adds a small popup text that appears when a user hovers the mouse over 

the image. This can be useful to give extra context, such as the name of the object in the image or a short 

description. 

<img> Wiq,khl we;s title .=Kdx.h" mßYS,lfhl= rEmh u; uQislh ;nd we;s úg Èiajk l=vd 
mdGhla tla lrhs' rEmfha we;s jia;=fõ ku fyda flá úia;rhla jeks wu;r ikao¾Nhla ,nd §ug 
fuh m%fhdackj;a úh yelsh' 
 

Note: In the question, the title attribute was mistakenly placed inside the <a> tag instead of the <img> tag. 

igyk( m%Yakfha§" title .=Kdx.h <img> Wiq,kh ;=< fjkqjg <a> Wiq,kh ;=< jer§ulska ;nd we;' 
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(vi) Explain the main purpose of the HTML code extract shown in Figure 1.3. 

rEmh 1.3 ka fmkajk fla; fldgfia uq,sl wruqK l=ulao@ 

 

 
 
1. Database Connection / o;a; iuqod iïnkaO;djh( 
The code starts by defining variables for the database host (localhost), username (student_user), password 

(student_pass), and database name (studentDB). It then tries to connect to the MySQL database using these 

credentials with the mysqli_connect function. 

fla;h wdrïN jkafka o;a; iuqod i;aldrl (localhost), mßYS,l kduh (student_user), uqrmoh 
(student_pass) iy o;a; iuqod kduh (studentDB) i|yd úp,H ks¾jpkh lsÍfuks' bkamiq th 
mysqli_connect Y%s;h iuÕ fuu wla;m;% Ndú;d lrñka MySQL o;a; iuqodhg iïnkaO ùug W;aidy 
lrhs' 
 

2. SQL Query Execution / SQL úuiqï l%shd;aul lsÍu( 
The main purpose of this PHP code is to connect to a MySQL database named "studentDB" and retrieve 

student information from the "stu-dents" table. It fetches the student ID, first name, and last name for each 

student, then displays this data in an HTML table format. 

fuu PHP fla;fha m%Odk wruqK jkafka "studentDB"  kï MySQL o;a; iuqodhlg iïnkaO ù "stu-

dents" j.=fjka YsIH f;dr;=re ,nd .ekSuhs' th iEu isiqfjl= i|ydu student ID, first name, iy last 

name ,nd .kS" miqj fuu o;a; HTML j.= wdlD;shlska fmkajhs' 
 

3. Fetching and Displaying Data / o;a; ,nd .ekSu iy fmkaùu( 
The query is executed using mysqli_query. If there are rows returned (i.e., student records exist), the script 

fetches each row and prints an HTML table row (<tr>) with the student ID, first name, and last name in 

separate columns. 

úuiqu mysqli_query Ndú;fhka l%shd;aul fõ' fma<s wdmiq ,nd § we;akï ^tkï" YsIH jd¾;d mj;S&" 
ial%smaÜ tl iEu fma<shlau ,ndf.k fjku ;Srej, YsIH student ID, first name, iy last name iys; 
HTML j.= fma<shla (<tr>) uqøKh lrhs' 
 

 

<?php 
$host = "localhost"; 
$db_user = "student_user"; 
$db_password = "student_pass"; 
$db_name = "studentDB"; 
$conn = mysqli_connect ($host, $db_user, $db_password, 
$db_name); 
if (!$conn) { 
die("<tr><td colspan='3'>Connection failed:" . 
mysqli_connect_error () . "</td></tr>"); 
} 

$sql = "SELECT student_id, first_name, last_name FROM stu-
dents"; 
$result = mysqli_query ($conn, $sql) ; 
if (mysqli_num_rows ($result) > 0) { 
while ($row = mysqli_fetch_assoc ($result) ) { 
echo "<tr> 

<td>" . $row["student_id"] . "</td> 
<td>" . $row["first_name"] . "</td> 
<td>" . $row["last_name"] . "</td> 
</tr>"; 

} 
} else { 
echo "<tr><td colspan='3'>No students found .</td></tr>"; 

} 
mysqli_close ($conn); 

?> 
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4. No Data Found / o;a; yuq fkdùh( 
If the query returns no rows, it prints a single table row stating "No students found." 

úuiqu fma<s wdmiq ,nd fkdfokafka kï" th "No students found." hkqfjka i|yka ;ks j.= fma<shla 
uqøKh lrhs' 
 

5. Closing Connection / iïnkaO;djh jid oeóu( 
After all the data is fetched and displayed, the database connection is closed using mysqli_close. 

ish¨u o;a; ,ndf.k m%o¾Ykh l< miq" mysqli_close Ndú;fhka o;a; iuqod iïnkaO;djh jid 
oukq ,efí' 
 

 2.(a)(i) Following diagram shows the abstract model of information creation: 
my; rEm igykska fmkajkafka f;dr;=re ks¾udKh lsrsfï úhqla; wdlD;shls' 

 
 
 
 
Identify the A, B and C above.  
by; A, B iy C yÿkd.kak' 
 
A: Input/data / wdodkh$o;a; 
B: Process/processing / l%shdj,sh$ieliSu 

C: Output/information / m%;sodkh$f;dr;=re 
 

Explanation / meyeÈ,s lsÍu: 
 

The abstract model of information creation is often represented as a 3-step process involving Data, 

Processing, and Information. 

 f;dr;=re ks¾udKfha úhqla; wdlD;sh fndfyda úg o;a;" ieliSu iy f;dr;=re we;=<;a mshjr 3 
l%shdj,shla f,i ksrEmKh flf¾'  
 

Input/ Data / wdodkh$ o;a; 
Raw facts and figures that have no meaning by themselves. 

;ksju w¾:hla fkdue;s wuq lreKq iy ixLHd. 
 

Examples: Numbers, names, dates, sensor readings. 
WodyrK( wxl" kï" Èkhka" ixfõol lshùï' 
 

Input or data is not yet useful until it is processed. 
wdodkh fyda o;a; ielfik ;=re m%fhdackj;a fkdfõ' 
 

Process/ processing / l%shdj,sh$ ieliSu 
The action or method used to convert data into meaningful form. 
o;a; w¾:j;a wdldrhlg mßj¾;kh lsÍug Ndú;d lrk l%shdj fyda l%uh' 
 

May involve organizing, calculating, sorting, classifying, or summarizing. 
ixúOdkh lsÍu" .Kkh lsÍu" j¾. lsÍu" j¾.SlrKh lsÍu fyda idrdxY lsÍu we;=<;a úh yelsh' 
 

This is the transformation stage / fuh mßj¾;k wjêhhs. 

 

Output/ information / m%;sodkh$ f;dr;=re 
Processed data that is meaningful and useful for decision-making. 
;SrK .ekSu i|yd w¾:j;a iy m%fhdackj;a jk ieliQ o;a;' 
 

Information is the final output of the process. 
f;dr;=re hkq l%shdj,sfha wjidk m%;sodkhhs' 
 

Example: "Sales increased by 15% in May" (after processing sales data). 

WodyrKh( “uehs udifha§ úl=Kqï 15% lska jeä úh’ ^úl=Kqï o;a; ieliSfuka miq&' 
 
 
 
 

A B C 
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(ii) Write down the A, B and C components of the above model for each of the following online 

activities: 
my; oelafjk tla tla ud¾..; l%shdldrlï i|yd, by; wdlD;sfha A, B iy C ixrpl ,shd 
olajkak' 
 
Activity 1: 
 

: Successfully logging in to your favourite online bookshop to buy stationery. 
,sms øjH ñ,§ .ekSug Tnf.a m%sh;u ud¾..; fmd;a idmamqjg id¾:lj mqrk ùu 
 

Activity 2: : Selecting the items to purchase and adding them to your shopping trolley. 
ñ,§ .kak whs;u f;dard tajd Tnf.a nvq fg%da,shg (shopping trolley) tl;= lsÍu 
 

Activity 3: : Successfully paying for your order using your debit card.  
wekjqu ioyd f.ùu Tnf.a yrm; (debit card) Ndú;d lr id¾:lj isÿ lsÍu 

 
Activity / l%shdldrlu 1 

A : Username and password / user login details / mßYS,l kduh iy uqrmoh $ mßYS,l msúiqï úia;r 
 

Ex: Username and password entered by the user.  
mßYS,lhd úiska we;=<;a lrk ,o mßYS,l kduh iy uqrmoh' 

 
B : Checking whether input valid / user validation (authentication). 

wdodkh j,x.=o $ mßYS,l j,x.=lrKh ^i;Hdmkh& oehs mÍlaId lsÍu' 
 

Ex: The system verifies the entered credentials against the stored data in the user account database. 
moaO;sh mßYS,l .sKqï o;a; .nvdfõ .nvd lr we;s o;a; j,g tfrysj we;=<;a l< 
wla;m;% i;Hdmkh lrhs' 

 
C : Letting user in/ display home page 

mßYS,lhdg uq,a msgqjg we;=¿ ùug$home page fmkaùug bv §u' 
 

Ex: Login success message (e.g., "Welcome, [Your Name]") and access granted to the user dashboard. 

msúiqï id¾:l;aj mKsúvh (Wod( "idorfhka ms<s.ksuq" [Tfí ku]") iy mßYS,l WmlrK mqjrejg 
m%fõYh ,nd § we;' 

 

Notes: Any form of specifying login credentials is acceptable. / ´kEu wdldrhl msúiqï wla;m;% kshu 
lsÍu ms<s.; yelsh' 
Ex: email + password, mobile number + password 

 

Activity / l%shdldrlu 2 
 

A : Item(s) to purchase / selecting the items to purchase  
ñ,§ .ekSug whs;u$h ñ,§ .ekSug whs;u f;dard .ekSu 

 

Ex: Selected item names, quantities, and product IDs chosen by the user 
mßYS,lhd úiska f;dard.;a f;dard.;a whs;u kï" m%udKhka iy ksIamdok ye÷kqïm;a 

 
B : Compute total cost for the (selected items/ items in the trolley) 

^fg%d,sfha f;dard.;a whs;u$whs;u& i|yd uq¿ msßjeh .Kkh lrkak 
 

Searching the selected items and putting them into the trolley. 
f;dard.;a whs;u fiùu iy tAjd fg%d,shg oeóu' 
 

System adds items to the virtual shopping cart and updates total cost 
moaO;sh w;:H idmamq lr;a;hg whs;u tl;= lr uq¿ msßjeh hdj;ald,Sk lrhs 

 
C : Total cost / display total cost uq¿ msßjeh $ uq¿ msßjeh m%o¾Ykh lrhs 
 

Ex: Displayed cart summary: list of items, quantities, and total price 
m%o¾Ykh lr;a; idrdxYh( whs;u ,ehsia;=j" m%udKhka iy uq¿ ñ, 
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Activity / l%shdldrlu 3  
 

A : (debit) card information / ^yr& ldâm;a f;dr;=re 
 

Ex: Card number, expiration date, CVV, billing address entered by user. 

mßYS,lhd úiska we;=<;a lrk ,o ldâm;a wxlh" l,a bl=;ajk Èkh" CVV ì,am;a ,smskh' 
 

B : Do the payment process to do the fund transfer for the amount that has to be paid / debit card validation 

/ bank processing / accessing the payment gateway. 
f.úh hq;= uqo, i|yd wruqo,a udre lsÍu i|yd f.ùï l%shdj,sh isÿ lrkak $ yr ldâm;a 
j,x.=lrKh $ nexl= ieliSu $ f.ùï oajdrhg m%fõY ùu' 

 

Ex: System processes the payment via secure payment gateway and confirms with the bank. 
moaO;sh wdrlaIs; f.ùï oajdrh yryd f.ùu ilik w;r nexl=j iuÕ ;yjqre lrhs' 

 

C : Confirmation of payment; initiate the stationery delivery process; showing the details relating to the 

payment. 
f.ùu ;yjqre lsÍu" ,sms øjH fnod yeÍfï l%shdj,sh wdrïN lsÍu" f.ùug wod< úia;r fmkaùu' 

 

Payment confirmation message (e.g., "Payment successful! Order confirmed.") with order ID 

weKjqï ye÷kqïm; iuÕ f.ùï ;yjqre lsÍfï mKsúvh ^Wod( "f.ùu id¾:lhs! weKjqu 
;yjqrehs'" 

 

(iii) At a later date, after successfully logging in to this system to purchase the same items, you decide to 
use the 'Repeat Previous Order' option given at the site. Write down any changes to your answer for 
Activity 2 of part (ii) above. 
miq Èkhl id¾:lj fuu moaO;shg mqrk jqjdg miq tu whs;uu kej; ñ,§ .ekSug wvúfha we;s 
Repeat Previous Order ^wjidk wekjqu h<s;a isÿ lrkak& úl,amh Ndú;d lsÍug Tn ;SrKh lrhs' 
by; (ii) fldgi ioyd Tn 2 l%shdldrlug wod<j ÿka ms<s;=frys fjkialï wef;d;a tajd ,shd olajkak' 
 
Activity / l%shdldrlu 2 

A :  Last order reference / last order details / selecting ‘Repeat previous order’ option. 

wjidk weKjqï fhduqj $ wjidk weKjqï úia;r $ ‘fmr weKjqu kej; lrkak’ úl,amh f;aÍu' 
 

Previous order ID or customer ID (used to retrieve past order details) 
fmr weKjqï ye÷kqïm; fyda mdßfNda.sl ye÷kqïm; ^miq.sh weKjqï úia;r ,nd .ekSug Ndú;d 
lrhs& 

 
B : Get items of previous order and compute total cost for the selected items 

fmr weKjqfï whs;u ,ndf.k f;dard.;a whs;u i|yd uq¿ msßjeh .Kkh lrkak 
 

Check the availability of previous order items and compute new total cost for the selected items. 
fmr weKjqï whs;uj, ,nd .; yels nj mÍlaId lr f;dard.;a whs;u i|yd kj uq¿ msßjeh 
.Kkh lrkak' 

 
C : Display item details with total cost / uq¿ msßjeh iuÕ whs;u úia;r fmkajkak'. 

 

Displayed cart summary showing the repeated items with their quantities and total cost. 

kej; kej; ,nd .kakd whs;u tAjdfha m%udKhka iy uq¿ msßjeh iuÕ fmkajk cart idrdxYh 
m%o¾Ykh flf¾' 
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(b) Open source software require the users to be technically skilled in setting up and configuring them. 

Briefly explain how the setting up and configuration are usually done in proprietary software. 
újD; uq,dY% (open source) uDÿldx. wegùug (setup) iy úkHdi (configure) lsÍug   mßYS,lhkag 
ta ms,sn|j ;dlaIKsl l=i,;d ;sîu wjYH fõ' ysñlï iys; (proprietary) uDÿldx.j, wegùu iy 
úkHdi lsÍu idudkHfhka isÿ flfrk wdldrh fláfhka myokak' 
 
The vendor must provide the setting up and configuration support. 
fjf<kaod úiska ieliSu iy úkHdi lsÍfï iydh ,nd Èh hq;=h' 
 

Explanation: / meyeÈ,s lsÍu( 
 

Proprietary software is a type of software that is owned and controlled by an individual or company, 

where the source code is kept secret, and users must follow strict licensing rules that restrict copying, 

modifying, or sharing the software. 
ysñldr uDÿldx. hkq mqoa.,fhl= fyda iud.ula úiska ysñldÍ;ajh ork iy md,kh lrk uDÿldx. 
j¾.hls" tys§ uQ,dY% fla;h ryis.;j ;nd we;s w;r" mßYS,lhska uDÿldx. msgm;a lsÍu" fjkia 
lsÍu fyda fnod .ekSu iSud lrk oeä n,m;% kS;s wkq.ukh l< hq;=h' 
 

In proprietary software, setting up and configuration are typically designed to be user-friendly and less 

technically demanding compared to open - source software.  
ysñldr uDÿldx.j," ieliSu iy úkHdih idudkHfhka ks¾udKh lr we;af;a mßYS,l-ys;ldó jk 
w;r újD; uQ,dY% uDÿldx. yd ii|k úg ;dlaIKsl jYfhka wvq b,a¨ula we;s neúks' 
 

How setting up and configuration are usually done in proprietary software: 
idudkHfhka ysñldr uDÿldx.j, ieliSu iy úkHdih isÿ lrk wdldrh( 
 

Guided Installer / ud¾f.damfoaYl ia:dmlh 

Proprietary software often includes an installer that guides the user step by step. 
ysñldr uDÿldx.hg fndfyda úg mßYS,lhdg mshjfrka mshjr uÕ fmkajk ia:dmlhla we;=<;a fõ' 
Users just click “Next” to proceed, with minimal decisions required. 

wju ;SrK wjYH jk mßÈ bÈßhg hdug mßYS,lhska ”Next” la,sla lrhs' 
 

Automatic Configuration / iajhxl%Sh úkHdih 

Many settings are automatically configured based on the system. 
fndfyda ieliqï moaO;sh u; mokïj iajhxl%Shj úkHdi lr we;' 
Default settings are optimized for general use, reducing the need for manual changes. 
fmrksñ ieliqï idudkH Ndú;h i|yd m%Yia;slrKh lr we;s w;r" w;ska fjkialï i|yd 
wjYH;djh wvq lrhs' 
 

Graphical User Interfaces (GUIs) / Ñ;%l mßYS,l w;=reuqyqK;a ^GUIs& 
Configuration is usually done through easy-to-use menus or preference panels, not command-line tools. 
úkHdih idudkHfhka isÿ lrkq ,nkafka úOdk fraLd fuj,ï yryd fkdj Ndú;hg myiq ^menu& fyda 
ukdm mek,a yrydh' 
 

Technical Support and Documentation / ;dlaIKsl iydh iy ,shlshú,s 
Proprietary software often comes with official support, help guides, and FAQs. 
ysñldr uDÿldx. fndfyda úg ks, iydh" Wmldrl ud¾f.damfoaY iy ks;r wik m%Yak iuÕ meñfKa' 
If users face issues, they can contact customer support instead of troubleshooting on their own. 
mßYS,lhska .eg¿ j,g uqyqK fokafka kï" Tjqkag ;ksju fodaY ksrdlrKh lsÍu fjkqjg mdßfNda.sl 
iydh iïnkaO lr .; yelsh' 
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(c) While Information and Communication Technology (ICT) allows us to create and disseminate our 

intellectual ideas in more efficient and impactful ways, it also contributes to a higher level of 
plagiarism than in traditional (non-ICT) methods. Briefly explain the reason for this observation. 
wmf.a nqoaêuh woyia jvd;a ld¾hlaIuj iy n,mEula we;s lrk f,iska ks¾udKh lr jHdma; 
lsÍug f;dr;=re yd ikaksfõok ;dlaIKh ^ICT& bv ie,iqjo, th, idïm%odhsl ^ICT fkdue;s) 
l%uj,g jvd rpkd fp!¾hh ^plagiarism& ioyd o bv i,ihs' tu ksÍlaIKh ioyd fya;=j fláfhka 
myokak' 
 

With ICT it is easier to get / modify information and publish other’s material as one’s own. 
f;dr;=re yd ikaksfõok ;dlaIKh iuÕska" f;dr;=re ,nd .ekSu $ fjkia lsÍu iy wka whf.a øjH 
;ukaf.au f,i m%ldYhg m;a lsÍu myiqh' 
Using plagiarism removal tools / paraphrasing tools can be used to publish other’s contents as one’s own. 
rpkd fp!¾hh bj;a lsÍfï fuj,ï $ mrdj¾;l fuj,ï Ndú;d lrñka wka whf.a wka;¾.;hka 
;ukaf.au f,i m%ldYhg m;a l< yelsh' 
 

Explanation: / meyeÈ,s lsÍu( 
ICT (Information and Communication Technology) makes it easy to access, copy, and share information 

quickly through the internet, digital documents, and online resources. This ease of copying without proper 

acknowledgement encourages more people to use others' work without giving credit, leading to higher 

levels of plagiarism compared to traditional paper-based methods where copying was harder and slower. 
f;dr;=re yd ikaksfõok ;dlaIKh wka;¾cd,h" äðg,a f,aLk iy ud¾..; iïm;a yryd blaukska 
f;dr;=re fj; m%fõY ùu" msgm;a lsÍu iy fnod .ekSu myiq lrhs' ksis ms<s.ekSulska f;drj msgm;a 
lsÍfï fuu myiqj" wkqkaf.a lD;s Kh ,nd fkd§ Ndú;d lsÍug jeä msßila Èßu;a lrk w;r" msgm;a 
lsÍu ÿIalr yd ukao.dó jQ idïm%odhsl lvodis mdol l%u yd ii|k úg by< uÜgfï rpkd fp!¾hhg 
u. mdohs' 
 

(d) Some argue that the increasing use of Information and Communication Technology as an indirect 
contributor to global warming. Briefly explain a major reason for this view. 
f;dr;=re yd ikaksfõok ;dlaIKfha by< hk Ndú;h f.da,Sh WKqiqu ioyd jl% f,i odhl jk 
njg iuyre ;¾l lrhs' tu u;hg uq,sl fya;=jla fláfhka myokak' 
 
The ICT sector has a high energy demand. Production of electronic devices and their use requires energy. 

