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1. Which of the following statements is/are correct? 

my; ljr m%ldYh ksjerÈ fõ o? 
 

A -  Firmware is a computer program that is usually embedded in the volatile memory of a computer. 
iaÓrdx. (firmware) hkq idudkHfhka mß.Klhl kYH (volatile) u;lfha ldjoaok ,o mß.Kl 
l%uf,aLhls' 

 

B -  A printer driver is an example for an application software. 
uqøl Odjlh (printer driver), fhÿï uDÿldx.hla (application software) ioyd WodyrKhls' 

 

C -  Linux is an example for a system software. 
,sklaia (Linux), moaO;s uDÿldx.hla (system software) ioyd WodyrKhls' 
 

 
 

 
Answer : 3 )  

 
1. Firmware  

iaÓrdx. 
 

Firmware is a type of software that provides low-level control for a device's specific hardware. 
Firmware is often stored in non-volatile memory, such as ROM, EPROM, ensuring it remains intact 
even when the device is powered off.  
iaÓrdx. hkq Wmdx.hl ksYaÑ; oDVdx. i|yd my;a uÜgfï md,khla imhk uDÿldx. j¾.hls' 
iaÓrdx. fndfyda úg ROM, EPROM jeks kYH fkdjk u;lfha .nvd lr we;" Wmdx.h l%shd 
úrys; jQ úg mjd th fkdfjkiaj mj;shs' 

 
2. Volatile memory  

kYH u;lh 
 

Volatile memory is a type of computer memory that requires power to maintain the stored information. 
When the power is turned off, all data stored in volatile memory is lost. The most common type of 
volatile memory is Random Access Memory (RAM).  
kYH u;lh hkq .nvd lr we;s f;dr;=re mj;ajd .ekSug n,h wjYH jk mß.Kl u;l 
j¾.hls' úÿ,sh úikaê l< úg" kYH u;lfha .nvd lr we;s ish¨u o;a; ke;s ù hhs' jvd;a 
iq,N wdldrfha kYH u;lh jkafka iiïNdù m%fõY u;lh (RAM)' 

 
3. Driver  

Odjl 
 

A driver is a software component that allows the operating system and other software to communicate 
with hardware devices. It provides the necessary instructions and functions for the operating system 
to recognize, control, and use the hardware correctly.  
Odjlhla hkq fufyhqï moaO;shg iy wfkl=;a uDÿldx.j,g, oDVdx. Wmdx. iuÕ ikaksfõokh 
lsÍug bv i,ik uDÿldx. ixrplhls' th fufyhqï moaO;shg oDvdx. ksjerÈj y÷kd .ekSug" 
md,kh lsÍug iy Ndú;d lsÍug wjYH Wmfoia iy ld¾hhka imhhs' 
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4. Application Software  

fhÿï uDÿldx. 
 

Application software is a type of computer program designed to perform specific tasks or functions 
for the user, such as word processing, web browsing, or managing data.  
fhÿï uDÿldx. hkq mßYS,lhd i|yd jpk ieliSu" fjí n%jqia lsÍu fyda o;a; l<ukdlrKh 
jeks ksYaÑ; ld¾hhka fyda ld¾hhka bgq lsÍug ks¾udKh lr we;s mß.Kl jevigykls'  

 
5. System Software  

moaO;s uDÿldx. 
 

System software is a type of software designed to provide a platform for other software. It includes 
the operating system and utility programs that manage and maintain the computer hardware, software 
resources, and system operations. It acts as an intermediary between the hardware and application 
software.  
moaO;s uDÿldx. hkq fjk;a uDÿldx. i|yd fõÈldjla iemhSu i|yd ks¾udKh lr we;s 
uDÿldx.hls' mß.Kl oDvdx." uDÿldx. iïm;a iy moaO;s fufyhqï l<ukdlrKh iy kv;a;= 
lrk fufyhqï moaO;sh iy Wmfhda.s;d jevigyka thg we;=<;a fõ' th oDvdx. iy fhÿï 
uDÿldx. w;r w;rueÈfhl= f,i l%shd lrhs' 

 
Firmware is a computer program that is usually embedded in the volatile memory of a computer. 
iaÓrdx. hkq idudkHfhka mß.Klhl kYH (volatile) u;lfha ldjoaok ,o mß.Kl l%uf,aLhls' 
 

Incorrect jerÈh : Firmware is a type of software that is typically stored in non-volatile memory, such as 
ROM, EPROM, or flash memory. This is because non-volatile memory retains data even when the device 
is powered off, which is essential for firmware since it provides the fundamental instructions needed to 
boot and control the hardware.  
iaÓrdx. hkq idudkHfhka ROM, EPROM jeks kYH  fkdjk u;lfha .nvd lr we;s uDÿldx. j¾.hls' 
ulaksido h;a" kIH fkdjk u;lh Wmdx.h l%shd úrys; jQ úg mjd o;a; r|jd ;nd .kS" th iaÓrdx. 
i|yd w;HjYH fõ" ukao th oDvdx. wdrïN lsÍug iy md,kh lsÍug wjYH uQ,sl Wmfoia imhk 
neúks' 
 
A printer driver is an example of application software.  
uqøl Odjlh (printer driver), fhÿï uDÿldx.hla (application software) ioyd WodyrKhls' 
 

Incorrect jerÈh: A printer driver is not application software; it is system software. System software 
includes drivers, which are programs that allow the operating system to communicate and control 
hardware devices like printers.  
uqøK Odjlhla fhÿï uDÿldx.hla fkdfõ th moaO;s uDÿldx.hls' moaO;s uDÿldx.j,g Odjl we;=<;a 
fõ" tAjd fufyhqï moaO;shg uqøK hka;% jeks oDVdx. Wmdx. ikaksfõokh lsÍug iy md,kh lsÍug 
bv i,ik jevigyka fõ'  

 
Linux is an example of system software.  
,sklaia (Linux), moaO;s uDÿldx.hla (system software) ioyd WodyrKhls' 
 

Correct ksjerÈh: Linux is indeed an example of system software. Specifically, it is an operating system, 
which is a fundamental type of system software that manages computer hardware, software resources, and 
provides common services for computer programs.  
,sklaia hkq moaO;s uDÿldx. i|yd WodyrKhls' úfYaIfhkau" th fufyhqï moaO;shla jk w;r th 
mß.Kl oDvdx." uDÿldx. iïm;a l<ukdlrKh lrk iy mß.Kl jevigyka i|yd fmdÿ fiajdjka 
imhk uQ,sl moaO;s uDÿldx.hls' 
 
 

The correct choice  is C only. 
ksjerÈ jrKh jkafka C muKs' 
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2. Which of the following require(s) real-time processing? 

my; ljrla i|yd ;:H ld,sl ieliqu (real-time processing) wjYH fõ o? 
 

A -  generating monthly electricity bills of customers 
.kqfokqlrejkaf.a udisl úÿ,s ì,a ckkh lsÍu 

 

B -  updating the bank account balance of a customer when she/he withdraws money from an 
ATM 
.kqfokqlrejl= iajhxl%Sh fg,¾ hka;%hlska (ATM) uqo,a ,nd.kakd úg wehf.a$Tyqf.a nexl= 
.sKqfï fYaIh hdj;ald,Sk lsÍu 

 

C -  updating the stock balance in a store upon successful completion of each transaction 
id¾:lj wjika jQ iEu .kqfokqjlgu miqj .nvdjl b;sß f;d.h hdj;ald,Sk lsÍu 
 

 
 
 
 

Answer : 5 )  

 

(i) Real time processing ;:H ld,Sk ieliqu 
 

Real-time processing refers to the immediate processing of data as it is input or received, with minimal 

delay. This is crucial in systems where timely responses are essential, such as in online transactions, live 

video streaming, or industrial control systems. Real-time processing ensures that data is processed and the 

system responds almost instantaneously to events.  
;;H ld,Sk ieliqï hkq wju m%udohlska o;a; wdodkh ,enqKq úg laIkslj ieliSuhs' ine¢ .kqfok 
(online transactions)"iÔù ùäfhda m%jdy (live video streaming) fyda ld¾ñl md,k moaO;s (industrial 

control systems) jeks ldf,daÑ; m%;spdr w;HjYH jk moaO;sj, fuh b;d jeo.;a fõ' ;;H ld,Sk 
ieliqï uÕska o;a; ielfik nj iy;sl lrk w;r moaO;sh isÿùï j,g laIkslj  m%;spdr olajhs'  
 
(i) Single User-Single Tasking tAl mßYS,l"-tAl ld¾hh 

 

• Single User :- Only one user can interact with the system at a time.  
tAl mßYS,l (- moaO;sh iuÕ tljr wka;¾l%shd l< yelafla tla mßYS,lfhl=g muKs' 
 

• Single Tasking :- Only one task (or process) can run at a time.  
tAl ld¾hh (- jrlg l%shd;aul l< yelafla tla ld¾hhla ^fyda l%shdj,shla& muKs' 

Example :- Early personal computers like MS-DOS systems where the user could run one program at 

a time.  