Most energy production in the world still results in CO2 emissions, adding to global warming. Thus there 

is a significant contribution of ICT to global warming.  
f;dr;=re yd ikaksfõok ;dlaIK wxYhg by< n,Yla;s b,a¨ula mj;S' bf,lafg%dksl Wmdx. ksIamdokh 
iy tAjdfha Ndú;h i|yd Yla;sh wjYH fõ' f,dalfha fndfyda n,Yla;s ksIamdokh ;ju;a CO2 
úfudapkhg fya;= jk w;r th f.da,Sh WKqiqug tl;= lrhs' tneúka f.da,Sh WKqiqu i|yd f;dr;=re 
yd ikaksfõok ;dlaIK ie,lsh hq;= odhl;ajhla imhhs' 
Explanation: / meyeÈ,s lsÍu( 
The increasing use of ICT leads to higher energy consumption, especially from devices like computers, 

servers, data centers, and network infrastructure. 
f;dr;=re yd ikaksfõok ;dlaIK Ndú;h jeä ùu ksid n,Yla;s mßfNdackh by< hhs" úfYaIfhka 
mß.Kl" fiajdodhl" o;a; uOHia:dk iy cd, há;, myiqlï jeks Wmdx. j,ska' 
 

Much of this electricity is still generated from fossil fuels (like coal and oil), which release greenhouse 

gases such as carbon dioxide (CO₂) into the atmosphere. These gases trap heat and contribute to global 

warming. 

fuu úÿ,sfhka jeä m%udKhla ;ju;a ckkh jkafka ldnka vfhdlaihsâ (CO₂) jeks yß;d.dr jdhq 
jdhqf.da,hg uqod yßk fmdis, bkaOk ^.,a wÕ=re iy f;,a jeks& u.sks' fuu jdhQka ;dmh W.=,g 
yiq lr f.da,Sh WKqiqug odhl fõ' 
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(e) You browse an online product catalogue in an e-commerce website looking for a product purchase 

and the website collects your product browsing history without obtaining your consent. What is the 
security related concern that you face in this situation? 
lsishï NdKavhla ñ,§ .ekSug Tn b-jdKsch fjí wvúhl NdKav jÜfgdarejla msßlaik úg Tnf.a 
wkque;sh ,nd.ekSulska f;drj tu fjí wvúh Tnf.a NdKav msßlaiSï b;sydih tl;= lr .kshs' tu 
wjia:dfõ§ Tn uqyqK fok wdrlaIdjg wod< ;ejq, ^concern& l=ula o@ 
 
Privacy violation / breach / fm!oa.,sl;ajh W,a,x>kh lsÍu' 
 

Collected data could be used for targeted advertising / given to third parties.  
tl;= lrk ,o o;a; b,lal.; fj<| oekaùï i|yd Ndú;d l< yelsh $ f;jk md¾Yjhkag ,nd 
Èh yelsh' 
 

Explanation: / meyeÈ,s lsÍu( 
The main security-related concern is a privacy violation. When the e-commerce website collects your 

browsing history without your consent, it is tracking your personal behavior and interests without your 

knowledge or permission. 
wdrlaIdj iïnkaO m%Odk ie,ls,a, jkafka ryiH;d W,a,x>khls' B-jdKscH fjí wvúh Tfí 
leue;af;ka f;drj Tfí n%jqiska b;sydih /ia lrk úg" th Tfí oekqfuka fyda wjirhlska f;drj 
Tfí mqoa.,sl yeisÍï iy reÑl;ajhka ksÍlaIKh lrhs' 
 

Why this is a problem: / fuh .eg¿jla jkafka wehs( 
You are not in control of your personal data. / Tn Tfí mqoa.,sl o;a; md,kfha fkdue;' 
 

That information could be used for targeted advertising, sold to third parties, or even exposed in data 

breaches. 
tu f;dr;=re b,lal.; fj<| oekaùï i|yd Ndú;d l< yelsh" f;jk md¾Yjhkag úl=Kkq ,efí" 
ke;fyd;a o;a; W,a,ka. lsßï j,§ mjd ksrdjrKh úh yelsh' 
 

It goes against ethical and legal standards like the General Data Protection Regulation (GDPR), which 

requires user consent before collecting personal data. 
th mqoa.,sl o;a; /ia lsÍug fmr mßYS,l leue;a; wjYH jk idudkH o;a; wdrlaIK fr.=,dis 
^GDPR& jeks iodpdrd;aul iy kS;suh m%ñ;Skag mgyeks fõ' 
 
 

(f) Fill the two blanks of the following statement: 
my; j.ka;sfha ysia;eka fol mqrjkak 
 
In a reverse auction, from sellers and buyers, Sellers do the bidding and usually the lowest bid wins. 

“m%;sfjkafoaishl§, úl=Kkakka ^sellers& iy .ekqïlrejka ^buyers& w;=frka úl=Kqïlrejka 
,xiq ^bids& bÈßm;a lsÍu isÿ lrk w;r idudkHfhka wvqu ,xiqj ch.%yKh lrhs'” 
 

Notes: / igyka( 
Other synonyms for lowest are acceptable. / wvqu i|yd fjk;a iudk mo ms<s.; yelsh' 
 

Explanation / meyeÈ,s lsÍu( 
In a reverse auction, the roles are opposite to a traditional auction: 
m%;sf,dau fjkafoaishl§" N+ñldjka idïm%odhsl fjkafoaishlg m%;súreoaO fõ( 
 

• One buyer requests a product or service / tla .ekqïlrefjl= ksIamdokhla fyda fiajdjla b,a,d isà' 
• Multiple sellers compete by lowering their prices. 

nyq úl=Kqïlrejka Tjqkaf.a ñ, wvq lsÍfuka ;rÕ lrhs' 
 

• The goal is to offer the best (lowest) price to win the buyer’s business. 
b,lalh jkafka .ekqïlref.a jHdmdrh Èkd .ekSu i|yd fyd|u ^wvqu& ñ, ,nd §uhs' 
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• This method is commonly used in procurement, where companies try to get the lowest cost for 

goods or services. 
fuu l%uh idudkHfhka m%iïmdokfha§ Ndú;d jk w;r" tys§ iud.ï NdKav fyda fiajd i|yd 
wvqu msßjeh ,nd .ekSug W;aidy lrhs' 
 

 3.(a) Draw a flow-chart to input the name of a text file and to count and print the number of words in 

that file. Assume that the file exists in the computer. (Hint: Go on reading each character in the 
file. Stop when EOF [end of file] character is encountered.) 
mdG f.dkqjl (text file) ku wdodkh lr, tu f.dkqfõ we;s jpk ixLHdj .Kka lr uqo%Kh lsÍug 
.e,Sï igykla wÈkak' mdG f.dkqj mß.Klfha we;s nj Wml,amkh lrkak'  
(bÕsh: f.dkqfõ wkq,laIKh ne.ska lshùu tlÈ.g isÿ lrkak' EOF [end of file] [f.dkqfõ ksudj] 
wkq,laIKh wd úg k;r lrkak'& 
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Notes/ igyka: 
1. Other synonyms could be accepted for “inWord” values. 

w.hka i|yd fjk;a iudk mo ms<s.; yelsh' 
 

e.g., for 0: false, no/ Wod( 0 i|yd( wi;H" ke; 
for 1: true, yes/ 1 i|yd( i;H" Tõ 

 

2. If ‘inequality’ checks are being used, then the ‘yes’. ‘no’ labels need to interchange. 
wiudk;d mÍlaId Ndú;d lrkafka kï" ‘Tõ’' ‘ke;’ f,an,a yqjudre lr .; hq;=h' 
 

3. For the conditions, the question mark symbol(?) is essential. 

fldkafoais i|yd" m%Yakd¾: ,l=K ixfla;h(?) w;HjYH fõ' 
 

Synonyms for ‘Get’, ‘Print’ acceptable./ ‘Get’" ‘Print’ i|yd iudk mo ms<s.; yelsh' 
  

Special Note/ úfYaI igyk: 

 

1. There were two alternatives in the original marking, but later the second alternative was removed. 
uq,a ,l=Kq lsÍfï msgmf;ys úl,am folla ;snqKs" kuq;a miqj fojk úl,amh bj;a lr we;' 

 

2. The given answer corresponds to the first alternative in the original marking. In this answer, only 

spaces and newlines are used to identify word boundaries. As a result, other valid word separators are 

not considered. Additionally, numbers (e.g., 33482) and symbol combinations (e.g., %^&*) are also 

counted as words. 
,nd § we;s ms<s;=r uq,a ,l=Kq lsÍfï msgmf;ys m<uq úl,amhg wkqrEm fõ' fuu ms<s;=f¾§" jpk 
udhsï y÷kd .ekSug ysia;eka iy kj f¾Ld muKla Ndú;d fõ' tys m%;sM,hla f,i" fjk;a j,x.= 
jpk fjka lrkakka i,ld n,kq fkd,efí' Bg wu;rj" ixLHd (Wod( 33482) iy ixfla; ixfhdack 
(Wod( %^&*) o jpk f,i .Kka .kq ,efí' 

 

(b) Write down the output of the following Python code. 
my; mhs;ka fla;fha m%;sodkh ,shd olajkak' 

 
def check_values (n) : 

result = [] 
for i in range(1, n + 1): 

if i % 2 == 0 and i % 3 == 0: 
result.append (i) 

return result 
output = check_values (12) 
print (output) 
 
[6, 12] 

 

Function Definition/ Y%s; w¾: oelaùu: 

def check_values(n): 
 

• This defines a function named check_values that takes one parameter n. 

fuh n mrdñ;shla .kakd check_values kï Y%s;hla w¾: olajhs' 
 

Initialize Empty List/ ysia ,ehsia;=j wdrïN lsÍu: 

result = [] 
 

• A list named result is created to store values that meet a certain condition. 
hï fldkafoaishla imqrd,k w.hka .nvd lsÍu i|yd ,ehsia;= kï l< m%;sM,hla ks¾udKh fõ' 

 

Loop Through Numbers from 1 to n (inclusive) 

1 isg n olajd ixLHd yryd Æma lsÍu(we;=<;a): 
 
for i in range(1, n + 1): 
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• range(1, n + 1) means the loop will run for values from 1 to n (which is 12), so 

mrdih range(1, n + 1) hkafkka woyia lrkafka Æmh 1 isg n olajd w.hka i|yd l%shd;aul 
jk njhs (th 12) tneúka: 
 

i will take values / i ,nd w.hka: 1, 2, 3, ..., 12 

 

Check Condition / ;;ajh mÍlaId lsÍu: 

if i % 2 == 0 and i % 3 == 0: 
 

• This checks if the number i is divisible by both 2 and 3. 
fuh i wxlh 2 iy 3 hk folskau fnÈh yelso hkak mÍlaId lrhs' 

 

• If a number is divisible by both 2 and 3, it's divisible by 6 

wxlhla 2 iy 3 hk foflkau fnÈh yels kï" th 6 ka fnÈh yelsh. 

 

Append Matching Numbers to result/ m%;sM,hg .e<fmk ixLHd tl;= lsÍu' 
result.append(i) 
 

Return the Result List/ m%;sM, ,ehsia;=j wdmiq ,nd§u' 
return result 
 

Function Call and Print/ Y%s;h weu;=u iy uqøKh: 
output = check_values(12) 
print(output) 
 

Final Output/ wjidk m%;sodkh: 
[6, 12] 
 

Notes/ igyka: 
1. Ignore space defects / ysia;eka fodaI fkdi,ld yßkak. 

 

(c) Fill the five blanks ^----------------------& of the following Python code which has been written to find 

the prime numbers from 2 upto a given number. 
fofla isg fok ,o ixLHdjla f;la we;s m%:ul ixLHd ^prime numbers& m%;sodkh lsÍug ,shd we;s 
my; mhs;ka fla;fha ysia;eka ^-------------& my mqrjkak' 
 
Note:   A prime number is any whole number greater than 1 that is divisible only by 1 and itself. e.g., 

Prime numbers from 2 up to number 5 are 2, 3 and 5. 
m%:ul ixLHdjla hkq 1ka iy tu ixLHdfjkau muKla fnÈh yels 1g jeä ´kEu mq¾K 
ixLHdjls' Wod: fofla isg my f;la we;s m%:ul ixLHd jkafka 2, 3 iy 5 fõ' 

 
upper = int (input ('Enter end of range:')) 
if upper > 1: 

print ("Prime numbers between 2 and ", upper, "are:") 
for num in range (2, upper + 1) : 

for i in range (2, num) : 
if (num % i) == 0 : 
 break 

else: 
print (num) 

 

The outer loop goes through numbers from 2 to the upper limit. 

msg; Æmh 2 isg by< iSudj olajd ixLHd yryd .uka lrhs' 

 
The inner loop checks if num has any divisor other than 1 and itself. 

wNHka;r Æmh wxlhg 1 iy th yer fjk;a Ndclhla ;sfíoehs mÍlaId lrhs' 
 

If a divisor is found → not prime → break./ Ndclhla yuq jqjfyd;a → m%:ul fkdfõ → wjika lsÍu 
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If no divisors are found → else runs → print the prime number. 

Ndcl yuq fkdjkafka kï → tfia fkdue;skï l%shd;aul fõ → m%:ul wxlh uqøKh lrkak' 
 

Notes/ igyka: 
1. Ignore space defects/ ysia;eka fodaI fkdi,ld yßkak. 

2. Exact spelling, case needed./ ksjerÈ wlaIr úkHdih" case wjYHhs' 
 
 4.(a) List in proper order, the three stages of the System Development Life Cycle (SDLC) covered by the 

Structured System Analysis and Design Methodology (SSADM). 
jHqy.; moaO;s úYaf,aIK iy ks¾udK l%ufõoh (SSADM) u.ska wdjrKh jk moaO;s ixj¾Ok 

Ôjk pl%fha (SDLC ys) wÈhr ;=k tajdfha ksis ms<sfj<g ,shd olajkak' 
 
1. Feasibility Study (YlH;d wOHhkh) 
 

• Evaluates if the project is practical and worth pursuing. 
jHdmD;sh m%dfhda.slo iy bÈßhg f.k hdug jákjdo hkak we.hSug ,la lrhs' 

 

• Assesses economic, technical, and legal feasibility.  
wd¾Ól" ;dlaIKsl iy kS;suh YlH;dj ;lafiare lrhs' 

 

2. System Analysis(moaO;s úYaf,aIKh) 
 

• Involves gathering and analyzing the detailed needs of the users. 
mßYS,lhskaf.a iúia;rd;aul wjYH;d tla/ia lsÍu iy úYaf,aIKh lsÍu we;=<;a fõ' 

 

• Produces a logical model of the system/ moaO;sfha ;d¾lsl wdlD;shla ksmojhs' 
 

3. System Design (moaO;s ks¾udKh) 
 

• Converts the logical specification into a physical system design. 
;d¾lsl msßú;r fN!;sl moaO;s ks¾udKhla njg mßj¾;kh lrhs' 

 

• Includes database design, user interfaces, process flows, etc./o;a; iuqod ks¾udKh" mßYS,l 
w;=reuqyqK;a" l%shdj,s m%jdy wdÈh we;=<;a fõ' 
 

(b) Write down one benefit of prototyping.  

uq,dlD;slrKfha (prototyping) tla jdishla ,shd olajkak' 
 

• Helps getting feedback and approval from clients. 
fiajdodhlhskaf.ka m%;sfmdaIK iy wkque;sh ,nd .ekSug WmldÍ fõ' 

 

• Provides early visualization for clients. 
fiajdodhlhska i|yd uq,a oDYHlrKh imhhs' 

 

• Helps in properly designing the system / Helps in finding missing functionality / Helps in refining 

requirements / Helps the developers understand the user requirements better. 
moaO;sh ksis f,i ie,iqï lsÍug WmldÍ fõ $ ke;sjQ l%shdldÍ;ajh fidhd .ekSug WmldÍ fõ $ 
wjYH;d msßmyÿ lsÍug WmldÍ fõ $ ixj¾Olhskag mßYS,l wjYH;d jvd fyd¢ka f;areï 
.ekSug WmldÍ fõ' 

 

• Helps in early discovery of design problems / errors. 
ks¾udK .eg¿ $fodaI l,ska fidhd .ekSug WmldÍ fõ' 

 

• Helps in cost / resource estimation. 
msßjeh $ iïm;a weia;fïka;= lsÍug WmldÍ fõ' 

 

• Ensures greater level of client satisfaction. 
by< uÜgfï fiajdodhl ;Dma;shla iy;sl lrhs' 

 

• Makes users actively involved in the development process. 
ixj¾Ok l%shdj,shg mßYS,lhska l%shdldÍj iïnkaO lrjhs' 

 

• Helps developers and users both understand the system better. 
ixj¾Olhskag iy mßYS,lhskag moaO;sh jvd fyd¢ka f;areï .ekSug WmldÍ fõ' 

 

• Bridges the communication gap between developers and users. 
ixj¾Olhska iy mßYS,lhska w;r ikaksfõok mr;rh mshjhs' 
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• Could be reused by the developer for other similar projects. 

fjk;a iudk jHdmD;s i|yd ixj¾Olhdg kej; Ndú;d l< yelsh' 
 

• Reduces risks of project failure. 
jHdmD;s wid¾:l ùfï wjodku wvq lrhs' 
 

(c) (i) A guest billing system for a hotel is required. The following information is given by the hotel client 
to the system analyst. 
wuq;a;kaf.a ì,a ms<sfh< lrk moaO;shla fydag,hl wjYH h' fydag,a fiajdfmalaIlhdf.ka my; 
f;dr;=re moaO;s úfYaf,aIlg ,efí' 
 
The hotel has different types of rooms with different rates. Hotel also has a restaurant and a health center. A guest 
can take one or more rooms. Once a guest checks-in to the hotel all his transactions at the restaurant and the 
health center should be entered to the system. When the guest checks-out by giving his name, his final bill should 
be made considering his period of stay, rooms occupied and his transactions at the restaurant and the health 
center. When the guest is given the final bill, he makes the payment for which a receipt is given. 

‘fydag,fha úúO ñ,j,g úúO udÈ,sfha ldur we;' fydag,hg wjkay,la iy iqj;d uOHia:dkhla o 
we;' wuq;af;l=g ldur tlla fyda Bg jeä .Kkla fyda ,nd.; yel' wuq;a;d fydag,hg meñKSu 
igyka l<dhska miq wjkay, iy iqj;d uOHia:dkh iu. Tyqf.a ish¨ .kqfokq moaO;shg we;=<;a 
l< hq;= h' wuq;a;d fydag,fhka kslau hEug (check-out) Tyqf.a ku ÿka úg" Tyq fydag,fha /£ isá 
ld, iSudj" ldur yd Tyqf.a wjkayf,a iy iqj;d uOHia:dkfha .kqfokq o i,ld Tyqf.a wjidk ì, 
ms<sfh< l< hq;= h' wuq;a;dg wjidk ì,a ÿka úg" Tyq Bg f.ùu isÿ lr ßisÜ m;la ,nd.kshs'’ 
 
Draw the data flow diagram for the check-out process in the above description containing only the 
following entity and processes and including the necessary data stores and data flows. 
my; N=;d¾:h (entity) iy l%shdj,s (process) muKla iy wjYH o;a; .nvd (data stores) iy o;a; 

.e,Sï we;=<;a lr by; úia;rfha kslau hEfï l%shdj,shg (check-out) wod< o;a;.e,Sï igyk (DFD) 

w¢kak' 

 

Entity /N=;d¾:h : Guest / wuq;a;d 
Process / l%shdj,s : 1' Prepare cost of rooms / ldur i|yd úhou idokak 

 : 2' Make final bill / wjidk Å, idokak 

 : 3' Accept guest payment / wuq;a;df.a f.ùu ms<s.kak 
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(ii) When making the final bill, a 10% service charge is added to the total amount that the guest has to 

pay. Write down the process description for '2. Make final bill'.  

wjidk ì, idok úg wuq;a;d f.úh hq;= uq¿ uqo,g 10% l fiajd noaola tl;= flf¾' ‘2. wjidk 

Å, idokak’ ioyd ls%hdj,s úia;rh (process description) ,shd olajkak' 

 
Total cost = room cost of guest 
 
DO WHILE there are restaurant transactions by guests 
    Total cost = Total cost + restaurant cost 
END WHILE 
 

DO WHILE there are health center transactions by guests 
    Total cost = Total cost + health center cost 
END WHILE 
 

Total cost = Total cost + (Total cost * 0.1) 
 

(d) Fill in the blank of the following statement:  
my; j.ka;sfha ysia;ek mqrjkak' 
 
A good user interface makes it easy for a user to understand and use a system.  

“fydo mßYS,l w;=re uqyqK;la" mßYS,lhl=g moaO;shla f;areï .ekSu iy Ndú;h myiq lrhs'” 
 

A user interface (UI) is the part of a system that users see and use to control the system like buttons, menus, 

or touch screens. A good UI helps users understand how the system works (it's clear and easy to use). It 

also helps them interact with the system. 

mßYS,l w;=reuqyqK;la ^UI& hkq mßYS,lhska fnd;a;ï" fukq fyda iam¾Y ;sr jeks moaO;sh md,kh 
lsÍug olsk iy Ndú;d lrk moaO;shl fldgils' fyd| UI tlla uÕska moaO;sh l%shd lrk wdldrh 
f;areï .ekSug mßYS,lhskag WmldÍ fõ ^th meyeÈ,s iy Ndú;d lsÍug myiqh&' th Tjqkag moaO;sh 
iuÕ wka;¾ l%shd lsÍugo WmldÍ fõ' 
 

(e) Fill in the blank of the following statement:  
my; j.ka;sfha ysia;ek mqrjkak' 
 
Pilot deployment is a/an small / low scale implementation that is used to prove the validity of a project idea.  

“kshuq ia:dmkhla hkq jHdmd;s woyil j,x.=;djh Tmamq lrk l=vd mßudKfha l%shdjg kexùuls'” 
 

Pilot deployment is a small-scale trial run of a system or software before it is fully launched or 

implemented across the entire organization or user base. 
kshuq ia:dmkh hkq moaO;shla fyda uDÿldx.hla iïmQ¾Kfhka Èh;a lsÍug fyda iïmQ¾K ixúOdkh 
fyda mßYS,l moku yryd l%shd;aul lsÍug fmr l=vd mßudKfha w;ayod ne,Sï Odjkhls' 

 
(f) A shop manager needs a stock control system. There are three options. He can either select and buy 

one from two off-the-shelf stock control systems (named A and B) or he can develop his own stock 
control system (named C).  

idmamq l<ukdlrejl=g f;d. md,k moaO;shla ^stock control system& wjYHh' ta i|yd úl,am ;=kla 
we;' tkï" Tyqg A iy B f,i kï l< f;d. md,k moaO;s fmr ksñ meflac foflka tlla f;dard 
ñ<hg .; yels h' tfia ke;s kï" Tyqg ;ukaf.au f;d. md,k moaO;shla ^C f,i kï l<& 
ixj¾Okh lr .; yels h' 
 

The manager wants the final stock control system to contain two important features           (named 
Fl and F2).  
l<ukdlreg wjidk moaO;sh jeo.;a úfYaIdx. follska ^F1 iy F2 f,i kï l<& iukaú; ùu 
wjYH fõ' 
 

Suggest a method that the manager can use to choose one from A, B and C. (Hint: Give marks to 
each option.)  
A, B iy C w;=frka tlla f;dard .ekSug l<ukdlreg Ndú; l< yels l%uhla fhdackd lrkak'  
^bÕsh : tla tla úl,amhg ,l=Kq fokak'& 
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A method that the manager can use: 
l<ukdlreg Ndú;d l< yels l%uhla( 
 

• Assign weights to each feature (F1 and F2) based on their importance. Also assign weights to the 

acquiring and usage costs. 

tla tla úfYaIdx.hg (F1 and F2) tAjdfha jeo.;alu u; mokïj nr mjrkak' w;am;a lr .ekSfï 
iy Ndú; msßjehg o nr mjrkak' 
 

• For each option (A, B, and C), evaluate how well it meets each feature and assign marks. Assign marks 

to the costs of the systems too (lower the cost, the higher the assigned mark). 

tla tla úl,amh i|yd (A, B, and C) th tla tla úfYaIdx.hg fl;rï fyd¢ka wkql+,o hkak 
we.hSug ,la lr ,l=Kq mjrkak' moaO;sj, msßjehg o ,l=Kq mjrkak ^msßjeh wvq jk ;rug" 
mjrd we;s ,l=K jeä fõ&' 
 

• Multiply the marks by the weights for each criterion and sum them up to get the total score for each 

option. 
tla tla ks¾Kdhlh i|yd ,l=Kq nßka .=K lr tAjd idrdxY lr tla tla úl,amh i|yd uq¿ 
,l=Kq ,nd .kak' 
 

• The option with the highest total weighted score is the most suitable choice. 
jeäu uq¿ nß; ,l=Kq iys; úl,amh jvd;a iqÿiq f;aÍu fõ' 
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5.(a) Draw the complete truth table for the following circuit. 
my; mßm:h i|yd iïmQ¾K i;H;d j.=j w¢kak' 
 
 

 

𝑍 = (𝐴̅. 𝐵) + 𝐶̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ 
 

 
 
 

A B C 𝑨̅ (𝑨̅. 𝑩) (𝑨̅. 𝑩) + 𝑪 𝒁 = (𝑨̅. 𝑩) + 𝑪̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ 

0 0 0 1 0 0 1 

0 0 1 1 0 1 0 

0 1 0 1 1 1 0 

0 1 1 1 1 1 0 

1 0 0 0 0 0 1 

1 0 1 0 0 1 0 

1 1 0 0 0 0 1 

1 1 1 0 0 1 0 
 

(b) Write down the following Boolean expression in the simplest form.  
my; nQ,Sh m%ldYkh ir,u wdldrfhka ,shkak' 

 

.(A + B). (A + B̅) + AB̅ 

 

 (A + B) ⋅ A + (A + B) ⋅ B̅ + AB̅  Distributive Law / ú>gk kHdh 
(AA + AB) + (A + B) ⋅ B̅ + AB̅  Distributive Law / ú>gk kHdh 
(A + AB) + (A + B) ⋅ B̅ + AB̅  Idempotent Law / ;foajNdú kHdh 
A + (A + B) ⋅ B̅ + AB̅   Redundancy Law / iu;srsla; kHdh 
A + (A ⋅ B̅ + B ⋅ B̅) + AB̅  Distributive Law / ú>gk kHdh 

A + (A ⋅ B̅ + 0) + AB̅   Inverse Law /  m%;sf,dau kHdh 
A + AB̅ + AB̅    Identity Law / i¾jiduH kHdh 
A + AB̅     Idempotent Law / ;foajNdú kHdh 
A     Redundancy Law / iu;srsla; kHdh 
 

(c) In a circuit with three inputs A, B and C the output (Z) should be 1 when each of two or three inputs is 1. 

If none or only one of the inputs are 1, then the output should be 0. 

A, B iy C kï jQ wdodk ;=klska hq;a mßm:hl wdodk folla fyda ;=kla fyda bka tl tlla 1 úg Z 
m%;sodkh 1 úh hq;=h' lsisu wdodkhla 1 fkdjk úg iy wdodk tlla muKla 1 úg m%;sodkh 0 úh 
hq;=h' 
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(i) Draw the complete truth table for the above circuit. 

by; mßm:h i|yd iïmQ¾K i;H;d j.=j w¢kak' 
 

A B C Z 

0 0 0 0 

0 0 1 0 

0 1 0 0 

0 1 1 1 

1 0 0 0 

1 0 1 1 

1 1 0 1 

1 1 1 1 

 

(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' 
 

 
 

(iii) Using the Karnaugh map derived, the most simplified sum-of-product (SOP) expression for the output Z.  

Show the loop clearly on the Karnaugh map. 

m%;sodkh i|yd .=Ks; j, tl;=fjys (SOP)  jvd;a ir,;u m%ldYh ldfkda is;shu Ndú;fhka jHq;amkak 
lrkak' Æm meyeÈ,sj ldfkda is;shfï fmkajd fmkajkak' 
 
 
 
 
 

Z SOP = AB + AC + BC 
 
 

 

 

(iv) Draw a logic circuit for the most simplified expression derived in the above by using only AND, NOT and  

OR gates. 

by; ys ,nd.;a ir,;u m%ldYh i|yd AND, NOT iy OR oajdr muKla Ndú;d flfrk ;d¾lsl 
mßm:hla we| olajkak' 
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(b)(i) Explain the use of half adder in digital circuits. 

wxls; mßm:j, w¾Odl,lfha (half adder) Ndú;h myokak' 
 

A half adder is a basic digital circuit used for adding two single-bit 

binary numbers, producing a sum and a carry-out as outputs. It forms 

the foundation for building more complex circuits like full adders. 
w¾Odl,lh hkq ;ks ìgq oaúuh ixLHd folla tl;= lsÍu i|yd 
Ndú;d lrk uQ,sl wxls; mßm:hls" m%;sodkhka f,i sum iy 
carry-out ksmojhs' th mQ¾Kdl,l jeks jvd;a ixlS¾K mßm: 
;ekSu i|yd moku idohs' 
 

(ii) Describe how a flip flop works as a memory element in digital circuits. Explain how it differs from  

combinational logic gates. 

wxls; mßm:j, u;l uQ,hka f,i ms<sfmd<la (flip flop) l%shdlrk whqre úia;r lrkak' th ixfhdack 
;¾lk oajdrj,ska (combinational logic gates) fjkia jk whqre myokak' 
 
A flip-flop is a type of digital circuit used to store a single bit of data, either a 0 or a 1. It acts as a memory 

element, meaning it can keep its value even after the input stops. It changes its state (from 0 to 1 or 1 to 

0) when it receives a clock signal, making it useful in situations where you need to keep track of a value 

or sequence over time. 

ms<sfmd< hkq 0 fyda 1hk tla o;a; ìgqjla .nvd lsÍu i|yd Ndú;d lrk wxls; mßm: j¾.hls' 
th u;l uQ,hla f,i l%shd lrhs" tkï wdodkh keje;aùfuka miqj mjd tys w.h ;nd .; yel' th 
ld, ix{djla ,enqKq úg tys ;;a;ajh ^0 isg 1 fyda 1 isg 0 olajd& fjkia lrhs" ld,h;a iuÕ 
w.hla fyda wkqms<sfj,la ksÍlaIKh lsÍug wjYH wjia:djkays§ th m%fhdackj;a fõ' 
 

Flip-flops are different from combinational logic gates because these gates produce outputs immediately 

based on inputs, without storing any value. 

ms<sfmd<, ixfhdack ;d¾lsl oajdrj,g jvd fjkia jkafka fuu oajdr lsisÿ w.hla .nvd fkdlr" wdodk 
u; mokïj jydu m%;sodkhka ksmojk neúks' 
 

(iii) Draw the truth table for a full adder circuit. 

mQ¾Kdl,l (full adder) mßm:hl i;H;d j.=j w¢kak' 
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INPUT OUTPUT 

A B Cin Cout Sum 

0 0 0 0 0 

0 0 1 0 1 

0 1 0 0 1 

0 1 1 1 0 

1 0 0 0 1 

1 0 1 1 0 

1 1 0 1 0 

1 1 1 1 1 

 



 

 

 
6.(a) Draw a sketch to show how a computer and a printer should he connected in a point-to-point topology  

using a twisted pair Ethernet cable. 

Rcq ,laIH ia:,lhlg (point-to-point topology) wkqj" mß.Klhla iy uqølhla weUß hq., B;¾fkÜ 
flan,hlska iïnkaO l< hq;= wdldrh oelaùug o< igykla w¢kak' 
 

Point-to-point topology is a type of topology that works on the functionality of the sender and receiver. It 

is the simplest communication between two nodes, in which one is the sender and the other one is the 

receiver. Point-to-Point provides high bandwidth. 
Rcq ,laIH ia:,lh hkq hjkakdf.a iy .%dylhdf.a l%shdldÍ;ajh u; l%shd lrk ia:,l j¾.hls' 
th fkdaâ folla w;r we;s ir,u ikaksfõokh jk w;r" tlla m%Njh jk w;r wfkl .%dylhd 
fõ' Rcq ,laIH ia:,lh by< l,dm m<,la imhhs' 
 

In this topology / fuu ia:, úoHdj ;=<: 
 

There's a dedicated connection between the computer and the printer. 
mß.Klh iy uqøK hka;%h w;r úfYaIs; iïnkaO;djhla we;' 
 

Data flows directly between the two devices without passing through any intermediate devices like a hub 

or switch. 
kdNshla fyda iaúphla jeks lsisÿ w;rueÈ Wmdx. yryd .uka fkdlr iDcqju Wmdx. fol w;r o;a; 
.,d hhs' 
 

This setup is ideal for short distances and when only two devices need to communicate. 
fuu ieliqu flá ÿr i|yd iy Wmdx. folla muKla ikaksfõokh lsÍug wjYH úg iqÿiq fõ' 
 

 
 

(b) Consider a network consisting of two separate local area networks (LANs) of two departments A and B. 

Each department's LAN has four computers (named C1 to C4 in A, and C5 to C8 in B respectively). In 

addition, a common server (SVR) for the use of these two departments is also included. 

A iy B fomd¾;fïka;= foflys fjk fjku we;s ia:dkSh m%foaY cd, (LAN) fol wvx.= cd,h 
i,lkak' tla tla fomd¾;fïka;=fõ ia:dkSh m%foaY cd,fha mß.Kl y;r ne.ska ^ms<sfj<ska C1, C2, 

C3 iy C4 mß.Kl A ys iy C5, C6, C7 iy C8 mß.Kl B ys f,i& we;' Bg wu;rj tu 
fomd¾;fïka;= foflys Ndú;h i|yd SVR kï jQ fmdÿ fiajdodhlhla (server) o we;=<;a lr we;' 

 

(i) Draw the diagram of this network. Clearly indicate on it the network devices that are used to establish the  

two local area networks and to connect the entire network to the Internet. 
tu cd,fha rEm igyk w¢kak' ia:dkSh m%foaY cd, fol ia:dmkh lsÍug iy iuia: cd,hu 
wka;¾cd,hg iïnkaO lsÍug Ndú;d lrk cd, Wmdx. meyeÈ,sj tys olajkak' 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

-81- RAVINDU BANDARANAYAKE 
 

#ictfromabc 



 

 

 
(ii) Give the reasons for the placement of these devices in their respective locations. 

tu Wmdx. tAjdg wod< ;ekaj, ia:dk.; lsÍug fya;= olajkak' 
 
Switches / iaúp: 
Placed within each department's LAN: Switches are designed to connect multiple devices within a local 

area network. By placing them within each department, they efficiently handle communication between 

the computers (C1-C4 in department A and C5-C8 in department B) within that specific network segment. 
iaúphka ia:dkSh m%foaY cd,hla ;=< Wmdx. lsysmhla iïnkaO lsÍug ie,iqï lr we;' tAjd tla tla 
fomd¾;fïka;= ;=< ;eîfuka" tAjd tu úfYaIs; cd, fldgi ;=< mß.Kl ^C1-C4, A fomd¾;fïka;=fõ 
iy C5-C8, B fomd¾;fïka;=fõ& w;r ikaksfõokh ld¾hlaIuj yiqrejhs' 
 

Router / uxyiqrej: 
The primary function of a router is to connect different networks. In this case, it is installed to facilitate 

communication and data exchange between the Internet and the internal network. 
uxyiqrefõ uQ,sl ld¾hh jkafka úúO cd, iïnkaO lsÍuhs' fuu wjia:dfjys§" th wka;¾cd,h iy 
wNHka;r cd,h w;r ikaksfõokh iy o;a; yqjudre lr .ekSu i|yd iúlr we;' 
 

Firewall / .sks mjqr: 
Placed between the router and the Internet connection: The firewall acts as a security barrier, controlling 

incoming and outgoing network traffic. By placing it between the internal network and the external 

Internet connection, it protects the internal network from unauthorized access, malicious attacks, and data 

breaches. 
.sksmjqr wdrlaIs; ndOlhla f,i l%shd lrhs" tk iy msg;g hk cd, .ukd.ukh md,kh lrhs' th 
wNHka;r cd,h iy ndysr wka;¾cd, iïnkaO;dj w;r ;eîfuka" th wNHka;r cd,h fj; 
wkjirfhka m%fõY ùu" wksIag m%ydr iy o;a; fidrd.ekSï j,ska wdrlaId lrhs' 
 

(iii) Suppose a unit of data is being sent from C1 to C6. Indicate that data flow in the above network diagram  

using dotted lines. 

C1 isg C6 f;la o;a; tAllhla heùu i,lkak' tu o;a; .e,Su by; cd, rEmfha lv bß u.ska 
fmkajkak' 

 
 

(c) Suppose an organization is assigned the 192.168.100.0/24 IP address block. Assume that the organization 

needs to create six subnets, namely S1, S2, S3, S4, S5 and S6 from this address block with each subnet 

having at least 25 usable IP addresses. 

wdh;khlg 192.168.100.0/24 IP fhduq ldKavh ,nd§ we;' fuu fhduq ldKavfhka S1, S2, S3, S4, S5 

iy S6 f,iska Wmcd, yhla" tA tla tla Wmcd,hg IP fhduq wju jYfhka 25 la Ndú;d l< yels 
f,iska iE§ug wdh;khlg wjYH fõ hehs Wml,amkh lrkak' 
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(i) Write the subnet mask of the above given IP address block in dotted decimal notation. 

by; § we;s IP fhduq ldKavfha Wmcd, wdjrKh (subnet mask) ;s;a oYuh wxlkfhka ,shd olajkak' 
 
The subnet mask is obtained by setting the number of network bits and the number of subnet bits to 1 and 

the other bits to 0. 

Wmcd, wdjrKh ,nd.kafka cd, ìgq .Kk iy Wmcd, ìgq .Kk 1 njg m;a lr wfkla ìgq 0 
njg m;a lsÍfuks' 
 

The given IP address range is 192.168.100.0/24. That is, the network part has 24 bits and the host part has 

8 bits. Here, 6 subnets need to be created. Let's find the number of bits required for that. 

,nd § we;s IP ,smsk ldKavh 192.168.100.0/24 fõ' tkï cd, fldgig ìgq 24 la wh;a jk w;r 
Odrl fldgig ìgq 8 la wh;a fõ' fuys§ Wmcd, 6la iEÈh hq;=h' tA i|yd wjYH ìgq .Kk fidhuq' 
 

The power of two, greater than 6, is 8. 

6 g jeä" wdikak;u foflys n,h jkafka 8 fõ' 
 
2Subnet bits = 8 

2Subnet bits = 23 

Subnet bits = 3 
 

Accordingly, the subnet mask here should be, 
tA wkqj fuys Wmcd, wdjrKh úh hq;af;a" 
 
11111111.11111111.11111111.11100000 

255.255.255.224 

 

(ii) For each subnet, list the network address, first usable IP address, last usable IP address and the broadcast  

address in a table. 

tla tla Wmcd,h i|yd cd, fhduqj (network address)" Ndú;d l< yels m<uq IP fhduqj" Ndú; l< 
yels wjidk IP fhduqj iy úldYk ,smskh (broadcast address) j.=jl ,ehsia;=.; lrkak' 
 

 
 

Subnet 
Wmcd,h 

Network address 
cd, fhduqj 

First usable IP 

address 
Ndú;d l< yels 
m<uq IP fhduqj 

Last usable IP 

address 
Ndú; l< yels 

wjidk IP fhduqj 

Broadcast address 
úldYk ,smskh 

S1 192.168.100.0 192.168.100.1 192.168.100.30 192.168.100.31 

S2 192.168.100.32 192.168.100.33 192.168.100.62 192.168.100.63 

S3 192.168.100.64 192.168.100.65 192.168.100.94 192.168.100.95 

S4 192.168.100.96 192.168.100.97 192.168.100.126 192.168.100.127 

S5 192.168.100.128 192.168.100.129 192.168.100.158 192.168.100.159 

S6 192.168.100.160 192.168.100.161 192.168.100.190 192.168.100.191 
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(d)(i) What is the role of the Domain Name System (DNS) when the user enters a web address  

(e.g., http://www.gmail.com) into the URL field of a web browser? 

mßYS,lfhl= fjí w;ßlaiqjl (URL) lafIa;%hg fjí ,smskhla (Wod' http://www.gmail.com) we;=<;a 
l< úg" jiï kdu moaO;sfha (DNS ys) ld¾hNdrh l=ula o@ 
 
When a user enters a web address, such as http://www.gmail.com, into a browser, the Domain Name 

System (DNS) plays a role in resolving the domain name into an IP address, which is essential for 

establishing communication with the target web server.  

mßYS,lfhl= http://www.gmail.com jeks fjí ,smskhla fjí w;ßlaiqjlg we;=¿ l< úg" jiï kduh 
IP ,smskhlg úi£fï ld¾hNdrhla jiï kdu moaO;sh (DNS) bgq lrhs" th b,lal.; fjí 
fiajdodhlh iuÕ ikaksfõokh ia:dms; lsÍu i|yd w;HjYH fõ' 
 

DNS translates the human-readable domain name (www.gmail.com) into a machine-readable IP address 

(e.g., 142.250.190.165). This is because devices on the internet communicate using IP addresses, not 

domain names. 