WodyrKh (- mßYS,lhdg jrlg tl jevigykla l%shd;aul l< yels MS-DOS moaO;s jeks uq,a 
mqoa.,sl mß.Kl' 

 

(ii) Single User, Multi Tasking tAl mßYS,l" nyq ld¾h 
 

• Single User :- Only one user can interact with the system at a time.  
;ks mßYS,l (- moaO;sh iuÕ tljr wka;¾l%shd l< yelafla tla mßYS,lfhl=g muKs' 
 

• Multi Tasking :- Multiple tasks (or processes) can run simultaneously.  
nyq ld¾h (- nyq ld¾hhka ^fyda l%shdj,s& tljr l%shd;aul úh yel' 

Example :- Modern desktop operating systems like Windows, macOS, or Linux where a single user 

can run multiple applications (e.g:- a web browser, word processor, and media player) at the same 

time.  

WodyrK (- Windows, macOS fyda Linux jeks kùk fvialafgdma fufyhqï moaO;s" tla 
mßYS,lfhl=g tljr fhÿï lsysmhla ^Wod:- fjí w;srslaiqjla" joka ilik iy udOH jdolhla& 
Odjkh l< yel' 
 
 

 

 

1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

3) C only. 
C muKs. 

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

5) B and C only. 
B yd C muKs. 
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(iii) Multi User, Multi Tasking nyq mßYS,l" nyq ld¾h 

 

• Multi User :- Multiple users can interact with the system simultaneously. 

Multi User :- nyq mßYS,lhskag tljr moaO;sh iuÕ wka;¾ l%shd l< yel'  
 

• Multi Tasking: Multiple tasks (or processes) can run simultaneously, often for different users. 

Multi Tasking( nyq ld¾hhka ^fyda l%shdj,s& tljr l%shd;aul úh yel" fndfyda úg úúO 
mßYS,lhska i|yd' 

Example :- Unix and Linux servers where multiple users can log in remotely and run their applications 

concurrently.  
WodyrKh (- hqkslaia iy ,sklaia fiajdodhlhka lsysm fofkl=g ÿria:j mqrKh ù Tjqkaf.a fhÿï 
iu.dój Odjkh l< yel' 

 

Mainframe computers that support hundreds or thousands of users simultaneously, each running multiple 

processes.  

mßYS,lhka ish .Kkla fyda oyia .Kklg tljr iydh olajk Mainframe mß.Kl" tla tla 
l%shdj,s lsysmhla l%shd;aul lrhs' 
 

A. Generating monthly electricity bills of customers 
.kqfokqlrejkaf.a udisl úÿ,s ì,am;a ckkh lsÍu 
 

This task does not require real-time processing. Electricity bills can be generated at any time during 

the month or at the end of the month, and the process can be completed in a batch mode without the 

need for immediate response.  
fuu ld¾hhg ;;H ld,Sk ieliqï wjYH fkdfõ' udih ;=< fyda udih wjidkfha ´kEu fõ,djl 
úÿ,s ì,am;a ckkh l< yels w;r" laIKSl m%;spdr oelaùulska f;drj l%shdj,sh lKavdhï 
udÈ,shlska wjika l< yelsh' 
 

B. Updating the bank account balance of a customer when she/he withdraws money from an ATM 

.kqfokqlrejl= iajhxl%Sh fg,¾ hka;%hlska (ATM) uqo,a ,nd.kakd úg wehf.a$Tyqf.a nexl= 

.sKqfï fYaIh hdj;ald,Sk lsÍu 
  

This task requires real-time processing. When a customer withdraws money from an ATM, the bank 

account balance needs to be updated immediately to reflect the accurate balance. Any delay in 

updating the balance could lead to incorrect information being displayed to the customer or potential 

overdraft issues.  

fuu ld¾hhg ;;H ld,Sk ieliqï wjYH fõ' .kqfokqlrefjl= ATM hka;%hlska uqo,a ,nd .kakd 
úg" ksjerÈ fYaIh ms<sìUq lsÍu i|yd nexl= .sKqï fYaIh jydu hdj;ald,Sk l< hq;=h' fYaIh 
hdj;ald,Sk lsÍfï hï m%udohla mdßfNda.slhd fj; jerÈ f;dr;=re m%o¾Ykh lsÍug fyda whsrd 
.eg¨ we;s ùug fya;= úh yel' 
 

C. Updating the stock balance in a store upon successful completion of each transaction 
id¾:lj wjika jQ iEu .kqfokqjlgu miqj .nvdjl b;sß f;d.h hdj;ald,Sk lsÍu  
 

This task also requires real-time processing. When a customer completes a transaction, the store's 

inventory system needs to be updated immediately to reflect the accurate stock levels. If the stock 

balance is not updated in real-time, it could lead to overselling or incorrect inventory management.  
fuu ld¾hhg ;;H ld,Sk ieliqï wjYH fõ' .kqfokqlrefjl= .kqfokqjla iïmQ¾K l< úg" 
ksjerÈ fldgia uÜgï ms<sìUq lsÍu i|yd .nvdfõ bkafjkagß moaO;sh jydu hdj;ald,Sk l< 
hq;=h' fldgia fYaIh ;;H ld,Skj hdj;ald,Sk fkdl<fyd;a" th wêl f,i úlsŒKsug fyda jerÈ 
bkafjkagß l<ukdlrKhg fya;= úh yel' 

 

B and C require real-time processing to ensure immediate updates to customer accounts and inventory 

systems, while A can be processed in a batch mode without the need for immediate response. 

B iy C mdßfNda.sl .sKqï iy bkafjkagß moaO;s fj; laIksl hdj;ald,Sk lsÍï iy;sl lsÍu i|yd 
;;H ld,Sk ieliqï wjYH jk w;r" A laIksl m%;spdr wjYH;djhlska f;drj lKavdhï udÈ,shlska 
ielish yel' 
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3. Which of the following lists a computer memory hierarchy in the descending order of access speed? 

mß.Kl u;l OQrdj,shla m%fõY fõ.fha wjfrdayK mÜmdáhg ilid we;af;a my; i|yka ljrl o? 
 

1) hard disk, registers, L2 cache, L1 cache, main memory 

2) main memory, L1 cache, registers, L2 cache, hard disk 

3) registers, main memory, hard disk, L1 cache, L2 cache 

4) registers, L1 cache, L2 cache, main memory, hard disk 

5) L1 cache, L2 cache, registers, main memory, hard disk 
 

Answer : 4 ) 
 

1. Hard disk oDV ;eáh 

A hard disk drive (HDD) is a data storage device that uses magnetic storage to store and retrieve digital 

information. It consists of one or more rigid rapidly rotating disks (platters) coated with magnetic material. 

The data is read from and written to the disk using a head that moves across the disk's surface.  

oDV ;eáh (HDD) hkq äðg,a f;dr;=re .nvd lsÍu iy ,nd .ekSu i|yd pqïnl wdphkh Ndú;d 
lrk o;a; .nvd lsÍfï WmlrKhls' th pqïnl øjH j,ska wdf,am lrk ,o oDv fõ.fhka N%uKh 
jk ;eá tlla fyda lsysmhlska iukaú; fõ' ;eáfha u;=msg yryd .uka lrk ysila Ndú;fhka o;a; 
lshjd ;eáhg ,shd we; 
 
2. Registers frðiag¾ 

Registers are small, high-speed storage locations within a computer's central processing unit (CPU). They 

are used to hold data temporarily during the execution of instructions.  

frðiag¾ hkq mß.Klfha uOHu ieliqï tAllhla (CPU) ;=< l=vd yd wêfõ.S .nvd ia:dk fõ' 
Wmfoia l%shd;aul lsÍfï§ o;a; ;djld,slj r|jd .ekSug tAjd Ndú;d fõ'  

 

3. Cache Memory jdrl u;lh 

Cache memory is a small, high-speed memory located close to the CPU. It stores frequently accessed 

data and instructions to reduce the time the CPU takes to retrieve this information from the main 

memory (RAM).  

jdrl u;lh hkq CPU tlg wdikakj msysgd we;s l=vd" wêfõ.S u;lhls' th m%Odk u;lfhka 
(RAM) fuu f;dr;=re ,nd .ekSug CPU tlg .;jk ld,h wvq lsÍug ks;r m%fõY jk o;a; 
iy Wmfoia .nvd lrhs'  
 
Types of Cache Memory  
jdrl u;lh j¾. 

 

• L1 Cache (Level 1 Cache) 

Location:- Closest to the CPU cores.  

ia:dkh(- CPU uOHhg wdikakj' 
 

Size:- Typically very small, ranging from 16KB to 128KB per core.  

m%udKh( idudkHfhka b;d l=vd" yrhl 16KB isg 128KB olajd mrdihl mj;S' 
 

Purpose:- Stores the most frequently accessed data and instructions that the CPU needs immediately. 

CPU fj; laIKslj wjYH jk ks;r m%fõY jk o;a; iy Wmfoia .nvd lrhs 
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• L2 Cache (Level 2 Cache) 

Location:- Slightly farther from the CPU cores than L1 cache, but still on the same chip  
ia:dkh(- L1 jdrl u;lh jvd CPU yrfhka u|la ÿßka" kuq;a ;ju;a tlu Ñmfha we;' 
 

Size:- Larger than L1 cache, ranging from 256KB to a few megabytes per core.  
m%udKh(- L1 jdrl u;lh jvd úYd," yrhlg 256KB isg fu.dnhsÜ lsysmhla olajd mrdihl mj;S' 
 

Speed:- Slower than L1 cache but faster than L3 cache, with access times typically around 10-20 

nanoseconds.  

fõ.h(- L1 jdrl u;lh jvd ukao.dó kuq;a L3 jdrl u;lhg jvd fõ.j;a" m%fõY fõ,djka 
idudkHfhka kefkda ;;amr 10-20 muK fõ' 
 

Purpose:- Acts as a secondary cache to L1, storing data and instructions that are not as frequently 

accessed but still require quick retrieval.  

wruqK(- L1 fj; oaú;shsl jdrl u;lh f,i l%shd lrhs" ks;r m%fõY fkdjk kuq;a ;ju;a blauka 
,nd .ekSu wjYH jk o;a; iy Wmfoia .nvd lrhs' 
 

• L3 Cache (Level 3 Cache) 

Location:- Shared among all the cores on a multi-core processor, typically farther from the cores than 

L1 and L2 caches.  

ia:dkh(- laIqø ilik we;s ish¨u yrhka w;r fnodf.k we;" idudkHfhka L1 iy L2 jdrl 
u;lhg jvd uOHhkaf.ka ÿßka' 
 

Size:- The largest cache, ranging from a few megabytes to tens of megabytes.  
m%udKh(- fu.dnhsÜ lsysmhl isg fu.dnhsÜ oyhla olajd jQ úYd,;u jdrl u;lh 
 

Speed:- Slower than L1 and L2 caches but faster than main memory, with access times typically 

around 20-50 nanoseconds.  

fõ.h(- L1 iy L2 jdrl u;l jvd ukao.dó kuq;a m%Odk u;lhg jvd fõ.j;a" m%fõY fõ,djka 
idudkHfhka kefkda ;;amr 20-50 muK fõ' 
 

Purpose:- Serves as a last-level cache before accessing the slower main memory. It helps reduce the 

latency for accessing data that is not found in L1 or L2 caches.  
wruqK(- ukao.dó m%Odk u;lhg m%fõY ùug fmr wjidk uÜgfï jdrl u;lhla f,i fiajh 
lr th L1 fyda L2 jdrl u;l fkdue;s o;a; fj; m%fõY ùfï m%udoh wvq lsÍug WmldÍ fõ' 

 

4. Main Memory / Random Access Memory (RAM) m%Odk u;lh 

RAM (Random Access Memory) is a type of computer memory that is used to store data and machine 

code currently being used. RAM is volatile, meaning it loses its data when the computer is turned off. 

RAM plays a crucial role in a computer's performance by providing space for the operating system, 

applications, and data that are in use. 

Random Access Memory(RAM)  hkq oekg Ndú;d jk o;a; iy hka;% fla; .nvd lsÍug Ndú;d 
lrk mß.Kl u;l j¾.hls' RAM kYH fõ" tkï mß.Klh l%shd úrys; jQ úg tys o;a; ke;s 
ù hhs' fufyhqï moaO;sh" fhÿï iy Ndú;fha mj;sk o;a; i|yd bv ,nd §fuka mß.Klhl 
l%shdldß;ajh i|yd RAM ;SrKd;aul ld¾hNdrhla bgq lrhs'  
 
In the diagram below, speed and cost increase from bottom to top, while size and capacity increase from 
top to bottom. 
my; rEmigykg wkQj fõ.h iy msßjeh my< isg by<g;a m%udKh iyd Odß;dj by< isg my<g;a 
jeä fõ' 
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Summary  
idrdxYh 
 

So, the correct hierarchy from fastest to slowest is  
tneúka" fõ.j;au isg ukao.dó olajd ksjerÈ Oqrdj,sh jkafka 
 

1.  Registers frðiag¾ 

2.  L1 Cache L1 jdrl u;lh 

3.  L2 Cache L2 jdrl u;lh 

4.  Main Memory m%Odk u;lh 

5.  Hard Disk oDV ;eáh 
 

Answer should be 4.   

ms<s;=r 4 úh hq;=h 
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4. Which of the following gives the correct results of bit-wise AND and bit-wise OR operations between 

the two binary numbers 010101002 and 111010012 respectively? 

01010100" iy 11101001 hk oaúuh ixLHd fol w;r ìgq wkqidß; (bit-wise) AND iy ìgq 
wkqidß; OR fufyhqïj, ksjerÈ m%;sM, ms<sfj<ska oelafjkafka my; ljrl o? 

 

1) 010000002, 111111012 
2) 000000102, 101110012 
3) 101111012, 110010102 
4) 110000002, 001011002 
5) 111111012, 010100112 

 
Answer : 1 ) 
 

Bitwise AND 
 

The result of the bitwise AND operation is a new binary number where each bit is 1 if the corresponding 

bits of both operands are 1, otherwise it is 0. 

ìgq wkqidß; AND fufyhqfï m%;sM,h kj oaúuh ixLHdjla jk w;r tys§ ìgq hq.,hka foflysu 
wkqrEm ìgq folu 1 kï m%;sodk ìgqj 1 fõ" tfia fkdue;s kï th 0 fõ' 
 
In Python this is represented by the & symbol. 

mhs;ka ys§ fuh & ixfla;fhka ksrEmKh lrhs' 
 
The truth table for the bitwise AND operation is shown below. 

ìgq wkqidß; AND fufyhqu i|yd i;H;d j.=j my; oelafõ' 
 
 
 
 
 
 
 

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

 
Bitwise OR 
 

The result of the bitwise OR operation is a new binary number where each bit is 1 if the corresponding bit 

of either or both operands is 1, otherwise it is 0. 