DNS u.ska ñksiqkag lshúh yels jiï kduh (www.gmail.com) hka;%fhka lshúh yels IP ,smskhla 
njg mßj¾;kh lrhs (Wod(142.250.190.165).  fuhg fya;=j wka;¾cd,fha we;s Wmdx. jiï kdu 
fkdj IP ,smsk Ndú;fhka ikaksfõokh lsÍuhs' 
 
The DNS acts as a distributed database that maps domain names to their corresponding IP addresses, 

enabling efficient and user-friendly access to internet resources. Without DNS, users would need to 

remember numerical IP addresses for every website, which would be impractical. 

DNS uÕska jiï kdu tAjdfha wkqrEm IP ,smskj,g is;shï.; lrk fnod yßk ,o o;a; iuqodhla 
f,i l%shd lrk w;r tuÕska wka;¾cd, iïm;a fj; ld¾hlaIu iy mßYS,l ys;ldó m%fõYhla ,nd 
foa' DNS fkdue;sj" mßYS,lhskag iEu fjí wvúhla i|ydu ixLHd;aul IP ,smsk u;l ;nd .ekSug 
wjYH jkq we;" tfy;a th m%dfhda.sl fkdjkq we;' 

 
(ii) What is meant by the 'hierarchical and distributed structure' of the DNS? 

jiï kdu moaO;sfha ‘OQrdj,s (hierarchical) iy úia;D; (distributed) jHqyh’ hkafkka l=ula woyia fõo@ 
 

The hierarchical and distributed structure of the DNS (Domain Name System) refers to the way the system 

is organized and operates to efficiently resolve domain names into IP addresses across the global internet.  

DNS (jiï kdu moaO;sh) ys OQrdj,s iy úia;D; jHqyh hkq moaO;sh ixúOdkh lr we;s wdldrh 
iy f.da,Sh wka;¾cd,h mqrd jiï kdu IP ,smsk njg ld¾hlaIuj úi£u i|yd l%shd;aul jk 
wdldrhhs' 
 
The hierarchical structure of DNS ensures logical and organized resolution of domain names, while the 

distributed structure ensures scalability, reliability, and efficiency. Together, these features make the DNS 

a robust and indispensable system for managing internet traffic. 

DNS ys OQrdj,s jHqyh jiï kduj, ;d¾lsl iy ixúOdkd;aul úfNaokh iy;sl lrk w;r úia;D; 
jHqyh mßudKh" úYajikSh;ajh iy ld¾hlaIu;dj iy;sl lrhs' fuu úfYaIdx. tlaj" wka;¾cd, 
.ukd.ukh l<ukdlrKh lsÍu i|yd DNS Yla;su;a iy w;HjYH moaO;shla njg m;a lrhs'  

 

(e) Write down the name of the TCP/IP model layer responsible for each of the following tasks: 

my; tla tla ld¾h i|yd j.lSu mejfrk TCP/IP wdlD;s ia:r kduh ,shd olajkak' 
 

(i) maintaining a smooth connection between the application and the user 

fhÿu iy mßYS,lhd w;r iqug (smooth) iïnkaOhla mj;ajd .ekSu 
 

Application Layer / fhÿï ia:rh 

The Application Layer provides services that enable communication between the user and applications. It 

ensures smooth interaction by managing protocols like HTTP, FTP, SMTP, etc. 

mßYS,lhd iy fhÿï w;r ikaksfõokh il%Sh lrk fiajdjka imhhs' th HTTP, FTP, SMTP jeks 
kshudj,s l<ukdlrKh lsÍfuka iqug wka;¾l%shd iy;sl lrhs' 
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(ii) sending and receiving data in binary form 

oaúuh wdldrhg o;a; heùu iy ,nd.ekSu 
 
Network Access Layer / cd, m%fõY ia:rh 

The Network Access Layer is responsible for sending and receiving data at the physical and link layers, 

handling binary data transmission over the physical medium (e.g., cables, wireless). 
fN!;sl iy o;a; ine¢ ia:rj, o;a; heùu iy ,nd .ekSu" fN!;sl udOHh yryd oaúuh o;a; 
iïfm%aIKh yeisrùu ^Wod( flan,a" /yeka rys;& i|yd cd, m%fõY ia:rh j.lsj hq;=h' 
 

(iii) specifying the path that the data packets will use for transmission 
o;a; melÜgq iïfm%aIKhg Ndú; lrk u. ioyka lsÍu 
 
Internet Layer / wka;¾cd, ia:rh 

The Internet Layer is responsible for routing and logical addressing. It determines the path the data packets 

take to reach their destination using protocols like IP (Internet Protocol). 

ud¾..; lsÍu iy ;d¾lsl wduka;%Kh lsÍu i|yd wka;¾cd, ia:rh j.lsj hq;=h' IP ^wka;¾cd, 
kshudj,sh& jeks kshudj,sh Ndú;fhka o;a; melÜ Tjqkaf.a .ukdka;hg <Õd ùug .kakd ud¾.h 
th ;SrKh lrhs' 
 

(iv) dividing data into packets 
o;a;" melÜgqj,g fn§u 
 
Transport Layer / m%jdyk ia:rh 

The Transport Layer segments the data into smaller packets for transmission and ensures reliable 

delivery using protocols like TCP (Transmission Control Protocol) or UDP (User Datagram Protocol). 

m%jdyk ia:rh o;a; iïfm%aIKh i|yd l=vd melÜ j,g fldgia lrk w;r TCP ^iïfm%aIK md,k 
kshudj,sh& fyda UDP ^mßYS,l o;a;.%Eï fm%dfgdaflda,h& jeks kshudj,sh Ndú;fhka úYajdiodhl 
fnod yeÍu iy;sl lrhs' 

 

(f) Suppose Kamal wants to send the secret message ADD to Nimal. Kamal converts ADD to CEE before 

sending it to Nimal. 

ryis.; ADD mKsúvh ksu,a fj; heùug lu,ag wjYH fõ hehs i,lkak' lu,a ADD ksu,a fj; 
heùug fmr th CEE njg mßj¾;kh lrhs' 
 

(i) Write down the encryption key used by Kamal in this communication. 

fuu ikaksfõokfha lu,a Ndú;d l< fla;k h;=r (encryption key) ,shd olajkak' 
 

To convert the secret message, ADD to CEE, Kamal is using a substitution cipher, where each letter of 

the plaintext is replaced by another letter. 

ryia mKsúvh ADD, CEE njg mßj¾;kh lsÍu i|yd" lu,a wdfoaYl fla;dxlhla Ndú;d lrhs" 
tys§ ir, mdGfhys iEu wl=rlau fjk;a wl=rlska m%;sia:dmkh fõ' 
 

Step-by-Step Explanation / mshjfrka mshjr meyeÈ,s lsÍu 

 

• Original message / uq,a mKsúvh: ADD 

 

• Encrypted message / fla;kh l< mKsúvh: CEE 

 

Now, let's look at the letter-by-letter transformation, 
oeka" wl=frka wl=r mßj¾;kh foi n,uq" 
 

A → C: A is substituted with C. 

A → C: A  C iuÕ wdfoaY lr we;' 
 

D → E: D is substituted with E. 

D → E: D  E iuÕ wdfoaY lr we;' 
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D → E: D is substituted with E again. 

D → E: D kej;;a E iuÕ wdfoaY lr we;' 
 
This indicates that Kamal has shifted each letter by +2 positions in the alphabet. Specifically 

fuhska weÕfjkafka lu,a fydaäfha iEu wl=rlau +2 ia:dkj,ska udre lr we;s njhs' úfYaIfhka 
 

- A → C (shifted by 2) 

- A → C (2 ka udre lr we;) 

 

- D → E (shifted by 1) 

- D → E (1 ka udre lr we;) 

 

- D → E (shifted by 1 again) 

- D → E (kej; 1 ka udre lr we;) 

 

Thus, the encryption key Kamal used appears to be a shift of +2 for the first letter, and a shift of +1 for 

the subsequent letters. 

fï wkqj" lu,a Ndú;d l< fla;dxlk h;=r m<uq wl=r i|yd +2 udrejla iy B<Õ wl=re i|yd 
+1 udrejla f,i fmfka' 
 
Final Answer / wjidk ms<s;=r 

The encryption key used by Kamal in this communication is, 
fuu ikaksfõokfha§ lu,a Ndú;d lrk fla;dxlk h;=r jkafka" 
 

Shift of +2 for the first letter  

m<uq wl=r i|yd +2 udre lrkak (A → C) 

 

Shift of +1 for the second and third letters (D → E, D → E) 

fojk iy f;jk wl=re i|yd +1 udre lrkak (D → E, D → E) 

 

(ii) If Nimal receives ECD from Kamal in a separate communication using the same security scheme, what  

is the original message from Kamal? 

tu wdrlaIl l%ufõohu Ndú;d lrñka lrk ;j;a ikaksfõokhl § ksu,a fj; lu,af.ka ECD 
mKsúvh ,enqKs kï" lu,af.a uq,a mKsúvh l=ula o@ 
 
If Nimal receives the ciphertext ECD and Kamal uses the same encryption key (+2, +1, +1) for the 

encryption, we can reverse the process by subtracting the key values from the positions of the ciphertext 

characters to retrieve the original plaintext. 

ksu,ag ECD fla;dxl mdGh ,enqkfyd;a iy lu,a fla;kh i|yd tlu fla;dxlk h;=r (+2, +1, +1) 
Ndú;d lrkafka kï" uq,a ir, mdG ,nd .ekSu i|yd fla;dxl mdG wlaIrj, ia:dkj,ska h;=re w.hka 
wvq lsÍfuka wmg l%shdj,sh wdmiq yerúh yelsh' 
 
Ciphertext: E (position 5) / fla;dxl fm<( E ^ia:dkh 5& 
Subtract the first encryption key value (+2)  / m<uq fla;dxlk h;=re w.h (+2) wvq lrkak 
 

5 - 2 = 3  
 

The 3rd letter in the alphabet is C. 

fydaäfha 3 jk wl=r C fõ' 
 
Ciphertext: C (position 3) / fla;dxl fm<( C ^ia:dkh 3& 
Subtract the second encryption key value (+1)  / fojk fla;dxlk h;=re w.h (+1) wvq lrkak 
 

3 - 1 = 2 

    

The 2nd letter in the alphabet is B. 

fydaäfha 2 jk wl=r B fõ' 
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Ciphertext: D (position 4) / fla;dxl fm<( D ^ia:dkh 4& 
 

Subtract the third encryption key value (+1) / ;=kajk fla;dxlk h;=re w.h (+1) wvq lrkak 
 

4 - 1 = 3    
 

The 3rd letter in the alphabet is C / fydaäfha 3 jk wl=r C fõ' 
 

Original Message / uq,a mKsúvh 
 

The original message from Kamal is CBC / lu,af.a uq,a mKsúvh CBC fõ' 
 

7.(a) Figure 7.1 shows the Arduino circuit that Saman implemented to detect a door opening. 

rEmh 7.1 ka fmkajkafka fodrl újD; úula wkdjrKh lr.eksug iuka iE¥ wdvqhsfkda mßm:hhs' 
 

 
 

(i) Explain the behaviour and operation of the sensor used in this circuit.  

mßm:fha Ndú; lrk ikafõolfha (sensor) yeisÍu iyd l%shdldß;ajh myokak' 
 
The sensor used in the circuit appears to be a magnetic reed switch. This sensor operates based on the 

presence or absence of a magnetic field. When the door is closed, the magnet remains close to the sensor, 

keeping the circuit inactive. However, when the door opens, the magnet moves away, causing the sensor 

to send a HIGH signal to the microcontroller (ATmega328P). The microcontroller detects this state change 

and activates the buzzer to produce a sound, signaling that the door has been opened. 

mßm:fha Ndú;d lrk ixfõolh pqïnl reed iaúphla f,i fmfka' fuu ixfõolh pqïNl lafIa;%hla 
;sîu fyda fkdue;s ùu u; l%shd;aul fõ' fodr jid we;s úg" pqïnlh ixfõolhg iómj mj;S" 
mßm:h wl%shj ;nd .kS' flfia fj;;a" fodr újD; jk úg" pqïnlh bj;g .uka lrhs" tu.ska 
ixfõolh laIqø md,lh ATmega328P fj; by< ix{djla heùug fya;= fõ' laIqø md,lh fuu 
;;ajh fjkia ùu y÷kdf.k Yíohla ksmoùug nirh il%sh lr fodr újD; lr we;s njg ix{d 
lrhs' 
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(ii) To operate this setup Saman wrote the firmware code shown in Figure 7.2. However, the setup failed to  

operate as expected due to defects in the code. Write down the corrections that you would do to the code. 

fuu mßm:h l%shdlrùug iuka rEmh 7.2 ys oelafjk iaÒrdx. (firmware) fla;h ,sõfõh' tfy;a 
fla;fha fodaI ksid wegjqu wfmalaIs; wdldrhg l%shd lf<a ke;' Tn tu fla;hg lrk ksjerÈ lsÍï 
,shd olajkak' 

 
const int SensorP = 9; 
const int BuzzerP = 8; 
 
void setup() { 
    pinMode(SensorP, INPUT); 
    pinMode(BuzzerP, OUTPUT); 
} 
 
void loop() { 
    int senState = digitalRead(SensorP); 
    if (senState == HIGH) 
        tone(SensorP, 262);  
    else 
        noTone(BuzzerP,0);     
} 

Figure / rEmh  7.2 

 

The provided code has two key issues preventing proper operation. 
imhd we;s fla;h ksis f,i l%shd;aul ùu je<elaùfï m%Odk .eg¿ folla we;' 
 

• The tone() function is incorrectly applied to the sensor pin (SensorP) instead of the buzzer pin 

(BuzzerP). The buzzer, not the sensor, should produce the sound. 

buzzer pin (BuzzerP) yg fjkqjg sensor pin (SensorP) fj; tone() Y%s;h jerÈ f,i fhdod we;' 
Yíoh ksmoúh hq;af;a ixfõolh fkdj nirh fõ' 

 

• The noTone() function has an extra argument 0 that is unnecessary and invalid. The correct syntax 

requires only the pin number where the tone needs to stop. 

noTone() Y%s;hg wu;rj 0 f,iska ;¾lhla we; th wkjYH iy j,x.= fkdfõ' ksjerÈ ldrl 
Í;shg wjYH jkafka tone keje;aùug wjYH jk mska wxlh muKS' 

 
The corrected code is as follows / ksjerÈ lrk ,o fla;h my; mßÈ fõ: 

 
const int SensorP = 5; 
const int BuzzerP = 8; 
 
void setup() { 
    pinMode(SensorP, INPUT); 
    pinMode(BuzzerP, OUTPUT); 
} 
 
void loop() { 
    int senState = digitalRead(SensorP); 
    if (senState == HIGH) 
        tone(BuzzerP, 262); //Corrected to use the buzzer pin (BuzzerP) 
    else 
        noTone(BuzzerP);    //Corrected to stop the tone on the buzzer pin (BuzzerP) 
} 
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(iii) Saman hopes to extend this circuit to indicate the door openings only at night time. What does he need to  

modify in this circuit to add that feature? If any item(s) must be connected to the ATmega328P, indicate 

the relevant pin(s).  
rd;%S ld,fha muKla isÿjk fodr újD; ùï oelaùug fuu mßm:h ÈhqKq lsÍug iuka woyia lrhs' 
tu úfYaIdx.h tla lsÍug Tyq mßm:fha l=ula fjkia l< hq;=o @ hï whs;u^hla& ATmega328Pg 
iïnkaO l,hq;= kï" wod< ;=vq^j& olajkak'  
 
To modify the circuit to detect door openings only at night, a Light Dependent Resistor (LDR) can be 

added to the setup. The LDR will detect the surrounding light levels, and the microcontroller can use its 

analog input pin (e.g., A0) to monitor the voltage from the LDR. 
rd;%sfha§ muKla fodr újD; ùï y÷kd .ekSu i|yd mßm:h fjkia lsÍu i|yd" wdf,dalh r|d 
mj;sk m%;sfrdaOlhla LDR ieliqug tla l< yelsh' LDR úiska wjg wdf,dal uÜgï yÿkd.kq we;s 
w;r" iy LDR fj;ska fjda,aàh;dj ksÍlaIKh lsÍug laIqø md,lhg tys m%;siu wdodk mska (e.g., 

A0) Ndú;d l< yel' 
 

By strategically implementing additional logic within the code, the buzzer can be precisely activated solely 

when the ambient light level diminishes below a predetermined nighttime threshold. This refinement 

ensures the circuit's functionality is strictly confined to the designated nocturnal hours. 
fla;h ;=< Wml%uYS,Sj w;sf¾l ;d¾lsl l%shdjg kexùfuka" ixirK wdf,dal uÜgu l,ska ;SrKh l< 
rd;%S ld, iSudjg jvd wvq jQ úg muKla nirh ksYaÑ;j il%sh l< yel' fuu msßmyÿ lsÍu uÕska 
mßm:fha l%shdldÍ;ajh kï lrk ,o rd;%S fõ,djkag oeä f,i iSud ù we;s nj iy;sl lrhs' 

 

(b) SuperMobile is an online mobile phone shop where customers can purchase mobile phones through its e-

Commerce site. SuperMobile uses the third-party courier service DeliverToday as its delivery partner. The 

customers who purchase mobile phones from SuperMobile become members of the loyalty program. They 

can upload their reviews, feedback, and creative content related to their mobile phone usage to the online 

site and receive beneficial loyalty points in return. 

SuperMobile hkq ud¾..; cx.u ÿrl:k wf,úie,la jk w;r tys b-jdKScHh wvúh yryd 
mdßfnda.slhkag cx.u ÿrl:k ñ,hg .; yelsh' SuperMobile ;u ;=kajk md¾Yj fnodyeÍï 
yjq,alre f,i DeliverToday ¥; fiajh (delivery) Ndú;d lrhs' SuperMobile fj;ska cx.u ÿrl:k 
ñ,§ .kakd mdßfnda.slhska m%ido ^f,dah,á& jevigyfka idudðlhska njg m;a fõ' Tjqkag ;u cx.u 
ÿrl:k Ndú;hg wod< úpdr" miq úmrï iyd ks¾udKYS,S wka; ¾.; ud¾..; wvúhg Wvq.; lr" 
tA ioyd wdmiq" jdisiy.; m%ido ,l=Kq ,nd.; yel' 

 
(i) Write down the e-Business transaction types that are possible with SuperMobile.  

SuperMobile iu. isÿ l< yels b-jHdmdr .Kqfokq j¾. ,shd olajkak' 
 
• B2C (Business-to-Consumer):  

Customers purchase mobile phones directly from the SuperMobile online platform. 

mdßfNda.slhka SuperMobile ud¾..; fõÈldfjka iDcqju cx.u ÿrl:k ñ,§ .kS' 
 

• C2B (Consumer-to-Business):  

Customers contribute feedback, reviews, and creative content that the business can utilize. 
.kqfokqlrejka úiska jHdmdrhg Ndú;d l< yels m%;sfmdaIK" iudf,dapk iy ks¾udKd;aul 
wka;¾.;hka odhl fõ' 

 

• B2B (Business-to-Business):  

Partnerships with third-party delivery services like DeliverToday. 

DeliverToday jeks f;jk md¾Yaj fnodyeÍfï fiajd iuÕ yjq,aldß;ajh' 
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(ii) SuperMobile owners speculate that establishing their own delivery team for customer deliveries can be  

cost-effective and more profitable than using the DeliverToday service. Analyse this speculation by giving 

one reason each for and against this view. 

DeliverToday fiajdj Ndú; lrkjdg jvd" mdßfNda.sl fnodyeÍu ioyd" ;ukaf.au fnodyeÍï 
lKavdhula ia:dms; lsÍu msßjeh M,odhs iyd jvd;a ,dNodhs njg SuperMobile ysñlrefjda wkqudk 
lr;s' fuu oelaug mlaIj iyd úmlaIj tla fya;=jla ne.ska olajñka tu wkqudk úYaf,aIKh lrkak'  

 

(Note: Consider the financial aspects only.) 
^igyk( uQ,Huh me;slv i,lkak'& 

 
• One reason FOR establishing their own delivery team is that it can significantly reduce long-term 

delivery costs. By avoiding third-party delivery charges, SuperMobile can improve its profit margins 

and provide competitive pricing for customers. 
Tjqkaf.au fnodyeÍfï lKavdhula msysgqùug tla fya;=jla jkafka È.=ld,Sk fnodyeÍfï msßjeh 
ie,lsh hq;= f,i wvq l< yels ùuhs' f;jk md¾Yaj fnodyeÍfï .dia;= j<lajd .ekSfuka" 
SuperMobile yg tys ,dN wdka;slh jeäÈhqKq lr mdßfNda.slhska i|yd ;rÕldÍ ñ, .Kka ,nd 
Èh yel' 

 

• On the other hand, one reason AGAINST this idea is the high initial investment required to set up an 

in-house delivery team. Costs such as vehicle purchases, fuel, salaries, and maintenance can place a 

substantial financial burden on the business, especially in its early stages. 
wfkla w;g" fuu woyig tfrysj tla fya;=jla jkafka .Dyia: fnodyeÍfï lKavdhula msysgqùug 
wjYH by< wdrïNl wdfhdackhhs' jdyk ñ,§ .ekSï" bkaOk" jegqma iy kv;a;=j jeks úhoï 
jHdmdrhg" úfYaIfhkau tys uq,a wjêfha§ ie,lsh hq;= uQ,H nrla megúh yel' 

 

Balancing these factors is crucial to determine the most profitable and sustainable delivery strategy. 
jvd;au ,dNodhS iy ;sridr fnodyeÍfï Wmdh ud¾.h ;SrKh lsÍu i|yd fuu idOl ;=,kh lsÍu 
b;d jeo.;a fõ' 
 

(iii) Mobile phones are not perishable and thus don’t indicate expiry dates. However, they often have a finite  

shelf life beyond which the customers are reluctant to purchase them. Give a reason for this observation.  
cx.u ÿrl:k úkdY fkdjk ksid tAjdfha l,a bl=;a jk Èk olajkafka ke;' tkuqÿ" tAjdg fndfyda úg 
iSñ; rdlal ðú; ld,hla (shelf life) we;s ksid tAjdhska miq tAjd ñ,g .ekSug mdßfnda.slhska wleue;s 
fõ' fuu ksÍlaIKhg tla fya;=jla olajkak' 
 
Mobile phones, while not perishable, possess a limited shelf life due to the relentless march of 

technological advancement. The frequent introduction of newer models, boasting superior features and 

performance, inevitably diminishes the appeal of older devices. Consequently, even fully functional older 

models may struggle to find buyers, as consumers increasingly gravitate towards the latest technological 

offerings. 
;dlaIKSl ÈhqKqfõ fkdkj;sk .uk fya;=fjka cx.u ÿrl:k" Èrdm;a fkdjk kuq;a" iSñ; wdhq ld,hla 
we;' kj udÈ,s ks;r y÷kajd §u" Wiia úfYaIdx. iy ld¾h idOkh .ek mqridrï fodvñka" merKS 
Wmdx.j, wdl¾IKh wksjd¾hfhkau wvq lrhs' tys m%;sM,hla f,i" mdßfNda.slhska jeä jeäfhka 
kj;u ;dlaIKSl msßkeóï fj; wdl¾IKh jk neúka" iïmQ¾K l%shdldÍ merKS udÈ,s mjd 
.ekqïlrejka fidhd .ekSug wr., l< yelsh' 
 

(iv) Suggest a suitable business strategy that SuperMobile can use both to reduce the environmental damage  

due to e-waste and also to increase its sales. 
b-wmøjH ksid isÿjk mßir úkdYh wvq lsÍug iyd ;u úl=Kqï by< oóug hk folu ioyd 
SuperMobile wdh;khg Nú; lsÍug iqÿiq jHdmdr Wmdhla fhdackd lrkak' 
 
A suitable business strategy for SuperMobile to address environmental concerns and increase sales is to 

implement a trade-in and recycling program. Under this program, customers can trade in their old phones 

for discounts on new purchases, encouraging upgrades and offering cost savings. 
iqm¾ fudnhs,a i|yd mdßißl .eg¿ úi£ug iy úl=Kqï jeä lsÍug iqÿiq jHdmdßl Wmdh ud¾.hla 
jkafka fj<|dï iy m%;spl%SlrK jevigykla l%shd;aul lsÍuhs' fuu jevigyk hgf;a" kj ñ,§ 
.ekSï i|yd jÜgï" jeäÈhqKq lsÍï Èßu;a lsÍu iy msßjeh b;sßlsÍï ,nd §u i|yd mdßfNda.slhskag 
Tjqkaf.a merKS ÿrl:k fj<|dï l< yelsh' 
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The old phones can be refurbished for resale or recycled for spare parts, which helps reduce e-waste and 

environmental damage. This approach demonstrates SuperMobile's commitment to sustainability while 

attracting customers with added value, ultimately boosting sales and minimizing its environmental 

footprint. 
merKS ÿrl:k kej; úlsKSug fyda wu;r fldgia i|yd m%;spl%SlrKh lsÍug yelsh" th úoHq;a 
wmøjH iy mdßißl ydksh wju lsÍug WmldÍ fõ' fuu m%fõYh wu;r jákdlula we;s 
mdßfNda.slhska wdl¾IKh lr .ksñka" wjidkfha úl=Kqï by< kxjk w;r tys mdßißl mshigyk 
wju lrñka ;sridr;ajh i|yd SuperMobile ys lemùu fmkakqï lrhs. 

 
(c) Consider a multi-agent system where agents (mobile robots) are designed to collaborate in a warehouse 

package moving task. 
nvq .nvdjl meflaÊ f.k hk ld¾h ioyd iyfhda.fhka lghq;= lsÍug ks¾udKh lr we;s tAcka;jreka 
^cx.u frdfndajre& iys; nyq-tAcka; moaO;shla i,lkak' 

 

Each package is to be moved from its storage point (A) to its assigned delivery point (B) across the 

warehouse floor area. Each agent is tasked with moving the assigned goods from point A to point B in an 

optimum manner. Each agent has its own utility function that helps the agent to make optimum decisions 

based on the given set of parameters. 

tla tla meflach tys .nvd ia:dkfha (A) isg thg kshu l< fnodyeÍï ia:dkh (B) olajd" .nvd 
ìï m%foaYh yryd f.k hdug wjYH h' ;ukag kshu l< NdKav A ia:dkfha isg B ia:dkhg jvd;a 
m%Yia; wdldrhg f.k hEu tla tla tAcka;jrhdg mejÍ we;s ld¾hhhs' § we;s mrdñ;Skag wod< 
m%Yia;u ;SrK .ekSug tla tla tAcka;jrhdg ;ukaf.au Wmfhda.S;d Y%s;hla (utility function) we;' 

 
(i) Highlighting the key characteristics, write down how the concept of ‘agents’ in this multi-agent system  

differs from a standard software program. (01 mark) 

fuu nyq-tAcka; moaO;sfha ‘tAcka;’ ixl,amh" iïu; uDÿldx. l%uf,aLhlska fjkia jk whqre uQ,sl 
.;s ,laIK Woa§mkh lrñka ,shd olajkak' 
 

In a multi-agent system, agents can work independently, make decisions, and collaborate to achieve goals. 

Unlike standard software programs, they can adapt to their environment and interact with each other 

dynamically. 
nyq-tAcka; moaO;shla ;=<" tAcka;jrhkag iajdëkj lghq;= lsÍug" ;SrK .ekSug iy b,lal imqrd 
.ekSu i|yd iyfhda.fhka lghq;= l< yelsh' iïu; uDÿldx. jevigyka fuka fkdj" Tjqkaf.a 
mßirhg wkqj¾;kh ùug iy .;slj tlsfkld iuÕ wka;¾ l%shd l< yelsh' 

 
(ii) Write down one positive (reward) and one negative (punishment) factor that could be considered in the  

utility function definitions of the agents (robots).(02 marks) 

tAcka;jrekaf.a ^frdfndajrekaf.a& Wmfhda.S;d Y%s;j, w¾:oelaùïj,§ (definitions) ie,ls,a,g .; yels 
tla Okd;aul ^;E.s ,efnk& iyd tla iDKd;aul ^ovqjï ,efnk& lreK ne.ska ,shkak' 
 
A positive factor (reward) in the utility function could be minimizing the time taken to move a package 

from point A to point B. Faster completion of tasks would reward the agent with a higher utility score, 

encouraging efficiency. 

Wmfhda.s;d Y%s;fha Okd;aul idOlhla ^;E.s ,efnk& meflachla A ia:dkfha isg B ia:dkhg f.khdug 
.;jk ld,h wju lsÍu úh yelsh' ld¾hlaIu;djh Èßu;a lrñka ld¾hhka fõ.fhka ksu lsÍfuka 
tAcka;jrhdg by< Wmfhda.s;d ,l=Kq ,nd fokq we;' 
 

A negative factor (punishment) could be the excessive use of energy or collisions with obstacles. If an 

agent consumes too much energy or fails to navigate safely, the utility score would decrease, discouraging 

inefficient or unsafe behavior. 
iDKd;aul idOlhla ^ovqjï& Yla;sh wêl f,i Ndú;d lsÍu fyda ndOl iuÕ .eàu úh yelsh' 
tAcka;jrfhl= wêl Yla;shla mßfNdackh lrkafka kï fyda wdrlaIs;j ießieÍug wfmdfydi;a 
jqjfyd;a" Wmfhda.s;d ,l=Kq wvq jkq we;" wld¾hlaIu fyda wkdrlaIs; yeisÍï wffO¾hu;a lrhs' 
 

By balancing these rewards and punishments, agents can make optimized decisions to perform their tasks 

effectively and safely. 
fuu ;Hd. ,eîu iy ovqjï ,eîu iu;=,s; lsÍfuka" tAcka;jrhkag ;u ld¾hhka M,odhSj iy 
wdrlaIs;j bgq lsÍug m%Yia; ;SrK .; yelsh' 
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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' 
 

def calculate(n): 
    result = 0 
    for i in range(1,n+1): 
        for j in range(i): 
            result += i*j 
    return result 
 
print(calculate(4)) 
 

Figure / rEmh 8.1 
 

 

Answer / ms<s;=r: 35 

 

Explanation / meyeÈ,s lsÍu: 

The Python code calculates the result of nested loops where for each i (from 1 to n), a loop iterates j 

times (from 0 to i-1) and the value i * j is added to result. 

mhs;ka fla;h u.ska tla tla i ^ 1 isg n olajd& i|yd j w.hka ^0 isg i - 1 olajd& mqkrdj¾;kh 
jk w;r i * j  w.h m%;sM,h (result) i|yd tl;= lrk w;r tu.ska m%;sM,h (result) .Kkh lrhs' 
 

• i = 1 → j loop runs from 0 to 0 (only 1 iteration) / Æmh 0 isg 0 olajd Odjkh fõ ^1 
mqkrdj¾;khla muKs& : 

result += 1 * 0 = 0 → result = 0 

 

• i = 2 → j loop runs from 0 to 1 (2 iterations) / Æmh 0 isg 1 olajd Odjkh fõ ^mqkrdj¾;k 2la 
muKs&: 
result += 2 * 0 = 0 → result = 0 

result += 2 * 1 = 2 → result = 2 

 

• i = 3 → j loop runs from 0 to 2 (3 iterations) / Æmh 0 isg 2 olajd Odjkh fõ ^mqkrdj¾;k 3la 
muKs&: 
result += 3 * 0 = 0 → result = 2 

result += 3 * 1 = 3 → result = 5 

result += 3 * 2 = 6 → result = 11 

 

• i = 4 → j loop runs from 0 to 3 (4 iterations) / Æmh 0 isg 3 olajd Odjkh fõ ^mqkrdj¾;kh 4la 
muKs&: 
result += 4 * 0 = 0 → result = 11 

result += 4 * 1 = 4 → result = 15 

result += 4 * 2 = 8 → result = 23 

result += 4 * 3 = 12 → result = 35 

 

 

 

 

 

 

 

 

 

 

 

 

-92- RAVINDU BANDARANAYAKE 
 

#ictfromabc 



 

 

 
(b) Figure 8.2 contains a labeled Python code to print the binary equivalent of an input decimal whole number. 

Write down the suitable replacements for the labels P-U to complete the code. 

rEmh 8.2  ys oelafjk f,an, iys; mhs;ka fla;h wdodkh l< oYuh mQ¾K ixLHdjlg ;=,H oaùuh 
ixLHdj uqøKh lrhs fla;h iïmQ¾K lsÍu i|yd P-U f,an,j,g iqÿiq wdfoaYl ,shd olajkak 

 

reversed_binary = "" 
 

n = float(input("Enter a whole number:")) 
if n % 1 != P: 
    exit("Please enter a whole number.") 
n = Q(n) #convert n to an integer 
if (n == P): 
    print(n) 
 

while n >= 1: 
    reversed_binary = reversed_binary + R (S) 
    n = T 
binary = U[::-1] 
print(binary) 
 

Figure / rEmh 8.2 
 

 
Answers / ms<s;=re: 
 

P: 0 Q: int R: str  

S: n % 2 T: n // 2 U: reversed_binary 

 

Explanation / meyeÈ,s lsÍu: 

 

P: 0  → To check if the remainder is not 0 (not a whole number)  
b;sßh 0 fkdfõoehs mÍlaId lsÍug ^iïmQ¾K ixLHdjla fkdfõ&. 

Q: int  → Convert the floating-point number to an integer  
bmsf,k ,laIH wxlh mQ¾K ixLHdjlg mßj¾;kh lsÍu' 

R: str 

 

→ Convert the binary digit (remainder) to a string for concatenation / 
oaúuh b,lalï ^fYaIh& ixhqla; lsÍu i|yd string tllg 
mßj¾;kh lsÍu. 

S: n % 2 → Compute the remainder when n is divided by 2  

2 ka fn¥ úg b;sßh .Kkh lsÍu. 

T: n // 2  
 

→ Perform integer division to update n  
hdj;ald,Sk lsÍug mQ¾K ixLHd fn§u isÿ lsÍu. 

U: reversed_binary  
 

→ Use the reversed binary string  

reversed binary Ndú;d lsÍu. 

 

Final code / wjidk fla;h: 
 

reversed_binary = "" 
n = float(input("Enter a whole number:")) 
if n % 1 != 0: 
    exit("Please enter a whole number.") 
n = int(n) 
if ( n == 0 ): 
    print(n) 
 
while n >= 1: 
    reversed_binary = reversed_binary + str( n % 2 ) 
    n = n // 2 
binary = reversed_binary[::-1] 
print(binary) 
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Initialization / wdrïN lsÍu  
 

reversed_binary = "" 
A string variable reversed_binary is initialized to store the binary digits of the number in reversed order. 

oaúuh ixLHdfõ m%;sf,dau wkqms<sfjf,ys b,lalï .nvd lsÍu i|yd string úp,H reversed_binary 
wdrïN lr we;' 
 

Input and Validation / wdodkh iy j,x.=lrKh 
 

n = float(input("Enter a whole number:")) 
if n % 1 != 0: 
    exit("Please enter a whole number.") 
 

• The program prompts the user to input a number. 
jevigyk uÕska wxlhla we;=<;a lsÍug mßYS,lhd fmd<Ujhs' 
 

• n is initially taken as a floating-point number to validate that it is a whole number. 

uq,§ n iïmQ¾K ixLHdjla nj ;yjqre lsÍu i|yd bms¨ï ,laIH ixLHdjla f,i .kq ,efí' 
 

• If the remainder of n % 1 is not zero (meaning n has a fractional part), the program exits with the 

message "Please enter a whole number." 

n ] 1 ys b;sßh Y=kH fkdfõ kï ^tkï n g Nd.sl fldgila we;&" jevigyk"Please enter a 

whole number." hk m‚úvh iuÕ msgfõ' 
 

Conversion to Integer / ksÅ, njg mßj¾;kh 
 

n = int(n) 
if (n == 0): 
    print(n) 
 

• The input n is converted into an integer. 

n wdodkh mQ¾K ixLHdjla njg mßj¾;kh fõ' 
 

• If the number entered is 0, the program immediately outputs 0 because the binary representation of 0 

is simply 0. 

we;=,;a lrk ,o ixLHdj 0 kï" 0 ys oaúuh ksrEmKh ir,j 0 jk neúka jevigyk jydu 
0 m%;sodkh lrhs'  

 

Binary Conversion Logic / oaúuh mßj¾;k ;¾lkh 
 

while n >= 1: 
    reversed_binary = reversed_binary + str(n % 2) 
    n = n // 2 
 

• This loop repeatedly divides the number n by 2 (integer division) and appends the remainder (n % 2) 

to the reversed_binary string. 

fuu Æmh kej; kej;;a n ixLHdj 2 ka ^mQ¾K ixLHd fn§u& fnok w;r b;sßh ^ n % 2& 
reversed_binary string tllg tl;= lrhs' 
 

• As the number is divided, the remainders represent the binary digits of the number but are generated 

in reverse order. 
ixLHdj fn§ we;s úg" b;sßh ixLHdfõ oaúuh b,lalï ksfhdackh lrk kuq;a m%;sf,dau 
wkqms<sfj,ska ckkh fõ' 

 

Reversing the Binary String / oaúuh String tl wdmiq yerùu 
 

binary = reversed_binary[::-1] 
 

• The [::-1] slicing operation reverses the reversed_binary string to get the correct binary representation. 

[::-1]  slicing l%shdj ksjerÈ oaúuh ksrEmKh ,nd .ekSu i|yd reversed_binary string tl wdmiq 
yrjhs' 
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Output / m%;sodkh 
 

print(binary) 
 

• The binary representation of the number is printed. 
wxlfha oaúuh ksrEmKh uqøKh lrhs' 

 

Example Execution / WodyrK l%shd;aul lsÍu 
1. Input / wdodkh 

Enter a whole number: 10 
 

2. Steps / mshjr: 

• 10 % 2 = 0, append 0 → reversed_binary = "0" 

• 10 // 2 = 5 

• 5 % 2 = 1, append 1 → reversed_binary = "01" 

• 5 // 2 = 2 

• 2 % 2 = 0, append 0 → reversed_binary = "010" 

• 2 // 2 = 1 

• 1 % 2 = 1, append 1 → reversed_binary = "0101" 

• 1 // 2 = 0 (loop terminates / Æmh wjika fõ ). 
 

3. Reversed Binary / m%;sf,dau oaúuh: 

• reversed_binary[::-1] gives "1010". 
 

4. Output / m%;sodkh 
1010 
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(c) There is a limit imposed on the maximum weight of an airline passenger's bag. Thus when a person is 

flying, s/he should select the items which are most important for him/her for the trip. 
.=jkahd;%d u.sfhl=f.a nE.hl Wmßu nrg iSudjla mkjd we; tuksid mqoa.,fhl= mshdir lrk úg" 
Tyq$weh ;u .ukg jvd;au jeo.;a jk whs;u f;dard.; hq;= h' 

 
From three items, a labeled Python code written to help a person decide on the 'highest value' items that 

s/he should choose for a bag, is shown in Figure 8.3. The total weight of the bag should be within the 

airline's capacity limit for a bag which is 50 Kg. The weights, values and the names of the three items are 

in the relevant arrays. The output of the code is given in Figure 8.4. 

mqoa.,hl=g" whs;u ;=kla w;=frka nE.hlg f;dard.; hq;= jákdlu (value) ‘jeäu whs;u’ ;SrKh 
lsÍug Woõ fok f,an, iys; mhs;ka fla;hla rEmh 8.3 ys  oelafõ' nE.fha uq¿ nr" .=jka fiajh 
nE.hlg mkjd we;s Odß;d (capacity) iSudj jk 50 kg ;=< úh hq;= h' whs;u ;=fkys nr (weights), 
jákdlï (values) iy kï (names) wod< wdrjka ;=< we;' fla;fha m%;sodkh rEmh 8.4 ys oelafõ' 
 
def item_selector(remainder, weights, values, names): 

A=len(B) 
merged = [(values[i], weights[i], names[i], i) for i in range(n)] 
print("Merged:", merged) 

merged.sort(reverse=True, key=lambda x: x[0]) 
print("Sorted records:", merged) 
 

res ='' 
for value, weight, name, index in merged: 

if remainder >= weight: 
C = D + name +'' 
E = F - G 

return res 
 

# Input: 
bag_capacity = 50 
weights = [49, 10, 35] 
values = [60, 100, 120] 
names = ["Laptop", "Book", "Clothes"] 
 
selected = H(bag_capacity, weights, values, names) 

print("Selected items:", I) 
 

Figure / rEmh 8.3 
 
Merged: [(60, 49, 'Laptop', e), (1e0, 1e, 'Book', 1), (120, 35, 'Clothes', 2)] 
Sorted records: [(120, 35, 'Clothes', 2), (100, 10, 'Book', 1), (60, 49, 

'Laptop', e)] 
Selected items: Clothes Book 
 

Figure / rEmh 8.4 
 

(i) Write down the suitable replacements for the nine labels (A-I) in the Python code given in Figure 8.3. 

rEmh ys oelafjk mhs;ka fla;fha f,an, kjh (A-I) i|yd iqÿiq wdfoaYl ,shd olajkak 
 
Notes / igyka: 

 
• The Python sort() method could be used to sort a list. 