ìgq wkqidß; OR fufyhqfï m%;sM,h kj oaúuh ixLHdjla jk w;r tys§ wkqrEm tla ìgqjla 1 kï 
fyda ìgq folu 1 fõ kï fyda m%;sodk ìgqj 1 fõ" tfia fkdue;s kï th 0 fõ' 

 
In Python this is represented by the | symbol. 
mhs;ka ys§ fuh | ixfla;fhka ksrEmKh lrhs' 
 
The truth table for the bitwise OR operation is shown below. 
ìgq wkqidß; OR fufyhqu i|yd i;H;d j.=j my; oelafõ' 
 
 
 
 
 
 
 

 

X Y X OR Y 

0 0 0 

0 1 1 

1 0 1 

1 1 1 

 

   0 1 0 1 0 1 0 02 

              1 1 1 0 1 0 0 12 

   0 1 0 0 0 0 0 02 

X Y X AND Y 

0 0 0 

0 1 0 

1 0 0 

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

 
 
 
 

 
 

Bitwise XOR 
 

The result of the bitwise XOR operation is a new binary number where each bit is 1 if the corresponding 
bits of the operands are different, and 0 if they are the same. 
ìgq wkqidß; XOR fufyhqfï m%;sM,h kj oaúuh ixLHdjla jk w;r tys§ tla tla wkqrEm ìgq 
fjkia kï m%;sodk ìgqj 1 jk w;r tAjd iudk kï 0 fõ' 
 
In Python this is represented by the ^ symbol. 
mhs;ka ys§ fuh ^ ixfla;fhka ksrEmKh lrhs' 
 
The truth table for the bitwise XOR operation is shown below. 
ìgq wkqidß; XOR fufyhqu i|yd i;H;d j.=j my; oelafõ' 
 
 
 
 
 
 
 
 
 

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

 
 
 
 

 
Bitwise NOT 
 

The result of the bitwise NOT operation is a new binary number where each bit is flipped. a 0 becomes a 

1, and a 1 becomes a 0. 

ìgq wkqidß; NOT fufyhqfï m%;sM,h jkafka tla tla ìgq fmr<k ,o kj oaúuh wxlhls' fuys§ 
0" 1 njg m;a jk w;r 1" 0 njg m;a fõ' 
 
In Python this is represented by the ~ symbol. 

mhs;ka ys§ fuh ~ ixfla;fhka ksrEmKh lrhs' 
 
The truth table for the bitwise NOT operation is shown below. 

ìgq wkqidß; NOT fufyhqu i|yd i;H;d j.=j my; oelafõ' 
 
 
 
 
 
 
Accordingly, the answer can be obtained in the following way. 
tA wkqj ms<s;=r my; wdldrhg ,nd.; yelsh' 
 
0 1 0 1 0 1 0 02 → 1 0 1 0 1 0 1 12 
 

 

 

X Y X XOR Y 

0 0 0 

0 1 1 

1 0 1 

1 1 0 

 

   0 1 0 1 0 1 0 02 

              1 1 1 0 1 0 0 12 

   1 1 1 1 1 1 0 12 

   0 1 0 1 0 1 0 02 

              1 1 1 0 1 0 0 12 

   1 0 1 1 1 1 0 12 

X NOT X 

0 1 

1 0 
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5. What is the correct binary equivalent of decimal 12.7510? 

oYuh 12.7510 g ;=,H jk ksjerÈ oaùuh ixLHdj l=ula o? 
 

 
 
 

Answer : 4 ) 
 

Following steps can be followed to convert a decimal number with decimals to another base. 
oYu iys; oYuh ixLHdjla fjk;a mdohlg mßj¾;kh lsÍfï§ my; mshjr wkq.ukh l< 
yelsh' 
  
While converting this number to binary base, we can first consider only the non-decimal part and divide 

by the corresponding base. When the remainder is written in front of the division and the numbers are 

lined up from bottom to top, the corresponding number is obtained. 
fuu ixLHdj oaúuh mdohg mßj¾;kh lsÍfï§ m<uqj fuys oYu rys; fldgi muKla i,ld 
wod< mdofhka fnÈh yelsh' tf,i fn§fï§ ,efnk b;sßh bÈßfhka ,shd my< isg by<g tu 
ixLHd fm<.eiajQ úg wod< ixLHdj ,efí' 
  
  
  

  

  

  

 

 
Accordingly,  tA wkqj, 
 

1210 = 11002 

  

Then let's consider the decimal part of this. Here the decimal part should be multiplied by the relevant 

base until it reaches 0. Once a digit reaches the non-decimal part, it should be treated as 0 again in the next 

step. Then the digits coming in the non-decimal part are aligned from top to bottom to get the 

corresponding number. No 0 should be applied to the non-decimal part at the beginning of this. 

miqj fuys oYu fldgi i,ld n,uq' fuys§ oYu fldgi 0 jk f;la wod< mdofhka .=K l< hq;=h' 
oYu rys; fldgig b,lalula meñKs miq th B<Õ mshjf¾§ kej; 0 f,i ie,lsh hq;=h' túg 
oYu rys; fldgig meñfKk b,lalï by< isg my<g fm<.eiajQ úg wod< ixLHdj ,efí' fuys 
wdrïNfha§ oYu rys; fldgig 0 fkdfhÈh hq;=h' 
  
  
  
  
  

 
 

Accordingly,  tA wkqj, 

 
.7510 = .112 

  

Accordingly, the correct number can be written as follows. 
tA wkqj ksjerÈ ixLHdj my; mßÈ ,súh yelsh' 
  

12.7510 = 1100.112 
 
 
 
 
 
 
 
 
 

          

1) 1011.012 2) 1011.112 3) 1100.002 4) 1100.112 5) 1100.012 
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2 

2 

2 

12  

6 -0 

3 -0 

2 1 -1 

 0 -1 

 

  .75 x 2 

1.50 x 2 

1.00 



 

 

 
6. What is the correct 2’s complement binary representation of decimal –4110 using 8-bits? 

ìgq 8 Ndú;fhka oYuh – 4110 ys ksjerÈ 2ys wkqmQrlh oaúuh(2’s complement) ksfhdackh l=ula o? 
 

 
 
 

Answer : 5 ) 

 

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

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

1’s complement tflys wkqmQrlh 
 

1's complement of a negative binary number is obtained by inverting (flipping) all the bits in the 

binary representation of the number. In other words, all 0s are changed to 1s and all 1s are 

changed to 0s. 
RK oaúuh ixLHdjl 1 ys wkqmQrlh ,nd .kafka ixLHdfõ oaúuh ksrEmKfha we;s ish¨u ìgq 
m%;sf,dau lsÍu (fmr<Su) u.sks' fjk;a jpk j,ska lsjfyd;a" ish¨u 0" 1 f,i;a" ish¨ 1" 0 f,i;a 
fjkia fõ' 
 
001010012 → 110101102 

 

2’s complement foflys wkqmQrlh 

 

2's complement is a way to represent signed integers in binary, where the most significant bit (MSB) 

represents the sign of the number.  

2 ys wkqmQrlh hkq oaúuh ;=< ,l=Kq iys; ksÅ, ksrEmkh lsÍfï l%uhls" tys§ jeäu fjfiis 
ìgqj (MSB) ixLHdfõ ,l=K ksfhdackh lrhs'  
 
Finding the 2's complement can be done by adding 1 to the one's complement obtained. 

2 ys wkqmQrlh fiùfï§ ,nd.;a tflys wkqmQrlhg 1 la tl;= lsÍu u.ska isÿl< yelsh' 
 
 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

          

1) 00101001           2) 01010110           3) 10101001           4) 11010110          5) 11010111 
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4110 

27 26 25 24 23 22 21 20 

128 64 32 16 8 4 2 1 

0 0 1 0 1 0 0 1 

001010012 

 

   1 1 0 1 0 1 1 02 

+                          12 

   1 1 0 1 0 1 1 12 
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Signed magnitude method ,l=Kqj;a ixLHd ksrEmKh 
 

The signed magnitude method is a way to represent signed integers in binary, where the most significant 

bit (MSB) is used to indicate the sign of the number. The remaining bits represent the magnitude of the 

number. 
,l=Kqj;a ixLHd ksrEmK l%uh hkq oaúuh ;=< ,l=Kqj;a ksÅ, ksrEmKh lsÍfï l%uhls" tys§ 
ixLHdfõ ,l=K oelaùug jeäu fjfiis ìgqj (MSB) Ndú;d fõ' b;sß ìgq ixLHdfõ úYd,;ajh 
ksfhdackh lrhs' 
 

The MSB is used to indicate whether the number is positive (0) or negative (1). 

ixLHdj Ok (0) o iDK (1) o hkak oelaùug MSB Ndú;d fõ' 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
+4110 → 001010012 

-4110 → 101010012 

 

Unsigned magnitude representation ,l=Kq rys; ixLHd ksrEmKh 

 

The unsigned magnitude representation is a way to represent non-negative integers in binary. In this 

method, the binary digits (bits) are used solely to represent the magnitude or value of the number, 

without any sign information. 
,l=Kq rys; ixLHd ksrEmKh hkq oaúuh ;=< iDK fkdjk mQ¾K ixLHd ksfhdackh lrk wdldrhls' 
fuu l%ufha§" oaúuh b,lalï ^ìÜ& Ndú;d lrkqfha lsisÿ ,l=Kq f;dr;=rla fkdue;sj" ixLHdfõ 
úYd,;ajh fyda w.h ksrEmKh lsÍug muKs' 
 
+4110 → 001010012 
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7. The address of an instruction was shown as 10f9 in hexadecimal. What is that address in decimal? 

Wmfoil fhduqj (address) IâoYuh 10f9 f,i fmkaúKs' tu fhduqj oYuh wdldrhg l=ula fõ o? 
 

 
 
 

Answer : 3 ) 

 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

          

1) 25 2) 1249 3) 4345 4) 10159 5) 16249 
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Converting hexadecimal to decimal. 
IâoYuh" oYuhg mßj¾;kh lsÍu' 

10F916 

1 0 F = 15 9 

163 162 161 160 

4096 x 1 256 x 0 16 x 15 1 x 9 

4096 + 0 + 240 + 9 

434510 

 

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

10F916 

1 0 F = 15 9 

0001 0000 1111 1001 

10000111110012 

 

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

10F916 

0001 0000 1111 1001 

10000111110012 

001 000 011 111 001 

1 0 3 7 1 

103718 

 



 

 

 
8. A particular command can be used to output a text file in its binary format.Assume a file contains 

the following text: 
mdG f.dkqjla (text file) oaúuh wdldrfhka fmkaùug hï úOdkhla Ndú; l< yels h' tla;rd f.dkqjla 
my; mdGfhka iukaú; hehs Wml,amkh lrkak' 
 

0 Waste! 
 

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

 

1) 00110000 00100000 01010111 01100001 01110011 01110100 01100101 00001010 
2) 00110000 01010111 01100001 01110011 01110100 01100101 00100001 00001010 
3) 00110000 00100000 01010111 01100001 01110011 01110100 01100101 00100001 00001010 

4) 00110000 00100000 01110111 01100001 01110011 01110100 01100101 00100001 00001010 
5) 00110000 00100000 01010111 01100001 01110011 01110100 01100101 00100000 00001010 

 
Important notes: 
 

(i) The file ends with a LINE FEED character. 
f.dkqj LINE FEED wkq ,laIKfhka wjika fõ' 
 

(ii) Some selected rows from the 7-bit ASCII table are given below: 
7-bit ASCII j.=fõ f;dard.;a fma<s lsysmhla my; oelafõ' 
 

 
 
 
 
 
 
 
 
 

Answer : 3 ) 
 

According to the above instructions, commands should be given in the following manner to display the 

text. 
by; Wmfoia j,g wkqj tu mdGh ksrEmKh i|yd my; wdldrhg úOdk ,ndÈh hq;=h' 
 

0 (Space) W a s t e ! (Linefeed) 
 

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

text given here. 0 can be added to the left of the numbers in the table since the answer is in 8 bits. 

fuys§ ,nd§ we;s mdGhg .e<fmk f,i wod< ASCII fla;h j.=fjka f;dard ,sùfuka ms<s;=r ,nd.; 
yelsh'ms<s;=frys mj;skafka ìgq 8ys tAjdhska neúka j.=fjys mj;sk ixLHdj, jï miska 0la tlal< yelsh' 
 

0  → 00110000 

Space  → 00100000 

W  → 01010111 

a  → 01100001 

s  → 01110011 

t  → 01110100 

e  → 01100101 

!  → 00100001 

Linefeed → 00001010 
 

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

00110000 00100000 01010111 01100001 01110011 01110100 01100101 00100001 00001010 
 

Character Binary 

(LINE FEED) 0001010 

(SPACE) 0100000 

! 0100001 

0 0110000 

W 1010111 

 

Character Binary 

a 1100001 

e 1100101 

s 1110011 

t 1110100 

w 1110111 
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9. Consider the following logic circuit: 

my; ;d¾lsl mßm:h i,lkak' 
 
 

 
 
 

 
 

When B=1, what would definitely be the output at Q? 
B=1 jk úg" Q ys m%;sodkh ksh; jYfhkau jkqfha l=ula o? 
 

 
 
 

Answer : 2 ) 

 

First let's get the expression related to Q output here. 

m<uqj fuys Q m%;sodkhg wod< m%ldYkh ,nd.ksuq' 
 
 
 

 

 

 

 

 

Q = A. B + B̅̅̅ ̅̅ ̅̅ ̅̅ ̅̅  

 

According to the data, let's consider the value of B as 1. 

o;a;hg wkqj fuys B ys w.h 1 f,i i,ld iq¿ lruq' 
 

Q = A. 1 + 1̅̅̅ ̅̅ ̅̅ ̅̅ ̅̅  
 
This boolean expression can be simplfied as follows. 
fuu nQ,shdkq m%ldYkh my; wdldrhg iq¿ l< yelsh' 
 

Q = A. 1 + 1̅̅̅ ̅̅ ̅̅ ̅̅ ̅̅  

  = A + 1̅̅̅ ̅̅ ̅̅ ̅  Identity law i¾jiduH kHdh 

    = A + 0̅̅ ̅̅ ̅̅ ̅  1̅ = 0 

    = A̅   Identity law i¾jiduH kHdh 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

          

1) A 2) .A̅ 3) B 4) .B̅ 5) 0 

 

RAVINDU BANDARANAYAKE 
 

#ictfromabc -15- 



 

 

 
10. Simplified Boolean expressions help to obtain simpler circuits. Which of the following is a 

simplified form of 𝑋 +  𝑋̅𝑌? 

iq¿ l< nQ,Sh m%ldY jvd;a ir, mßm: ,nd.ekSug bjy,a fõ' 𝑋 + 𝑋̅𝑌 ys iq¿ l< m%ldYkhla 
jkafka my; l=ula o? 
 

 
 
 

Answer : 5 ) 
 

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

X +  X̅Y 

X + Y  Redundancy law iu;sßla; kHdh 
 
Here is how to verify this Redundancy law using basic Boolean laws. 
fuu iu;sßla; kHdh uQ,sl nQ,shdkq kS;s Ndú;fhka i;Hdmkh lrk wdldrh my; oelafõ' 
 

Method I 

 

X + X. Y 

X(1 + Y)  Distributive law ú>gk kHdh 

X(1)   Identity law i¾jiduH kHdh 

X   Identity law i¾jiduH kHdh 
 
Method II 

 

X + X̅. Y 

(X + X̅). (X + Y) Distributive law ú>gk kHdh 
1. (X + Y)  Inverse law m%;sf,dau kHdh 
X + Y   Identity law i¾jiduH kHdh 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

          

1) X 2) Y 3) X.Y 4) X̅.Y 5) X+Y 
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11. Consider the following truth table: 

my; i;H;d j.=j i,lkak' 
 

 
 
 
 
 
 
 
 
 
 

 
What is the correct Karnaugh map for the above truth table? 
by; i;H;d j.=j i|yd ksjerÈ ldfkda is;shu l=ula o? 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Answer : 2, 4 ) 

 

Grey code 
 

In a Gray code sequence, adjacent values only differ by a single bit. This means that adjacent cells in the 

Karnaugh map also only differ by a single Boolean variable.  

Gray code wkqms<sfj,l" hdno w.hka fjkia jkafka ;ks ìgqjlska muKs' fuhska woyia lrkafka ldfkda 
is;shfï hdno fldaI o fjkia jkafka ;ks nQ,shdkq úp,Hhlska muKla njhs'  
 
The Karnaugh map is designed to "wrap around" at the edges, treating the map as a 3D cylinder or torus. 