,ehsia;=jla wkqms<sfj<g ieliSug (sorting) mhs;ka sort() úêh (method) Ndú; l< yelsh  
 

Syntax : list.sort(reverse=True|False, key=myFunc) 

tys ldrl Í;sh : list.sort(reverse=True|False, key=myFunc) 
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• When 'reverse=True', the list is sorted into descending order. 

'reverse=True' úg ,ehsia;=j wjfrdayK l%uhg ielfia 
 

• How the sorting is to be done could be indicated through the 'key'. 

wkqms<sfj<g ilia l< hq;af;a flfiao hkak key yryd oekaúh yelsh  
 

e.g., 'key=lambda x: x[0]' in the above code indicates that the sorting is to be done based on the 

numbers in the 'values' array. 

Wod. by; fla;fha 'key=lambda x: x[0]' oekqï fokafka 'values' wrdfõ w.hka u; wkqms<sfj<g 
ieliSu isÿ l<  hq;= njhs 

 
Answers / ms<s;=re:  
 

A : n F : remainder 
B : weights G : weight 
C : res H : item_selector 
D : res I : selected 
E : remainder   

 

Explanation / meyeÈ,s lsÍu : 
 

A: n → 
The number of items 

whs;u .Kk. 

B: weights → 
Used to get the length of the list 
,ehsia;=fõ È. ,nd .ekSug Ndú;d lrhs 

C: res → 
Update the result string with the selected item's name 
f;dard.;a whs;ufha ku iuÕ m%;sM, ;ka;=j hdj;ald,Sk lsÍug 

D: res → 
Append the name of the item to the result 
m%;sM,hg whs;ufha ku tla lsÍug 

E: remainder → 
Update the remaining capacity of the bag 
nE.fha b;sß Odß;dj hdj;ald,Sk lsÍug 

F: remainder → 
The current capacity before subtracting the weight 
nr wvq lsÍug fmr j;auka Odß;dj 

G: weight → 
Subtract the weight of the selected item 
f;dard.;a whs;ufha nr wvq lsÍu 

H: 
item_selector 

→ 
all the function to execute the logic 
;¾lh l%shd;aul lsÍug Y%s;h weu;Su 

I: selected → 
Print the final selected items 
wjidk f;dard.;a whs;u uqøKh lsÍu 
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Corrected code / ksjerÈ fla;h 
 

def item_selector(remainder, weights, values, names): 
    n = len(weights) 
    merged = [(values[i], weights[i], names[i], i) for i in range(n)] 
    print("Merged:", merged) 
    merged.sort(reverse=True, key=lambda x: x[0]) 
    print("Sorted records:", merged) 
 
    res = '' 
    for value, weight, name, index in merged: 
        if remainder >= weight: 
            res = res + name + ' ' 
            remainder = remainder - weight 
    return res 
 
# Input: 
bag_capacity = 50 
weights = [49, 10, 35] 
values = [60, 100, 120] 
names = ["Laptop", "Book", "Clothes"] 
 
selected = item_selector(bag_capacity, weights, values, names) 
print("Selected items:", selected) 

 

1. Function Definition / Y%s;h w¾: oelaùu 
 

def item_selector(remainder, weights, values, names): 
 

• remainder: 

Represents the remaining capacity (e.g., bag capacity). 
b;sß Odß;dj ^Wod'" nE.a Odß;dj& ksfhdackh lrhs' 
 

• weights: 

A list of weights (sizes) for each item. 
tla tla whs;uh i|yd nr ^m%udK& ,ehsia;=jla' 
 

• values:  

A list of values associated with each item. 
tla tla whs;uhg iïnkaO w.hka ,ehsia;=jla' 
 

• names:  

A list of item names corresponding to the weights and values. 
nr iy w.hkag wkqrEm whs;u kdu ,ehsia;=jla' 

 

2. Merging the Data / o;a; tAldnoaO lsÍu 

n = len(weights) 
merged = [(values[i], weights[i], names[i], i) for i in range(n)] 
print("Merged:", merged) 

 
• The merged list combines values, weights, names, and indices of the items. 

tAldnoaO ,ehsia;=j whs;uj, w.hka" nr" kï iy o¾Yl tAldnoaO lrhs' 
 

• Each tuple (values[i], weights[i], names[i], i) represents one item  

iEu tuple tllau (values[i], weights[i], names[i], i) tla whs;uhla ksfhdackh lrhs: 
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▪ values[i]  →  value of the item / whs;ufha w.h 

▪ weights[i]  →  weight of the item / NdKavfha nr 

▪ names[i]  →  name of the item / whs;ufha ku 

▪ i   →  original index (to maintain item identity, if needed)  

      uq,a o¾Ylh ^wjYH kï" whs;u wkkH;djh mj;ajd .ekSug&. 
 

Example / WodyrKh: 
 

• values = [60, 100, 120] 

• weights = [49, 10, 35] 

• names = ["Laptop", "Book", "Clothes"] 

 

The merged list becomes / tAldnoaO ,ehsia;=j njg m;a jkafka: 
Merged: [(60, 49, 'Laptop', 0), (100, 10, 'Book', 1), (120, 35, 'Clothes', 
2)] 
 

3. Sorting the Items / whs;u j¾. lsÍu 

merged.sort(reverse=True, key=lambda x: x[0]) 
print("Sorted records:", merged) 
 

• The merged list is sorted in descending order of values using key=lambda x: x[0], where x[0] 

represents the value of each item. 

tAldnoaO l< ,ehsia;=j key=lambda x: x[0] Ndú;d lrñka w.hka wjfrdayK wkqms<sfj,g j¾. 
lr we;" tys§ x[0] tla tla whs;ufha w.h ksfhdackh lrhs' 
 

• Sorting ensures that the items with higher values are considered first. 
j¾. lsÍu uÕska by< w.hka iys; whs;u m<uqj i,lkq ,efí' 
 

Sorted Output: After sorting the example data: 
j¾. l< m%;sodkh( WodyrK o;a; j¾. lsÍfuka miq( 
 
Sorted records: [(120, 35, 'Clothes', 2), (100, 10, 'Book', 1), (60, 49, 
'Laptop', 0)] 
 

4. Selecting Items Based on Capacity / Odß;dj u; whs;u f;dard .ekSu 

res = '' 
for value, weight, name, index in merged: 
    if remainder >= weight: 
        res = res + name + ' ' 
        remainder = remainder – weight 
 
The for loop iterates through the sorted merged list. 

for Æmh wkqms<sfj,g tAldnoaO l< ,ehsia;=j yryd mqkrdj¾;kh fõ' 
 

For each item / tla tla whs;uh i|yd : 

• If its weight can fit within the remaining capacity (remainder >= weight), it is selected. 

tys nr b;sß Odß;dj ^ remainder >= weight & ;=<g .e,fma kï" th f;dard .kq ,efí' 
 

• The item's name is appended to the result string res. 

whs;ufha ku m%;sM, string tl res fj; wuqKd we; 
 

• The remainder is reduced by the weight of the selected item. 
f;dard.;a NdKavfha nr wkqj b;sßh wvq fõ' 

 

5. Return Result / m%;sM,h 
return res 
 

• The function returns a string containing the names of the selected items separated by spaces. 

Y%s;h uÕska ysia;ekaj,ska fjka lrk ,o f;dard.;a whs;uj, kï wvx.= string tlla wdmiq 
,nd foa' 
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Example Execution / WodyrK l%shd;aul lsÍu 
 

1. Input / wdodkh: 

bag_capacity = 50 
weights = [49, 10, 35] 
values = [60, 100, 120] 
names = ["Laptop", "Book", "Clothes"] 
 
selected = item_selector(bag_capacity, weights, values, names) 
print("Selected items:", selected) 

 

2. Steps / mshjr: 

Merging / tAldnoaO lsÍu 
 

Merged: [(60, 49, 'Laptop', 0), (100, 10, 'Book', 1), (120, 35, 
'Clothes', 2)] 

 
3. Sorting by Value / w.h wkqj j¾. lsÍu: 

Sorted records: [(120, 35, 'Clothes', 2), (100, 10, 'Book', 1), (60, 
49, 'Laptop', 0)] 

 

4. Selecting Items / whs;u f;dard .ekSu: 

 

Start with remainder = 50 / remainder = 50 iuÕ wdrïN lrhs' 
Clothes (weight = 35) Fits in the bag/ nE.hg .e,fma remainder = 50 - 35 = 15. 

Book (weight = 10) Fits in the bag / nE.hg .e,fma remainder = 15 - 10 = 5. 

Laptop (weight = 49) Does not fit / fkd.e,fma skip. 

 

5. Output / m%;sodkh: 
Selected items: Clothes Book 

 
(ii) Describe the changes that should be done to the code to increase the number of items from three to five. 

whs;u .Kk ;=fka isg my olajd by< oeóug l%uf,aLhg isÿ l< hq;= fjkialï úia;r lrkak 
 
Answer / ms<s;=r : 
 

Update the input arrays to include weights, values, and names of additional items needed 

wjYH wu;r whs;uj, nr" w.hka iy kï ( weights, values, and names ) we;=<;a lsÍug wdodk 
wrd hdj;ald,Sk lrkak 
 

Explanation / meyeÈ,s lsÍu : 
 

No further changes to the function are required since the code already generalizes to handle any number 

of items based on the length of the arrays. The logic dynamically loops through all provided items. 
wrdfõ È. u; mokïj ´kEu whs;u .Kkla yeisrùug fla;h oekgu;a idudkHlrKh lr we;s 
neúka Y%s;hg ;j;a fjkia lsÍï wjYH fkdfõ' ,nd § we;s ish¨u whs;u yryd ;¾lkh .;slj 
Æma fõ' 
 
weights = [49, 10, 35, 20, 25] 
values = [60, 100, 120, 80, 90] 
names = ["Laptop", "Book", "Clothes", "Shoes", "Camera"] 
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9.(a) Consider the following description relevant to a database that is to be developed for a fuel station to  

manage the details of customer transactions: 
bkaOk msrjqïy,l mdßfNda.sl .kqfokq ms<sn| f;dr;=re l<ukd lrKh i|yd ixj¾Ok lsÍug 
n,dfmdfrd;a;= jk o;a; iuqodhlg wod< my; úia;rh i,lkak' 

 

• Each customer [Customer] has a unique identifier [Cid], a name [Cname] (consisting of a first name 

[Cfname] and a surname [Csname]) and a phone number [Cphone]. Each customer may have multiple 

phone numbers. Each customer owns [owns] one or more vehicles. 

ieu mdßfNda.slhl=gu [Customer] wkkH y÷kajkhla [Cid]" kuq;a [Cname] ^uq,a ku [Cfname] iy 
jdi.fuka [Csname] iEÿk& iy ÿrl:k wxlhla [Cphone] we;' tla mdßfNda.slhl=g ÿrl:k wxl 
lsysmhla ;sìh yel' tla mdßfNda.slhl=g jdyk tlla fyda jeä .Kkla fyda whs;s [owns] úh yel' 

 

• Each vehicle [Vehicle] has a unique vehicle number [Vno] and a model [Vmodel]. Each vehicle is owned 

by only one customer. 

iEu jdykhlgu [Vehicle] wkkH jdyk wxlhla [Vno] iy udÈ,shla [Vmodel] we;' tla jdykhla 
whs;s tla mdßfNda.slhl=g muKs' 

 

• The fuel station sells several petrol types [Petrol]. Each petrol type has a unique identifier [Pid] and a price 

per liter [Pprice]. 

bkaOk msrjqïy," meÜfrda,a j¾. [Petrol] lsysmhla úl=Khs' ieu meÜfrda,a j¾.hlgu wkkH 
y÷kajkhla [Pid] iy ,Sgrhlg ñ,la [Pprice] we;' 

 

• Different petrol types can be purchased for a vehicle [purchases], and each petrol type may be purchased 

for multiple vehicles. 

jdykhla i|yd úúO meÜfrda,a j¾. ñ,g .; [purchases] yels h' tla tla meÜfrda,a j¾.h jdyk 
.Kkdjlg ñ,g .; yel' 

 

• Each petrol purchase is recorded with a vehicle number [Vno], a petrol type identifier [Pid], the quantity 

of petrol sold [Sqty] and the date of sale [Sdate]. 

iEu meÜfrda,a ñ,g .ekSula i|ydu" jdyk wxlh [Vno]' meÜfrda,a j¾. y÷kajkh [Pid]" úlsKQ 
meÜfrda,a m%udKh [Sqty] iy úlsKQ Èkh [Sdate] igyka flf¾' 

 

• Each employee [Employee] has a unique number [Eno], a name [Ename], a position [Eposition] and a 

type [Etype] (which could be either full-time or part-time). An employee may sell [sells] multiple petrol 

types. Each petrol type can be sold by many employees. 

ieu fiajlhl=gu [Employee] wkkH wxlhla [Eno]" kula [Ename]" ;k;=rla [Eposition] iy j¾.hla 
[Etype] ^mq¾K ld,Sk fyda w¾O ld,Sk fyda jk& we;' tla fiajlhl=g meÜfrda,a j¾. .Kkdjla wf,ú 
l< [sells] yel' tla tla meÜfrda,a j¾.h wf,ú lsÍu fndfyda fiajlhkag l< yel' 

 

(i) Draw an ER Diagram for this application showing the entities, attributes and relationships. 

fuu fhÿu ioyd N=;d¾: (entities)" Wm,laIK (attributes) iy iïnkaO;d (relationships) oelafjk 
ER igykla wÈkak' h;=re Wm,laIK (key attributes) háka bß w¢kak' 
 

Underline the key attributes. Note: Use only the terms given within square brackets in the above 

description for the entities, attributes and relationships. Use upper case letters for entities and relationships. 
igyk( N=;d¾:" Wm,laIK iy iïnkaO;d i|yd by; úia;rfha fldgq jryka ;=< § we;s mo muKla 
Ndú; lrkak' N=;d¾: iy iïnkaO;d i|yd bx.%Sis lemsg,a wl=re fhdokak' 
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(ii) Write the relational schema for the ER diagram. 

ER igyk i|yd iïnkaO;d mßmdál igyk (relational schema) ,shd olajkak' 
 

Note: List only the tables with their attribute names. Underline the primary keys. Draw an arrow from 

each foreign key to the table it references with the arrow head pointing to the primary key of the referenced 

table. 

igyk( j.=" tAjdfha Wm,laIK kï iuÕ muKla ,ehsia;=.; lrkak' m%d:ñl h;=re (primary keys) 
háka bá w¢kak' tla tla wd.ka;=l h;=r (foreign key) th fhduq lrk j.=jg B;,hlska iïnkaO 
lrkak' B;,fha ysi u.ska fhduq lrk j.=fõ m%d:ñl h;=r fmkaúh hq;= h' 
 
A Relational Schema is the formal description of a database structure that represents entities, attributes, 

and relationships. It is derived from the ER (Entity-Relationship) diagram and shows how entities are 

organized into tables with attributes, primary keys, and foreign keys. 
iïnkaO;d mámdál igyk hkq N=;d¾:" Wm,laIK iy iïnkaO;d ksfhdackh lrk o;a; iuqod 
jHqyhl úêu;a úia;rhhs' th jHq;amkak ù we;af;a ER ^N=;d¾:-iïnkaO;d& rEm igyfkka jk w;r" 
N=;d¾:" Wm,laIK" m%d:ñl h;=re iy wd.ka;=l h;=re iys; j.=j,g ixúOdkh lr we;s wdldrh 
fmkajhs' 
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(b) Consider the following Result table containing the details about students, their subjects, the teachers of 

those subjects, the exam dates and the marks. 

isiqka" Tjqkaf.a úIhhka" tu úIhj, .=rejreka" úNd. Èkhka iy ,l=Kq oelafjk my; Result j.=j 
i,lkak' 
 

Student_ 

ID 

Student_ 

Name 

Subject_ 

ID 

Subject_ 

Name 

Teacher_ 

ID 

Teacher_ 

Name 
Exam_Date Mark 

101 Arun SU101 ICT 2001 Smith 2024-09-20 85 

102 Kamal SU102 Physics 2002 Johnson 2024-09-21 78 

103 Fernando SU101 ICT 2001 Smith 2024-09-20 90 

104 Haran SU103 Maths 2003 Williams 2024-09-19 88 

105 Bob SU101 ICT 2001 Smith 2024-09-20 65 

101 Arun SU102 Physics 2002 Johnson 2024-09-21 68 

103 Fernando SU103 Maths 2003 Williams 2024-09-19 76 
 

(i) In which normal form does the Result table exist? Justify your answer. 

Result j.=j l=uk m%u; wjia:dfjys mj;S o@ Tfí ms<s;=r idOdrKSlrKh lrkak' 
 
1st Normal Form / 1jk m%u; wjia:dj (1NF) 
 

The table satisfies 1NF because all columns contain atomic values. No repeating groups or multivalued 

attributes exist. 

ish¨u ;Sre mrudKql w.hka wvx.= jk ksid j.=j 1NF ;Dma;su;a lrhs' mqkrdj¾;k lKavdhï fyda 
nyq jákdlï iys; Wm,laIK fkdue;' 
 

The table does not satisfy 2NF because there are partial dependencies: 

wdxYsl mrdhla;;d we;s neúka j.=j 2NF ;Dma;su;a fkdfõ( 
 

• The Teacher_Name, Teacher_ID and Subject_Name dependent on Subject_ID and not on the full 

primary key, which seems to be (Student_ID, Subject_ID). 

Teacher_Name, Teacher_ID iy Subject_Name r|d mj;skafka Subject_ID u; ñi iïmQ¾K 
m%d:ñl h;=r f,i fmfkk (Student_ID, Subject_ID) u; fkdfõ' 

 

• In 2NF, all non-prime attributes must depend on the whole primary key, not just part of it. 

2NF ys" ish¨u m%d:ñl fkdjk Wm,laIK tys fldgila muKla fkdj" iïmQ¾K m%d:ñl h;=r 
u; r|d mej;sh hq;=h' 

 

Therefore, the table exists in 1NF but not in 2NF. 

tuksid" j.=j 1NF ys mj;sk kuq;a 2NF ys fkdue;' 
 

(ii) Describe how you would convert the Result table to its next normal form. 

Result j.=j tys B<Õ m%u; wjia:djg yrjk whqre úia;r lrkak' 
 

To convert the table to 2NF, we need to remove the partial dependencies by creating separate tables. 

j.=j 2NF njg mßj¾;kh lsÍu i|yd" wms fjku j.= iE§fuka wdxYsl mrdhla;;d bj;a l< hq;=h' 
 

Decompose the table into three smaller tables / j.=j l=vd j.= ;=klg fjka lsÍu( 
 

• Student_Subject Table (for relationships between students and subjects): 

Student_Subject j.=j (isiqka iy úIhhka w;r iïnkaO;d i|yd)( 
 

Student_ID Subject_ID Exam_Date Mark 

101 SU101 2024-09-20 85 

102 SU102 2024-09-21 78 

103 SU101 2024-09-20 90 

104 SU103 2024-09-19 88 

105 SU101 2024-09-20 65 

101 SU102 2024-09-21 68 

103 SU103 2024-09-19 76 
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• Subject Table (contains information about subjects and teachers): 

Subject j.=j (úIhhka iy tAjdfha .=rejreka ms<sn| f;dr;=re wvx.= fõ)( 
 

Subject_ID Subject_Name Teacher_ID 

SU101 ICT 2001 

SU102 Physics 2002 

SU103 Maths 2003 

 

• Teacher Table (contains teacher details) / Teacher j.=j (.=rejreka ms<sn| úia;r wvx.=)( 
 

Teacher_ID Teacher_Name 

2001 Smith 

2002 Johnson 

2003 Williams 

 

The new structure eliminates partial dependencies. Each table now satisfies 2NF because all non-prime 

attributes depend on the full primary key. 
kj jHqyh wdxYsl mrdhla;;d bj;a lrhs' ish¨u m%d:ñl fkdjk Wm,laIK iïmQ¾K m%d:ñl h;=r 
u; r|d mj;sk neúka" iEu j.=jlau oeka 2NF ;Dma;su;a lrhs' 
 

(c) Consider the following Product table.  
my; Product j.=j i,lkak' 
 
Product_No Product_Type Product_Name Retail_Price Wholesale_Price 

P1 Food Milk 850.00 800.00 

P2 Food Tea 825.00 815.00 

P3 Food Sugar 900.00 800.00 

P4 Stationery Book 700.00 650.00 

P5 Stationery Paper 725.00 700.00 
 
Here is the SQL code to create the given Product table and insert the provided data 

,nd § we;s Product j.=j iE§ug iy imhd we;s o;a; we;=<;a lsÍug SQL fla;h my; 
ioyka fõ' 
 

CREATE TABLE Product ( 

    Product_No VARCHAR(5) PRIMARY KEY, 

    Product_Type VARCHAR(50), 

    Product_Name VARCHAR(50), 

    Retail_Price DECIMAL(10, 2), 

    Wholesale_Price DECIMAL(10, 2) 

); 
 

INSERT INTO Product (Product_No, Product_Type, Product_Name, 

Retail_Price, Wholesale_Price) VALUES 

('P1', 'Food', 'Milk', 850.00, 800.00), 

('P2', 'Food', 'Tea', 825.00, 815.00), 

('P3', 'Food', 'Sugar', 900.00, 800.00), 
('P4', 'Stationery', 'Book', 700.00, 650.00), 

('P5', 'Stationery', 'Paper', 725.00, 700.00); 
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(i) Write down the output of the following SQL statement: 

my; SQL m%ldYfha m%;sodkh ,shd olajkak' 
 

SELECT Product_Name, Wholesale_Price 

FROM Product 

WHERE Retail_Price - Wholesale_Price > 50; 
 
The given SQL query retrieves the names of products and their wholesale prices from the Product table, 

where the difference between the retail price and wholesale price is greater than 50.  