With the first and last values differing by only one bit. 

ldfkda is;shu ;%sudK is,skavrhla fyda fgdaria tlla f,i i,lñka" odrj, “jfÜ t;Sug” ks¾udKh 
lr we;' m<uq iy wjidk w.hka tl ìÜ tllska muKla fjkia fõ' 
 
Accordingly, considering this Gray code property, answers 1, 3, 5 can be removed. 

tA wkqj fuu Gray code .=Kdx.h i,ld 1, 3, 5 ms<s;=re bj;a l< yelsh' 
 
Considering answers 2 and 4, it appears that the Gray code of the Karnaugh maps is correct. 

2 iy 4 ms<s;=re ie,l+ úg tu ldfkda is;shï j, Gray code tl ksjerÈ nj fmkS hhs' 
 
 
 
 
 
 

   
 

1) 2) 3) 

   

  

 

 

4) 5)  

 

A B C Z 

0 0 0 0 

0 0 1 0 

0 1 0 1 

0 1 1 1 

1 0 0 1 

1 0 1 1 

1 1 0 0 

1 1 1 0 
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Also, the values marked in them are also correct according to the truth table. Therefore, both answers 2 

and 4 are true here. 

tfukau tAjdfhys ,l=Kq lr we;s w.hkao i;H;d j.=jg wkqj ksjerÈ fõ' tuksid, fuys§ 2 iy 4 
ms<s;=re folu i;H fõ' 

 
12. A program in execution in a computer is called a process. Such a process transits between several 

states during its lifetime. Which of the following correctly represents a possible state transition 
sequence of a process? 
mß.Klhl ls%hd;aul jk l%uf,aLhla l%shdhkhla (process) f,i ye¢kafõ' tjeks l%shdhkhla ;u Ôú; 
ld,fha§ ;;a;aj (states) lsysmhla w;r ixl%uKh fõ' l%shdhkhlg wod< ;;a;aj ixl%dka;s ms<sfj<la (state 
transition sequence) my; ljrl ksjerÈj ksrEmKh lrhs o? 

 

1) New ⇾ Ready ⇾ Running ⇾ Waiting ⇾ Ready ⇾ Running ⇾ Terminated 
kj ⇾ iQodkï ⇾ l%shd;aul ⇾ wjysr l< ⇾ iQodkï ⇾ l%shd;aul ⇾ wjika 

 

2) New ⇾ Ready ⇾ Waiting ⇾ Running ⇾ Waiting ⇾ Running ⇾ Terminated 
kj ⇾ iQodkï ⇾ wjysr l< ⇾ l%shd;aul ⇾ wjysr l< ⇾ l%shd;aul ⇾ wjika 

 

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

 

4) New ⇾ Running ⇾ Waiting ⇾ Ready ⇾ Waiting ⇾ Running ⇾ Terminated 
kj ⇾ l%shd;aul ⇾ wjysr l<  ⇾ iQodkï ⇾ wjysr l< ⇾ l%shd;aul ⇾  wjika 

 

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

 
Answer : 1 ) 
 
Thoery  
 

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

 00 01 11 10 

0 0 0 1 1 

1 1 1 0 0 

 

BC 
A  00 10 11 01 

0 0 1 1 0 

1 1 0 0 1 

 

BC 
A 

RAVINDU BANDARANAYAKE 
 

#ictfromabc -18- 

New 
kj ;;ajh 

Ready/Waiting 
/§ isák$ 

iQodkï ;;ajh 

Suspended and 
Blocked  

m%;syrKh l, 
wjysr l< 
;;ajh 

Running 
Odjk 
;;ajh 

Terminated 
wjika l< 
;;ajh 

Blocked 
;djld,slj 
wjysr l< 
;;ajh 

 

Suspended 
and Ready 
m%;syrKh 

l, /§isák 
;;ajh 



 

 

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

 
• New kj$ks¾ñ; ;;ajh 

 

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

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

 
• Ready iQodkï ;;ajh 

 

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

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

 

• Running Odjk ;;ajh 
 

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

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

 

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

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

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

 

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

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

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

 

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

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

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

 

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

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

 
13. Which of the following is not a task of a computer operating system? 

mß.Kl fufyhqï moaO;shl ld¾hhla fkdjkafka my; ljrla o? 
 

1) selecting a memory frame for a page of a process 
l%shdhkhl msgqjla (page) i|yd u;l rduqjla (memory frame) f;dard.ekSu 

 

2) maintaining a list of free memory frames 
ksoyia ^oekg Ndú;fha fkdue;s& u;l rduq ,ehsia;=jla mj;ajd .ekSu 

 

3) maintaining a page table for each process 
tla tla l%shdhkh i|yd msgq j.=jla (page table) mj;ajd .ekSu 

 

4) monitoring the usage of binary files on a hard disk 
oDV äialhl we;s oaúuh f.dkqj, (binary files) Ndú;h wëlaIKh lsÍu  

 

5) swapping processes between main memory and hard disk 
m%Odk u;lh yd oDV äialh w;r l%shdhk m%;syrKh (swapping) 

 
Answer : 4 ) 
 

Tasks of a Computer Operating System 
mß.Kl fufyhqï moaO;shl ld¾hhka 
 

• Memory Management: u;l l<ukdlrKh 
 

Allocates and deallocates memory to running processes. 
Odjk l%shdj,s i|yd u;lh fjka lr fnod yeÍu' 
 

Keeps track of free and used memory locations. 
ksoyia iy Ndú;d l< u;l ia:dk ms<sn| jd¾;djla ;nd .kS' 
 

Employs techniques like paging or segmentation for efficient memory utilization.  
ld¾hlaIu u;l Ndú;h i|yd msgqlrKh fyda LKavkh jeks Ys,amSh l%u Ndú;d lrhs' 

 
• Process Management: l%shdhk l<ukdlrKh 

 

Creates and terminates processes. 
l%shdhk ks¾udKh lr wjika lrhs' 
 

Schedules processes for CPU execution, ensuring fair and efficient resource sharing. 
idOdrK iy ld¾hlaIu iïm;a fnod.ekSu iy;sl lrñka uOH ieliqï tAllh l%shd;aul lsÍu 
i|yd l%shdhk Wmf,aLk.; lrhs' 
 

Handles process synchronization and inter-process communication.  
l%shdhk iuuqyq¾;lrKh iy wka;¾ l%shdhk ikaksfõokh yiqrejhs' 

 
• Device Management: Wmdx. l<ukdlrKh 

 

Controls communication with peripheral devices (printers, scanners, etc.). 
m¾hka; Wmdx. ^uqøK hka;%" ialEk¾" wdÈh& iuÕ ikaksfõokh md,kh lrhs' 
 

Provides device drivers for specific hardware. 
úfYaIs; oDvdx. i|yd Wmdx. Odjl imhhs' 
 

Handles device interrupts and data transfer. 
Wmdx. ndOd lsÍï iy o;a; yqjudrej yiqrejhs' 
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• File Management: f.dkq l<ukdlrKh 

 

Organizes files on storage devices (hard disks, etc.) using a file system. 
f.dkq moaO;shla Ndú;fhka .nvd Wmdx. ^oDV ;eá" wdÈh& u; f.dkq ixúOdkh lrhs' 
 

Provides file creation, deletion, renaming, and access control mechanisms. 
f.dkq iE§u" uld oeóu" kej; kï lsÍu iy m%fõY md,k hdka;%Khka imhhs' 
 

• Security Management: wdrlaIK l<ukdlrKh 
 

Protects the system from unauthorized access, malware, and other threats. 
wkjir msúiqï" wksIag uDÿldx. iy fjk;a ;¾ck j,ska moaO;sh wdrlaId lrhs' 
 

Manages user accounts and permissions. 
mßYS,l .sKqï iy wjir l<ukdlrKh lrhs' 

 

• User Interface Management: mßYS,l w;=reuqyqK;a l<ukdlrKh 
 

Provides a user interface (UI) for interacting with the system (command line, graphical interface). 
moaO;sh iuÕ wka;¾l%shd lsÍu i|yd mßYS,l w;=reuqyqK;la ^UI& imhhs ^úOdk fma<s" Ñ;%l 
mßYS,l w;=reuqyqK;a&' 
 

Interprets user commands and translates them into actions for the system. 
mßYS,l úOdk w¾:l:kh lr tAjd moaO;sh i|yd l%shd njg mßj¾;kh lrhs' 

 
1) Selecting a memory frame for a page of a process: 

l%shdj,shl msgqjla i|yd u;l rduqjla f;aÍu 
 

This is a part of memory management. The OS is responsible for selecting appropriate memory 
frames for pages of processes to ensure efficient memory utilization and process execution. 
fuh u;l l<ukdlrKfha fldgils' ld¾hlaIu u;l Ndú;h iy l%shdj,s l%shd;aul lsÍu 
iy;sl lsÍu" l%shdj,s msgq i|yd iqÿiq u;l rduq f;dard.ekSfï j.lSu fufyhqï moaO;sh i;= fõ' 

 
2) maintaining a list of free memory frames 

ksoyia ^oekg Ndú;fha fkdue;s& u;l rduq ,ehsia;=jla mj;ajd .ekSu 
 

This is essential for memory management. The OS keeps track of free and used memory frames to 
allocate memory to processes as needed. 
u;l l<ukdlrKh i|yd fuh w;HjYH fõ' fufyhqï moaO;sh uÕska wjYH mßÈ l%shdj,s 
i|yd u;lh fjka lsÍug ysia iy Ndú; l< u;l rduq ms<sn| jd¾;djla ;nd .kS' 

 
3) maintaining a page table for each process 

tla tla l%shdhkh i|yd msgq j.=jla (page table) mj;ajd .ekSu 
  

This is a core function of the OS's memory management system. The page table keeps track of the 
mapping between virtual addresses and physical memory addresses for each process, enabling the 
use of virtual memory. 
fuh fufyhqï moaO;sfhys u;l l<ukdlrK moaO;sfha uQ,sl ld¾hhls' msgq j.=j tla tla 
l%shdj,sh i|yd w;:H ,smsk iy fN!;sl u;l ,smsk w;r is;shï.; lsÍu ksÍlaIKh lrhs" 
w;:H u;lh Ndú;h il%Sh lrhs' 

 
4) monitoring the usage of binary files on a hard disk 

oDV äialhl we;s oaúuh f.dkqj, (binary files) Ndú;h wëlaIKh lsÍu 
 

This task typically falls under the responsibilities of a file system, not the core functions of an 
operating system (OS). While the OS provides the file system with mechanisms to manage files, the 
detailed monitoring of binary file usage is generally a higher-level function performed by specific 
utilities or applications. 
fuu ld¾hh idudkHfhka f.dkq moaO;shl j.lSï hg;g jefÜ" fufyhqï moaO;shl uQ,sl 
ld¾hhka fkdfõ' fufyhqï moaO;sh uÕska f.dkq l<ukdlrKh i|yd hdka;%K f.dkq moaO;shg 
imhk w;r" oaúuh f.dkq Ndú;h ms<sn| iúia;rd;aul wëlaIKh idudkHfhka úfYaIs; 
Wmfhda.s;d fyda fhÿï uÕska isÿ lrkq ,nk by< uÜgfï ld¾hhls' 
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5) swapping processes between main memory and hard disk 

m%Odk u;lh yd oDV äialh w;r l%shdhk m%;syrKh (swapping) 
 

This is known as swapping or paging. The OS manages the transfer of processes between main 
memory and secondary storage (hard disk) to ensure that the active processes have enough memory 
to execute, thereby managing system performance and resource allocation. 
fuh yqjudre lsÍu fyda msgqlrKh f,i ye¢kafõ' il%sh l%shdj,Ska l%shd;aul lsÍug m%udKj;a 
u;lhla we;s nj iy;sl lsÍu i|yd m%Odk u;lh iy oaú;Shsl wdphkh ^oDV ;eáh& w;r 
l%shdj,s udre lsÍu fufyhqï moaO;sh úiska l<ukdlrKh lrhs" tuÕska moaO;s fha l%shdldß;ajh 
iy iïm;a fjka lsÍu l<ukdlrKh lrhs' 

 
Accordingly, can be selected as the correct answer is monitoring the usage of binary files on a hard disk. 
tA wkqj ksjerÈ ms<s;=r f,i f;dard .; yels jkafka oDV äialhl we;s oaúuh f.dkqj, (binary files) 
Ndú;h wëlaIKh lsÍu fõ' 

 
14. The block size of a disk is 4KB. A portion of its File Allocation Table (FAT) at a particular time is 

shown below. The portion shown indicates the blocks of the average.py file as well. 

äialhl tla ldKavhl úYd,kajh(block size) 4KB fõ' tu äialfha f.dkq úNdck j.=fõ(FAT) fldg-
ila tla;rd wjia:djl§ my; wdldrhg fõ' tu fldgi u.ska average.py f.dkqfõ ldKav o oelafõ' 

 
 
 
 
 
 
 

 
 

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

     II.  The directory entry of a file contains the block number of the first block of the file. 

f.dkqjlg wod< kdudj,s f;dr;=r (directory entry) f.dkqfõ m<uq ldKavfha ldKav 
wxlh olajhs' 

 

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

the average.py file respectively? 

average.py f.dkqfõ kdudj,s f;dr;=r iy average.py f.dkqj i|yd äialfha fjka lr we;s bv m%udKh 
ms<sfj<ska oelafjkafka my; ljrl o? 

 

 
 

Answer : 4 ) 
 

This is a question with the file allocation table. 
fuh f.dkq úNck j.=j iïnkaO .eg¨jls' 
 

 
 
 
 
 
 
 
 

 

 

Here the size of one block is given as 4KB.  
fuys tla ldKavhl úYd,;ajh f,i olajd we;' 
 

 

   FAT 

200 201 

201 200 

202 –1 

203 201 

204 205 

 

          

1) 200, 12KB 2) 200, 16KB 3) 200, 20KB 4) 203, 16KB 5) 203, 20KB 

 

    FAT 

200 202 

201 200 

202 –1 

203 201 

204 205 

 

last block  
wjika ldKavh 

block number 
directory entry 
ldKav wxlh 

kdudj,s f;dr;=r 
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Now let's find out the number of categories related to the file step by step.  
oeka mshjfrka mshjr f.dkqjg wod< ldKav .Kk fidhd n,uq' 
 

 

 

 

 

 

 

 

 

 

Here -1 indicates the last category. The last category file is referred to by category number 202. 

fuys -1 ka oelafjkafka wjidk ldKavh hs' wjidk ldKavhg f.dkqj fhduq ù we;af;a 202 jk 
ldKav wxlfhks' 
 

When you go to the 202nd category, it is observed that the file is referred to 202 with the 200th category 

number. 
202 fjks ldKavhg f.dia neÆ úg ksÍlaIKh jkafk a 202 fj; f.dkqj fhduqlr we;af;a 200 jk 
ldKav wxlfhks' 
 
When you look at the 200th category, it appears that the file is referred to it by the 201st category 

number. 

200 fjks ldKavhg f.dia neÆ úg fmkS hkafka th fj; f.dkqj fhduq ù we;af;a 201 fjks ldKav 
wxlfhks' 

 
When you go to 201, it is referred to by the batch number 203. 

201 fj; f.dia neÆúg th fj; fhduq ù we;af;a 203 fjks ldKav wxlfhks' 
 
Even after looking for category 203, no such category is found.  

bka miq 203 jk ldKavh fidhd ne¨j o tjeks ldKavhla oel.; fkdyels fõ'  
 
Accordingly, it appears that the first category of this file is 201 and its directory entry is 203. 

tA wkqj fmkS hkafka fuu f.dkqfõ m<uq ldKavh 201 nj;a tys kshudj,s f;dr;=r 203 nj;a h' 
 
Now let's find out the number of categories used for the file. 
oeka wms f.dkqj ioyd Ndú; jQ ldKav .Kk fidhd n,u q' 
 
 
 
 
 
 
 
 

 

 

 

Accordingly, it appears that 4 categories are required for the file.  
tA wkqj f.dkqj ioyd ldKav 4la wjYH nj fmkS hhs'  
 
If the size of one group is 4KB, the size of 4 groups is 16KB. 

tl ldKavhl úYd,;jh 4KB kï ldKavhl 4 l úYd,;ajh 16KB fõ' 
 
Accordingly, the correct answer is number 4.  
tA wkqj ksjerÈ ms<s;=r wxl 4 fõ' 

 

 

 

    FAT 

200 202 

201 200 

202 –1 

203 201 

204 205 

 

    FAT 

200 202 

201 200 

202 –1 

203 201 

204 205 

 

1 

2 

3 

4 
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15. Which of the following are Transport Layer protocols of the TCP/IP stack? 