,nd § we;s SQL úuiqu Product j.=fjka ksIamdokj, kï iy tAjdfha f;d. ñ, ,nd .kS" tys§ is,a,r 
ñ,(retail price)  iy f;d. ñ, (wholesale price)  w;r fjki 50 g jvd jeä fõ'  
 
The condition in the WHERE clause is Retail_Price - Wholesale_Price > 50. 

WHERE j.ka;sfha fldkafoaish Retail_Price - Wholesale_Price > 50 fõ' 
 

1. Milk: 850−800=50 → Not included / we;=<;a fkdfõ' 
2. Tea: 825−815=10 → Not included / we;=<;a fkdfõ' 
3. Sugar: 900−800=100 → Included / we;=<;a fõ' 
4. Tea: 825−815=10 → Not included / we;=<;a fkdfõ' 
5. Paper: 725−700=25 → Not included / we;=<;a fkdfõ' 

 

Output / m%;sodkh: 
 

Product_Name Wholesale_Price 

Sugar 800.00 

 

Final Query Result / wjidk úuiqï m%;sM,h( 
The query will return Sugar as the only product satisfying the condition. 
fuu úuiqu fldkafoaish ;Dma;su;a lrk tlu ksIamdokh f,i iSks ,nd fokq we;' 
 

(ii) Write the required SQL statement to insert the following record to the Product table:  

my; frfldavh Product j.=jg we;=<;a lsrsug wjYH SQL m%ldYh ,shkak 
 
Product_No Product_Type Product_Name Retail_Price Wholesale_Price 

P6 Stationery Bag 755.00 750.00 
 

SQL statement to insert the given record into the Product table: 

§ we;s jd¾;d Product j.=jg we;=¿ lsÍug wjYH SQL m%ldYh( 
 
INSERT INTO Product (Product_No, Product_Type, Product_Name, Retail_Price, 
Wholesale_Price)  
VALUES ('P6', 'Stationery', 'Bag', 755.00, 750.00); 
 
Explanation / meyeos,s lsrsu 
 

• INSERT INTO Product 

Specifies the table where the new record will be added. 
kj jd¾;dj tl;= lrk j.=j ms<snoj i|yka lrhs' 
 

• Column List / ;Sre ,ehsia;=j 

The columns Product_No, Product_Type, Product_Name, Retail_Price and Wholesale_Price are 

listed explicitly. 

Product_No, Product_Type, Product_Name, Retail_Price iy Wholesale_Price meyeÈ,sj 
,ehsia;=.; lr we; 
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• VALUES Clause / w.hka j.ka;sh 

Specifies the values corresponding to the columns / ;Sre j,g wkqrEm w.hka kshu lrhs( 
 

▪ Product_No: 'P6' 

▪ Product_Type: 'Stationery' 

▪ Product_Name: 'Bag' 

▪ Retail_Price: 755.00 

▪ Wholesale_Price: 750.00 
 

(iii) Write down the SQL statement to display Product_Type, Product Name and Wholesale_Price of the 

products whose Product_Name is not Bag. 

Bag fkdjk Product_Name iys; frfldavj, Product_Type, Product Name iy Wholesale_Price 

m%o¾Ykh lsrsug wod< SQL m%ldYh ,shd olajkak' 
 
SQL statement to display the required details for products where the Product_Name is not "Bag": 

Bag fkdjk Product_Name iys; ksIamdok j, wjYH úia;r fmkaùug wjYH SQL m%ldYh( 
 
SELECT Product_Type, Product_Name, Wholesale_Price 
FROM Product 
WHERE Product_Name <> 'Bag'; 
 
Explanation / meyeos,s lsrsu 
 
SELECT Clause / SELECT j.ka;sh 

Specifies the columns to be retrieved / ,nd .; hq;= ;Sre kshu lrhs( 
• Product_Type 

• Product_Name 

• Wholesale_Price 

 

FROM Clause / FROM j.ka;sh 

Indicates the table to query, which is Product. 
úuiSug j.=j olajhs" th ksIamdokhhs' 
 

WHERE Clause / WHERE j.ka;sh 

Filters rows where Product_Name is not "Bag". The <> operator means "not equal to". 

Bag fkdjk Product_Name iys; fma<s f;dard .kshs' <> fufyhjkh hkq "not equal to (iudk 
fkdfõ)" hkakhs' 
 
Expected Output / wfmalaIs; m%;sodkh  

Product_Type Product_Name Wholesale_Price 

Food Milk 800.00 

Food Tea 815.00 

Food Sugar 800.00 

Stationery Book 650.00 

Stationery Paper 700.00 
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10.(a) Consider the following python statement: 

my; mhs;ka m%ldYh i,lkak' 
 

answer = height + width 
 

There will be multiple binary instructions that the CPU will have to execute with respect to the above 

statement. The first is to load the value of variable 'height' into a register. The fourth would be to store 

the result of the addition in 'answer' variable.  

by; m%ldYhg wod<j l%shdlrùug uOH ieliqï tAllhg (CPU) oaúuh Wmfoia (instructions) 

.Kkdjla ;sfnkq we;' bka m<uqjekak" height úp,Hh frðia;rhlg m%fõYkh (load) lsÍuhs' 
y;rjekak" tl;= lsÍfï m%;sM,h answer úp,Hg  wdph lsÍuhs' 
 

What would be the second and third instructions? 

fojeks iy f;jeks Wmfoia l=ula úh yelso? 

 

First instruction / m<uq Wmfoi 

Load the value of the variable 'height' into a CPU register. 

(Given in the question.) 

CPU frðia;rhlg 'height' úp,Hfha w.h mQrKh lrkak' 
^m%Yakfha olajd we;'& 
 

Second instruction / fojk Wmfoi 

Load the value of the variable 'width' into another CPU register. 

'width' úp,Hfha w.h ;j;a CPU frðia;rhlg mQrKh lrkak' 
 

Third instruction / ;=kajk Wmfoi 

Perform the addition operation using the values in the registers for 'height' and 'width', and store the 

result in another register. 

'height' iy 'width' i|yd frðia;r j, we;s w.hka Ndú;fhka tl;= lsÍfï fufyhqu isÿ lr m%;sM,h 
;j;a frðia;rhl .nvd lrkak' 
 

Fourth instruction / y;rjk Wmfoi 

Store the result from that register into the register location corresponding to the variable 'answer'. 

(Given in the question.) 

tu frðia;rfha m%;sM,h 'answer' úp,Hhg wkqrEm jk frðia;r ia:dkfha .nvd lrkak' 
^m%Yakfha olajd we;'& 
 

Explanation / meyeÈ,s lsÍu 

Memory Management / u;l l<ukdlrKh 

Variables like 'height', 'width', and 'answer' are stored in memory. 

'height', 'width', and 'answer' jeks úp,Hhka u;lfha .nvd fõ' 
 

• The OS allocates memory for variables when the program runs. 

jevigyk l%shd;aul jk úg OS uÕska úp,H i|yd u;lh fjka lrhs' 
 

• The CPU accesses these memory locations through addresses. 

CPU fuu u;l ia:dk fj; ,smsk yryd m%fõY fõ' 
 

CPU Registers: 

Registers are small, fast storage locations inside the CPU used for temporary data. 

frðia;r hkq ;djld,sl o;a; i|yd Ndú;d lrk CPU ;=< we;s l=vd" fõ.j;a .nvd ia:dk fõ' 
 

• The OS and CPU collaborate to move data from memory into registers for faster computation. 

fõ.j;a .Kkh lsÍu i|yd u;lfha isg frðia;r fj; o;a; f.k hdug OS iy CPU tl 
tlsfkl iyfhda.fhka l%shd lrhs' 
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• Example: Loading 'height' and 'width' into registers. 

frðiag¾ fj; 'height' iy 'width' mQrKh lsÍu' 
 

Instruction Execution / Wmfoia l%shd;aul lsÍu( 
Instructions are executed in the fetch-decode-execute cycle: 
fijqï-bIag pl%h ;=< Wmfoia l%shd;aul fõ( 
 

• Fetch: CPU retrieves the next instruction from memory. 

fijqï( CPU ó<Õ Wmfoia u;lfhka ,nd .kS' 
 

• Decode: CPU interprets the instruction. 

úfla;kh( CPU u.ska Wmfoia w¾:l:kh lrhs' 
 

• Execute: CPU performs the operation (e.g., addition). 

l%shd;aul lsÍu( CPU u.ska fufyhqu isÿ lrhs ^Wod( tl;= lsÍu&' 
 

Each high-level Python statement translates to multiple low-level CPU instructions. 

iEu by< uÜgfï mhs;ka m%ldYhlau my< uÜgfï CPU tlg f;areï .; yels Wmfoia lsysmhlg 
mßj¾;kh fõ' 
 

Arithmetic Logic Unit (ALU) / wxl .Ks; ;d¾lsl tAllh:  

The ALU is a part of the CPU that performs arithmetic operations like addition. 

ALU hkq tl;= lsÍu jeks wxl .Ks;uh fufyhqï isÿ lrk CPU ys fldgils' 
 

• 'height + width' is processed by the ALU after loading data into registers. 

frðiag¾ fj; o;a; mQrKh lsÍfuka miq 'height + width' ALU úiska ieliSug ,la lrkq ,efí' 
 

(b) Show that the answer for 11002 - 10102 could be obtained by adding the 2s complement of 10102 to 11002 

and ignoring the carry. 

11002 - 10102  ys ms<s;=r" 10102 ys foflys wkqmQrlh 11002 g tl;= lr" bÈßhg f.k ìgqj (carry) 
fkdi,ld yeÍfuka ,nd.; yels nj fmkajkak'   

 
Let’s do the calculation as we would normally do with binary numbers. 
idudkHfhka oaúuh ixLHd j,ska isÿ lrk wdldrhg .Kkh lsÍu lruq' 
 

11002 - 10102 = 00102 = 210 

 

Therefore, by adding the 2s complement of 10102 to 11002, the final as we should get would be 210. 

tneúka" 10102 ys 2 ys wkqmQrlh 11002 g tl;= lsÍfuka" wmg ,eìh hq;= wjidk w.h 210 fõ' 
 

Two’s complement / foflys wkqmQrlh 
 

The 2's complement of a binary number is obtained by: 
oaúuh ixLHdjl 2ys wkqmQrlh ,nd .kafka( 
 

• Taking the 1's complement (inverting all bits). 
1 ys wkqmQrlh ,nd .ekSfuka ^ish¨ ìgq m%;sf,dau lsÍu&' 
 

• Adding 1 to the result. 
iy tu m%;sM,hg 1la tl;= lsÍfuks' 
 

This allows subtraction to be performed as addition. 
fuu.ska tl;= lsÍula f,i wvq lsÍu isÿ lsÍug bv i,ihs' 
 
Since the first bit of 10102 is 1, we have to go through the above steps. If it was 0, the 2s complement 

would be the same number. 

10102 ys m<uq ìgqj 1 jk neúka by; mshjr yryd hdug isÿfõ' th 0 jQjdkï" 2 ys wkqmQrlh 
tu ixLHdju fõ' 
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Converting 10102 into 2's Complement / 10102 2 ys wkqmQrlh njg mßj¾;kh lsÍu 
 

Find the 1's complement by flipping the bits: 10102 → 01012 
ìgq fmr<Sfuka 1 ys wkqmQrlh fiùu 
 

Add 1 to the 1's complement: 01012 + 12 = 01102 
1 ys wkqmQrlhg 1la tl;= lrkak 
 

So, the 2's complement of 10102 is 01102. 

tneúka" 10102 ys 2 ys wkqmQrlh 01102  fõ' 
 

Adding the two’s complement to 11002 / foflys wkqmQrlh 11002 g tl;= lsÍu 

 

11002 + 01102 = 100102 

 

So, the answer we get is 100102. 

tneúka" wmg ,efnk ms<s;=r 100102 fõ' 
 

To confirm if we get the correct answer, we have to ignore the first bit, which is the carry bit. By ignoring 

the carry bit, we can see that the final answer is 00102 which is indeed is 2 in decimal. 
wmg ksjerÈ ms<s;=r ,efnkafka oehs ;yjqre lr .ekSu i|yd" /f.k hdfï ìgqj jk m<uq ìgqj 
fkdi,ld yeßh hq;=h' /f.k hdfï ìgqj fkdi,ld yeÍfuka" wjidk ms<s;=r 00102 jk w;r th 
oyfha mdofhka 2 jk nj wmg oel.; yelsh 
 

(c) Amal starts a single processor computer and starts a web browser. After sometime he starts a spreadsheet 

application too on the same computer. 

wu,a ;ks ilikhla iys; (single processor) mß.Klhla mK.kajd fjí w;sßlaiqjla (web browser) 
wrUhs' uo fõ,djlg miq tu mß.Klfhau Tyq me;=reïm;a (spreadsheet) fhÿula o wrUhs' 

 

(i) READY, RUNNING and BLOCKED are three states of a process. When the operating system of the  

computer temporarily stops the above web browser process in order to let the spreadsheet process run on 

the processor, to which of the above three states will the web browser process transit? 
iQodkï" l%shd;aul iy wjysr l< hkq l%shdhkhl ;;a;aj ;=kls' mß.Klfha fufyhqï moaO;sh" by; 
me;=reïm;a l%shdhkhg ilikh u; Odjkh ùug bv ie,iSu ioyd fjí w;ßlaiq l%shdhkh 
;djld,slj k;r lrhs' túg fjí w;ßlaiq l%shdhkh by; ;;a;aj ;=fkka l=uk ;;a;ajhg 
ixl%dka;s fõ o @ 
 

When the operating system temporarily stops the web browser process to let the spreadsheet process run, 

the web browser process transitions to the READY state. 
me;=reïm;a l%shdj,shg l%shd;aul ùug bv §u i|yd fufyhqï moaO;sh úiska fjí w;ßlaiq l%shdj,sh 
;djld,slj kj;ajk úg" th READY ;;a;ajhg ixl%uKh fõ' 
 

Reason: The READY state means the process is prepared to run but is waiting for the CPU to become 

available. The web browser process is not BLOCKED because it is not waiting for I/O or other events; it 

is simply paused to allow another process (the spreadsheet) to run. 

fya;=j( READY ;;a;ajh hkafkka woyia jkafka l%shdj,sh l%shd;aul ùug iQodkï kuq;a CPU tl 
,nd .ekSug n,d isák ;;ajhhs' fuys§ I$O fyda fjk;a isÿùï i|yd n,d fkdisák neúka fjí n%jqir 
l%shdj,sh wjysr lr fkdue;; fjk;a l%shdj,shla ^me;=reïm;& l%shd;aul ùug bv §u i|yd th 
;djld,slj kj;d we;' 
 

Explanation of the 7 states / ;;a;aj 7 meyeÈ,s lsÍu 
 
New: The process is being created and has not yet started execution. 
l%shdj,sh ks¾udKh fjñka mj;sk w;r ;ju;a l%shd;aul lsÍu wdrïN lr fkdue;' 
 
Ready: The process is ready to run but is waiting for CPU time. 

l%shdj,sh l%shd;aul ùug iQodkï kuq;a CPU ld,h ,efnk f;la n,d isà' 
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Running: The process is currently executing on the CPU. 

l%shdj,sh oekg CPU u; l%shd;aul fõ' 
 
Blocked (Waiting): The process is waiting for an event (e.g., I/O completion) to proceed. 

l%shdj,sh isÿùula ^Wod( I$O iïmQ¾K lsÍu& isÿjkf;la n,d isà' 
 
Terminated: The process has completed execution and is no longer active. 
l%shdj,sh l%shd;aul lsÍu iïmQ¾K ù we;s w;r ;jÿrg;a th il%sh fkdfõ' 
 
Suspended Ready: The process is ready to run but has been moved out of main memory (to disk) to free 

up resources. 
l%shdj,sh l%shd;aul ùug iQodkï kuq;a iïm;a ksoyia lsÍug m%Odk u;lfhka ^;eáh fj;& f.k 
f.dia we;' 
 
Suspended Blocked: The process is both waiting for an event and has been moved out of main memory. 
l%shdj,sh isÿùula i|yd n,d isák w;r m%Odk u;lfhka msg;go f.k f.dia we; 

 

(ii) Write down the state transition that the web browser process will undergo, when it has to wait for some  

data from the web server. 

fjí fiajdodhlhdf.ka (web server) o;a; iuyrla ,efnk ;=re n,d isàug isÿjk úg fjí w;ßlaiq 
l%shdhkfha isÿjk wjia:d ixl%dka;sh (state transition) l=ulaoehs ,shd olajkak 
 
When the web browser process has to wait for data from the web server, it will transition as follows: 
fjí n%jqir l%shdj,shg fjí fiajdodhlfhka o;a; ,efnk f;la /£ isàug isÿ jQ úg" th my; mßÈ 
ixl%uKh jkq we;( 
 
Running → Blocked: 

 

The process moves from the Running state to the Blocked state because it cannot continue execution until 

the required data is received from the web server (an I/O operation or network request). 

fjí fiajdodhlfhka wjYH o;a; ,efnk ;=re ^I$O fufyhqula fyda cd, b,a,Sula& l%shd;aul lsÍu 
È.gu lrf.k hd fkdyels ksid l%shdj,sh Odjk ;;ajfha isg wjysr l< ;;ajhg .uka lrhs' 
 

Blocked → Ready: 

 

Once the data from the web server arrives, the process transitions from the Blocked state to the Ready 

state, indicating that it is ready to execute again when the CPU becomes available. 
fjí fiajdodhlfhka o;a; meñKs miq" l%shdj,sh wjysr l< ;;ajfha isg iQodkï ;;a;ajhg ixl%uKh 
fõ" tu.ska CPU tl ,nd .; yels jQ úg th kej; l%shd;aul lsÍug iQodkï nj fmkakqï lrhs' 
 

This transition occurs because the process is now waiting on an external event (data arrival), and the OS 

must manage resources efficiently by allowing other processes to use the CPU in the meantime. 
fuu ixl%dka;sh isÿ jkafka l%shdj,sh oeka ndysr isÿùula ^o;a; meñŒu& u; /£ isák ksid jk w;r" 
tA w;r;=r§ CPU tl Ndú;d lsÍug fjk;a l%shdj,Skag bv §fuka OS úiska iïm;a ld¾hlaIuj 
l<ukdlrKh lrhs' 
 

(iii) Explain the use of 'Program counter' of the Process Control Blocks during a web browser process →  

spreadsheet process context switch. 

fjí w;ßlaiq l%shdhkh →  me;=reïm;a l%shdhkh hk ikao¾N iaúpfha§ (context switch)" l%shdhk 
md,k LKavj, (PCB) ‘jevigyka .Klfha (program counter)’ Ndú;h meyeÈ,s lrkak 

 
During a context switch, the Program Counter (PC) of the web browser process is saved in its PCB to store 

the address of the next instruction, and the Program Counter of the spreadsheet process is loaded from its 

PCB to resume its execution. 
ikao¾N iaúÉphla w;r;=r" ó<Õ Wmfofiys ,smskh .nvd lsÍu i|yd fjí n%jqir l%shdj,sfha 
l%uf,aL .Klh ^PC& tu l%shdj,sfha PCB ys iqrlsk w;r" me;=reïm;a l%shdj,sh l%shd;aul lsÍu 
kej; wdrïN lsÍu i|yd tys l%uf,aL .Klh tu l%shdj,sfha PCB fj;ska mQrKh fõ' 
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What is the Program Counter? / l%uf,aL .Klh hkq l=ulao@ 

The Program Counter holds the memory address of the next instruction to be executed in a process. 
l%uf,aL .Klh u.ska l%shdj,shl§ l%shd;aul l< hq;= B<Õ Wmfoia j, u;l ,smskh ;nd .kS' 
 

During the Context Switch / ikao¾Nh iaúph w;r;=r( 
 

Saving the current program counter of the web browser process: 
fjí n%jqir l%shdj,sfha j;auka l%uf,aL .Klh iq/lSu( 
 
The current value of the program counter, which points to the next instruction in the web browser process, 

is saved in its PCB. 

fjí n%jqir l%shdj,sfha B<Õ Wmfoia fj; fhduq jk l%uf,aL .Klfha j;auka w.h tys PCB ys 
iq/fla' 
 

This ensures that when the web browser resumes, it can continue execution exactly where it left off. 
fjí n%jqirh kej; wdrïN jQ úg" th k;r l< ia:dkkfhkau l%shd;aul lsÍu È.gu lrf.k hd 
yels nj fuu.ska iy;sl lrhs' 
 

Loading the program counter of the spreadsheet process: 
me;=reïm;a l%shdj,sfha l%uf,aL .Klh mQrKh lsÍu( 
 

The program counter value stored in the PCB of the spreadsheet process is loaded into the CPU. 

me;=reïm;a l%shdj,sfha PCB ys .nvd lr we;s l%uf,aL .Klfha w.h CPU fj; mQrKh lrkq ,efí' 
This allows the spreadsheet process to start execution from where it was paused. 
fuh me;=reïm;a l%shdj,shg k;r l< ;ekska l%shd;aul lsÍu wdrïN lsÍug bv i,ihs' 
 

Purpose / wruqK( 
The program counter ensures that processes can be paused and resumed seamlessly without losing their 

execution state, enabling multitasking in the operating system. 
l%uf,aL .Klh uÕska fufyhqï moaO;sh ;=< nyqld¾hh il%Sh lrñka l%shdj,s j, l%shd;aul ùfï 
;;a;ajh ke;s fkdù ndOdjlska f;drj ;djld,slj kj;d ;nd kej; wdrïN l< yels nj iy;sl 
lrhs' 

 
(d) A computer uses 16-bit virtual addresses. This computer has a 32 KB physical memory and a 4 KB page 

size. 

mß.Klhla ìgq 16 l w;:H fhduq Ndú; lrhs' fuu mß.Klhg 32 KB fN!;sl u;lhla we;s 
w;r msgqjl úYd,;ajh 4 KB fõ' 

 

(i) Write down the number of frames in physical memory. 

fN!;sl u;lfha we;s rduq (frames) .Kk ,shd olajkak' 
 

There are two main ways to obtain the number of frames in physical memory. 
fN!;sl u;lfha we;s rduq .Kk ,nd .ekSug m%Odk l%u folla ;sfí' 
 

Method 1: 

The page and frame size in a computer are the same. According to that, this computer’s frame sizes 

should also be 4 KB since a page size is 4 KB. 

mß.Klhl msgq iy rduq m%udKh iudk fõ' tA wkqj msgq m%udKh 4 KB neúka fuu mß.Klfha 
rduq m%udKho 4 KB úh hq;=h' 
 

To obtain the number of frames, simply divide 32 KB by 4 KB. 

rduq .Kk ,nd .ekSu i|yd" 32 KB" 4 KB lska fnokak' 
 

The number of frames = 32 / 4 = 8 frames 
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Method 2: 

We already know that page and frame sizes are equal. 
msgq iy rduq m%udKh iudk nj wms oekgu;a oksuq' 
 

A virtual and physical address have two parts, a page/frame number and an offset. 
w;:H iy fN!;sl ,smskhl fldgia folla we;" tkï msgq$rduq wxlh iy úia:dmkhhs' 
 

In order for the page and frame sizes to be the same, the offset part of both virtual and physical addresses 

has to be the same. 
msgqj iy rduq m%udKh iudk ùug kï" w;:H iy fN!;sl ,smsk foflysu úia:dmk fldgi iudk 
úh hq;=h' 
 
2The total number of bits in a physical address = The total capacity of physical memory 

2The total number of bits in a physical address = 32 KB 

2The total number of bits in a physical address = 25 x 210 B 

The total number of bits in a physical address = 15 bits 

 

As we can see, there are 15-bits used for a physical address. 
by; fmfkk mßÈ" fN!;sl ,smskhla i|yd Ndú;d lrk ìgq 15 la we;' 
 

2The number of offset bits = The size of a page/frame 

2The number of offset bits = 4 KB 

2The number of offset bits = 22 x 210 B 

The number of offset bits = 12 bits 

There are 12-bits for the offset part. 

 

To find out the number of bits used for the page number, we can simply subtract the number of offset 

bits by the total number of bits used in a physical address. 
msgq wxlh i|yd Ndú;d lrk ìgq .Kk fidhd .ekSug" fN!;sl ,smskhl Ndú;d jk uq¿ ìgq 
.Kkska úia:dmk ìgq .Kk wvq l< yelsh' 

 

The number of bits for the page number = 15 – 12 

The number of bits for the page number = 3 bits 

 

To find out the number of frames, raise the number of bits used for the page number to the power of 2. 
rduq .Kk fidhd .ekSug" msgq wxlh i|yd Ndú;d lrk ìgq .Kk 2ys n,hg kxjkak' 
 

The number of frames = 23 

The number of frames = 8 

 

The method 1 is much easier and takes no more than 10-seconds to find the answer if you knew that 

page and frame sizes are equal. 
m<uq l%uh b;d myiq jk w;r msgq iy rduq m%udKh iudk nj Tn oek isáhfyd;a ms<s;=r fiùug 
;;amr 10lg jvd .; fkdfõ' 
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(ii) A user runs a program having a size of 64 KB on this computer. A few selected fields of the first few rows  

of the page table of that process at a particular time are shown in the figure. 

úYd,;ajh 64 KB jQ l%uf,alLhla mßYS,lfhla fuu mß.Klfha Odjkh lrhs' tla;rd wjia:djl§ 
tu l%shdhkfha msgq j.=fõ (page table) uq,a fma<s lsysmfha f;dard.;a lafI;% lsysmhla my; mßÈ fõ' 
 
 

 Frame Validity 

0 111 1 

1 100 1 

2 110 1 

3 101 1 

4 000 0 

5 000 0 

6 000 0 

 
Assume that in the above process the virtual address 0010 0000 0000 0100 is wanted. Write down the 15-

bit physical address that the above address would get mapped to. 

by; l%shdhkfha 0010 0000 0000 0100 w;:H fhduqj wjYH hehs is;kak' by; fhduqj wkqrEmKh 
jk ìgq 15 lska hq;a fN!;sl fhduqj ,shd olajkak 
 
Virtual address - 0010 0000 0000 0100 

 

The first 4-bits are used for the page number. 0010 in binary is 2 in decimal. If we look at the page table, 

the 2nd page’s frame number is 110 and its validity bit is 1. Validity bit being 1 means that this page is 

loaded into the frame 110 in physical memory, therefore, no swap-in needed. 
msgq wxlh i|yd m<uq ìgq 4 Ndú;d fõ' oaúuh 0010 oYu 2 fõ' wm msgq j.=j foi ne¨jfyd;a" 2 
jk msgqfõ rduq wxlh 110 jk w;r tys j,x.= ìgqj 1 fõ' j,x.= ìgqj 1 ùu hkafkka woyia jkafka 
fuu msgqj fN!;sl u;lfha we;s 110 jk rduqj fj; mQrKh ù we;s njhs" tneúka" swap-in wjYH 
fkdfõ' 
 

To get the physical address of the given virtual address, we can simply replace the first 4-bits which 

indicate the page number by the frame number 110. The offset part does not change because it’s the same 

for both physical and virtual addresses when mapped. 
,nd § we;s w;:H ,smskfhys fN!;sl ,smskh ,nd .ekSu i|yd" wmg msgq wxlh oelafjk m<uq ìgq 
4 rduq wxl 110 u.ska m%;sia:dmkh l< yel' wkqrEmKh lsÍfï§ fN!;sl iy w:;H ,smsk folu 
iudk jk neúka úia:dmdk fldgi fjkia fkdfõ' 
 

Therefore, the 15-bit physical address is 110 0000 0000 0100. 

tneúka" ìgq 15l fN!;sl ,smskh 110 0000 0000 0100 fõ' 
 

(iii) Assume that in the above process given in (ii), the virtual address 0100 0000 0000 0001 is wanted. Write  

down one reason why the operating system won’t decide frame 011 of memory as the frame for that page. 

by; (ii) ys ioyka l%shdhkfha 0100 0000 0000 0001 w;:H fhduqj wjYH hehs is;kak' fufyhqï 
moaO;sh tu msgqj ioyd rduqj f,i 011 f;dard fkd.ekSug tla fya;=jla ,shd olajkak' 
 
Explanation of Page 4 and Its Status / 4 jk msgqfõ meyeÈ,s lsÍu iy tys ;;a;ajh 

Page 4 has a validity bit of 0, which means it is not currently loaded into physical memory. The operating 

system must load this page into memory by assigning a suitable frame. However, Frame 011 (Frame 3) is 

not considered for this page due to the following reasons: 
4 jk msgqfjys j,x.=;d ìgqj f,i 0 we;" tkï th oekg fN!;sl u;lhg mQrKh fldg ke;' 
fufyhqï moaO;sh úiska iqÿiq rduqjla ,nd §fuka fuu msgqj u;lhg megúh hq;=h' flfia fj;;a" 
my; fya;+ka ksid fuu msgqj i|yd 011 jk rduqj ^rduqj 3& i,ld n,kq fkd,efí( 
 

 

 

Notes / igyk( 
 

• The page number is used as the index into the page table. 

msgq wxlh" msgq j.=jg iQplhla (index) f,i Ndú; fõ 
 

• The frame number is indicated in binary. Validity bit being 1 

indicates that the relevant page is in physical memory. 

rduq wxlh oaúuh f,i olajd we;' ìgqfõ j,x.=;dj ioyd 1 
u.ska oelafjkafka tu msgqj fN!;sl u;lfha we;s njhs' 
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Reasons Why Frame 011 Cannot Be Allocated / 011 jk rduqj fjka l< fkdyels ùug fya;= 
 

• Frame 011 May Be Allocated to Another Page 
011 jk rduqj fjk;a msgqjlg úNckh lr ;sìh yel 

Frame 011 could already be assigned to a page further down or in the middle of the page table, even 

though it is not visible in the provided subset of the table. 
j.=fõ imhd we;s Wm l=,lfha th fkdfmkqko" 011 jk rduqj oekgu;a msgq j.=fõ ;j;a my< fyda 
ueo we;s msgqjlg mjrd ;sìh yel' 
 
• Frame 011 Could Be Reserved or Inaccessible 

011 jk rduqj fjka lr ;sìh yels ùu fyda m%fõY úug fkdyels ùu 
The frame might be reserved for another process or marked as inaccessible by the operating system. 
tu rduqj fjk;a l%shdj,shla i|yd fjka lr ;sîu fyda fufyhqï moaO;sh úiska m%fõY úh fkdyels 
f,i i,l=Kq lr ;sìh yel' 
 

• Avoiding Overwriting Valid Data 
j,x.= o;a; uld ,sùu je<elaùu 

If Frame 011 is currently occupied by another valid page with its validity bit set to 1, the operating 

system cannot reuse it without overwriting critical data. 
011 jk rduqj tys j,x.=;d ìgqj 1 iu.ska oekg fjk;a j,x.= msgqjla u.ska w;am;a lr ;sfí kï" 
fufyhqï moaO;shg ;SrKd;aul o;a; uld ,sùfuka f;drj th kej; Ndú;d l< fkdyel' 
 

 
(iv) In addition to the above fields of the page table, a Modified bit may also exist. It will be set to 1 when  

data in a page is changed. Why is that information important for the operating system? 

msgq j.=fõ by; lafIa;%j,g wu;rj" ‘fjkiaùï (modified)’ ìgqjla o ;sfnkq we;' msgqfõ o;a; 
fjkia jQ úg tu ìgqj 1 njg m;a flf¾' tu f;dr;=r fufyhqï moaO;shg jeo.;a jkafka wehs@ 

 
The Modified bit (also called the Dirty bit) is essential for the operating system because it indicates 

whether the data in a page has been changed (modified) while it is loaded in memory.  

Modified bit ^Dirty bit f,io ye¢kafõ& tl fufyhqï moaO;sh i|yd w;HjYH fõ" ukao th msgqjl 
o;a; u;lhg mQrKh lr we;s úg th fjkia ù ;sfío hkak fmkakqï lrhs' 
 

Avoids Unnecessary Writes to Disk / ;eáhg wkjYH f,i ,sùfuka j<lS' 
If the Modified bit is 1, it means the page has been changed and must be written back to disk before 

being replaced or removed from memory. 

Modified bit tl 1 kï" thska woyia jkafka msgqj fjkia lr we;s w;r th m%;sia:dmkh lsÍug 
fyda u;lfhka bj;a lsÍug fmr ;eáhg kej; ,súh hq;= njhs' 
 

If the Modified bit is 0, the page has not been changed, and there is no need to write it back to disk. This 

saves time and resources. 

Modified bit tl 0 kï" msgqj fjkia lr fkdue;s w;r" th kej; ;eáhg ,sùug wjYH fkdfõ' 
fuh ld,h yd iïm;a b;sß lrhs' 
 

Optimizes Memory Replacement / u;l wdfoaYkh m%Yia; lrhs 
During page replacement, the operating system can prioritize replacing pages with a Modified bit of 0 

because these pages do not require a write-back to disk. This speeds up the replacement process. 

msgq m%;sia:dmkfha§" fuu msgq j,g ;eáhg wdmiq ,sùula wjYH fkdjk ksid" Modified bit tl 0 jk 
msgq m%;sia:dmkh lsÍug fufyhqï moaO;shg m%uqL;ajh Èh yel' fuh m%;sia:dmk l%shdj,sh fõ.j;a 
lrhs' 
 
For pages with the Modified bit set to 1, the system ensures the updated data is saved before eviction. 

Modified bit tl 1 f,i ilid we;s msgq i|yd" bj;a lsÍug fmr hdj;ald,Sk l< o;a; iq/lsk nj 
moaO;sh u.ska iy;sl lrhs' 
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Ensures Data Consistency / o;a; wkql+,;dj iy;sl lrhs 
The Modified bit helps the operating system maintain consistency between physical memory and the 

storage device (e.g., disk). Without this mechanism, changes made to pages could be lost during page 

replacement. 
fN!;sl u;lh iy .nvd Wmdx.h ^Wod( ;eáh& w;r wkql+,;dj mj;ajd .ekSug  fufyhqï moaO;shg 
Wmldr lrhs' fuu hdka;%Kh fkdue;sj" msgq m%;sia:dmkfha§ msgq j,g lrk ,o fjkialï ke;s ù hd 
yel' 
 

Improves System Efficiency / moaO;s ld¾hlaIu;dj jeä ÈhqKq lrhs 
Tracking the Modified bit reduces unnecessary disk I/O operations, improving the overall performance of 

the system. 

¨yqne£u u.ska wkjYH ;eá ^I$O& fufyhqï wvq lrñka moaO;sfha iuia; l%shdldß;ajh jeä ÈhqKq 
lrhs' 

 
(e)(i) The data of the average.py file is stored in blocks 100, 125, 150 and 175 on a disk that uses an indexed  

allocation scheme. In this allocation scheme, what important information is needed by the operating 

system to find the blocks of this file? 

iQpl úNckh (indexed allocation) Ndú; lrk äialhl average.py f.dkqfõ o;a; wdph lsÍug 
ldKav 100, 125, 150 iy 175 Ndú; fõ' f.dkqfõ ldKav fidhd.ekSug fufyhqï moaO;shg fuu úNck 
l%ufha§ wjYH jk jeo.;a f;dr;=r l=ula o@ 
 
Indexed Allocation Scheme / iqÑl úNckh 

In an indexed allocation scheme, the operating system requires the following important information to 

locate the blocks of the file: 
iqÑl úNckh ;=<" f.dkqfõ fldgia fidhd .ekSug fufyhqï moaO;shg my; ioyka jeo.;a f;dr;=re 
wjYH fõ( 
 

The Index Block Address / iqÑ ldKav ,smskh( 
The index block is a special block that contains a list of pointers to all the data blocks where the file’s 

content is stored. 
iqÑ ldKavh hkq f.dkqfõ wka;¾.;h .nvd lr we;s ish¨u o;a; ldKav j,g fhduq ,ehsia;=jla 
jk wvx.= úfYaI ldKavhls' 
 

For example, the average.py file's blocks (100, 125, 150, and 175) are stored as pointers in this index 

block. 

WodyrKhla f,i" average'py f.dkqfõ ldKav ^100" 125" 150" iy 175& fuu iqÑ ldKavfha fhduq 
f,i .nvd lr we;' 
 
The operating system first accesses the index block to retrieve the addresses of all the file’s data blocks. 
fufyhqï moaO;sh m%:ufhka iqÑ ldKavh fj; m%fõY jkafka f.dkqfõ ish¨u o;a; ldKav j, ,smsk 
,nd .ekSugh' 
 

Block Numbers / ldKav wxl( 
The pointers in the index block directly reference the block numbers (e.g., 100, 125, 150, and 175) on 

the disk where the file’s content resides. 

iqÑ ldKavfha we;s fhduq uÕska f.dkqfõ wka;¾.;h mj;sk" ;eáfha we;s ldKav wxl ^Wod( 100" 
125, 150" iy 175& fj; iDcqju fhduq fjhs' 
 

How it Works / th l%shd lrk wdldrh( 
The index block acts as a table of contents for the file. 
iqÑ ldKavh f.dkqj i|yd mgqkla f,i l%shd lrhs' 
 

When the file average.py is accessed / average.py f.dkqj fj; m%fõY jQ úg( 
• The OS retrieves the index block using its address. 

fufyhqï moaO;sh tys we;s ,smskh Ndú;d lrñka iqÑ ldKavh ,nd .kS' 
 

• The index block contains pointers to the blocks (100, 125, 150, and 175). 

iqÑ ldKavh ;=< f.dkqfõ o;a; .nvd ù we;s ldKav (100, 125, 150 iy 175) fj; fhduq lsÍï 
wvx.= fõ' 
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• The OS sequentially the data blocks using these pointers. 

fuu iqÑ Ndú;fhka OS tl u.ska o;a; ldKav fj; m%fõY fõ' 
 

Contiguous Allocation / hdno úNckh 

In contiguous allocation, a file’s blocks are stored in adjacent blocks on the disk, requiring only the starting 

block and the file length for access. This method ensures fast sequential access but can lead to challenges 

such as external fragmentation and difficulty accommodating file growth without relocation. 
hdno úNckfha§" f.dkqjl ldKav ;eáfha hdno ldKav j, .nvd lr we;s w;r" m%fõYh i|yd 
wdrïNl ldKavh iy f.dkqfõ È. muKla wjYH fõ' fuu l%uh fõ.j;a wkql%ñl m%fõYhla iy;sl 
lrk kuq;a ndysr LKavkh iy kej; ia:dk.; lsÍulska f;drj f.dkq j¾Okhg bv ie,iSfï 
ÿIalr;d jeks wNsfhda.j,g ;=vq Èh yelsh' 
 

Linked Allocation / ineÈ úNckh 

In linked allocation, each block of a file contains a pointer to the next block, allowing the file’s data blocks 

to be stored non-contiguously on the disk. This method avoids fragmentation and enables dynamic file 

growth, but accessing the file requires sequential traversal of all pointers, which can slow down access. 
ineÈ úNckfha§" f.dkqjl iEu ldKavhlu B<Õ ldKavh fj; fhduqjla wvx.= jk w;r" tu.ska 
f.dkqfõ o;a; ldKav ;eáfha  hdno fkdjk wdldrfhka .nvd lsÍug bv i,ihs' fuu l%uh LKavkh 
ùu j<lajk w;r .;sl f.dkq j¾Okh il%Sh lrhs" kuq;a f.dkqjg m%fõY ùu i|yd ukao.dó l%uhla 
jk ish¨u fhduq yryd isÿ jk wkql%ñl .uka lsÍu wjYH fõ' 
 

(ii) When contiguous allocation is compared with indexed allocation, which one can cause the external  

fragmentation of a disk? 

hdno úNckh (contiguos allocation) iy iQpl úNckh iei§fï§" äialhl ndysr LKavkSlrKh 
(external fragmentation) we;s lsÍug bv we;af;a l=ulska o@ 

 
Contiguous allocation can cause external fragmentation, while indexed allocation avoids it by allowing 

blocks to be allocated non-contiguously. 
hdno úNckh ndysr LKavkhg fya;= úh yels w;r" iQpl úNckh uÕska ldKav hdnO fkdjk f,i 
fjka lsÍug bv §fuka th j<lajhs' 

 

-116- RAVINDU BANDARANAYAKE 
 

#ictfromabc 

*** 