TCP/IP wdlD;sfha m%jdyk ia;rfha (Transport Layer) kshudj,s jkafka fudkjd o? 
 

A -  Transmission Control Protocol (TCP) 
iïfma%IK md,k kshudj,sh (TCP) 

 

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

 

C -  File Transfer Protocol (FTP) 
f.dkq yqjudre kshudj,sh (FTP) 

 

D -  Internet Protocol (IP) 
wka;¾cd, kshudj,sh (IP) 
 

 
 
 

Answer : 1 ) 
 

The TCP/IP architecture, also known as the Internet Protocol Suite, is a set of communication protocols 
used for the Internet and similar networks.  
TCP$IP wdlD;sh" wka;¾cd, kshudj,s lÜg,h f,io ye¢kafõ" th wka;¾cd,h iy tA yd iudk 
cd, i|yd Ndú;d lrk ikaksfõok kshudj,s iuQyhls'  
 

 
1.  Application Layer  

fhÿï ia;rh 
 

The highest layer in the TCP/IP model, responsible for providing end-user services and applications. 
wjidk mßYS,l fiajd iy fhÿï iemhSu i|yd j.lsj hq;= ^TCP$IP& wdlD;sfha by<u 
ia;rhhs' 
 

This layer enables user interactions and network services such as web browsing, file transfer, email, 
and domain name resolution. 
fuu ia;rh mßYS,l wka;¾l%shd iy fjí n%jqiska" f.dkq yqjudrej" úoHq;a ;emE, iy jiï kdu 
úfNaokh jeks cd, fiajd ;Dma; lrhs' 
 

Protocols:  
kshudj,s 
 

HTTP, FTP, SMTP, POP3, IMAP, DNS, Telnet, SSH, and many others. 
HTTP, FTP, SMTP, POP3, IMAP, DNS, Telnet, SSH iy ;j;a fndfyda mj;S' 

 
2. Transport Layer  

m%jdyk ia;rh 
 

This layer is responsible for end-to-end communication, error-checking, and data flow control 
between devices. 
fuu ia;rh wka;fha isg wjidkh olajd ikaksfõokh" fodaI mÍlaId lsÍu iy Wmdx. w;r 
o;a; m%jdy md,kh i|yd j.lsj hq;=h' 

 

TCP 
Provides reliable, connection-oriented communication, ensuring that data is delivered error-free and 
in order. 
o;a; fodaIhlska f;drj iy ms<sfj,g ,nd fok w;r úYajdikSh" iïnkaO;d-keUqre ikaksfõokh imhhs' 

 
UDP 
Offers connectionless communication with minimal protocol overhead, useful for applications that 
require fast, efficient transmission. 
fõ.j;a" ld¾hlaIu iïfm%aIKhla wjYH fhÿï i|yd m%fhdackj;a nj wju kshudj,sh iuÕ 
iïnkaO;d rys; ikaksfõokhla isÿlrhs' 
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1)  A and B only. 
A yd B muKs. 

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

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

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

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

 



 

 

 
3. Internet Layer  

wka;¾cd, ia;rh 
 

This layer handles the logical addressing and routing of packets across the network. 
fuu ia;rh cd,h yryd melÜ ;d¾lsl ,smsk iy ud¾..; lsÍu yiqrejhs' 

 
Protocols:  
kshudj,s 
 

IP (Internet Protocol), ICMP (Internet Control Message Protocol), ARP (Address Resolution 
Protocol), and IGMP (Internet Group Management Protocol). 

IP ^wka;¾cd, kshudj,sh" ICMP ^wka;¾cd, md,k mKsúv kshudj,sh&" ARP ^,smsk úfNaok 
kshudj,sh& iy IGMP ^wka;¾cd, lKavdhï l<ukdlrK kshudj,sh&' 

 
4.  Network Interface Layer (Link Layer) 

cd,lrK w;=reuqyqK;a ia:rh ^ine¢ ia:rh& 
 

The lowest layer in the TCP/IP model, responsible for the physical transmission of data over 

network hardware. 

cd, oDvdx. yryd o;a; fN!;sl iïfm%aIKh i|yd j.lsj hq;= ^TCP$IP& wdlD;sfha my<u 
ia:rh' 
 

This layer encompasses the hardware and protocols that provide the physical transmission of data.  
fuu ia;rh o;a; fN!;sl iïfm%aIKh imhk oDVdx. iy kshudj,s wdjrKh lrhs'  
 

 

It includes the device drivers and the hardware interfaces involved in data transmission. 
thg Wmdx. Odjl iy o;a; iïfm%aIKhg iïnkaO oDVdx. w;=reuqyqK;a we;=<;a fõ' 
 
Protocols: 
kshudj,s  
 

Ethernet, Wi-Fi (IEEE 802.11), PPP (Point-to-Point Protocol), and more. 

B;¾fkÜ" Wi-Fi (IEEE 802.11),  PPP (Point-to-Point Protocol), iy ;j;a foa' 
 

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

 

TCP is a core protocol of the Transport Layer in the TCP/IP stack.  

TCP hkq TCP$IP wdlD;sfha m%jdyk ia:rfha uQ,sl kshudj,shh s'  
 

B. User Datagram Protocol (UDP) 
 

UDP is another core protocol of the Transport Layer in the TCP/IP stack. It provides a simpler, 

connectionless communication model with minimal protocol mechanism, primarily for applications 

that require efficient, time-sensitive transmissions. 

UDP hkq TCP$IP wdlD;sfha m%jdyk ia:rfha ;j;a uQ,sl kshudj,shls' th wju kshudj,s 
hdka;%Khla iys; ir," iïnkaO;d rys; ikaksfõok wdlD;shla imhhs" uQ,sl jYfhka ld¾hlaIu" 
ld, ixfõ§ iïfm%aIK wjYH fhÿï i|yd Ndú; fõ' 

 
Why the other answers are incorrect: 
b;sß ms<s;=re jerÈ ùug fya;=  
 

C. File Transfer Protocol (FTP) 
f.dkq yqjudre kshudj,sh  

 

FTP is an application layer protocol used for transferring files between computers over a network.  

FTP hkq cd,hla yryd mß.Kl w;r f.dkq udre lsÍu i|yd Ndú;d lrk fhÿï ia;r 
kshudj,shls'  
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It relies on the Transport Layer protocols (like TCP) to establish a connection and transfer data, but 

it is not a Transport Layer protocol itself. 

th iïnkaO;djhla ia:dmkh lsÍug iy o;a; yqjudre lsÍug m%jdyk ia;r kshudj, s ^TCP 
jeks& u; r|d mj;S" kuq;a th m%jdyk ia;r kshudj,shla fkdfõ' 

 

A. Internet Protocol (IP): 
wka;¾cd, kshudj,s  

 

IP is a protocol of the Network Layer (or Internet Layer) in the TCP/IP stack.  

IP hkq TCP$IP wdlD;sfha we;s Êd, ia;rh ^fyda wka;¾cd, ia;rfha& ys kshudj,shls'  
 

It is responsible for addressing and routing packets of data so that they can travel across networks 

and arrive at the correct destination. 
th cd, yryd .uka lr ksjerÈ .ukdka;hg meñKsug yels jk mßÈ o;a; melÜ weu;Su iy 
ud¾..; lsÍu i|yd j.lSu orhs' 

 

So, the correct answer is (1) A and B only. 

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

 
16. Which of the following statements is/are correct about MAC and IPv4 addresses? 

MAC iy IPv4 ,smsfhduq iïnkaOfhka myk i|yka ljrla ksjerÈ o? 
 

A -  MAC addresses are 32 bits in length and are used in the network layer. 
MAC ,smsfhduqj, È. ìgq 32la jk w;r tajd cd, (network) ia;rfha Ndú; fõ' 

 

B -  MAC addresses. are 48 bits in length and are used in the datalink layer. 
MAC ,smsfhduqj, È. ìgq 48la jk w;r tajd o;a; ine¢ (datalink) ia;rfha Ndú; fõ' 

 

C -  IPv4 addresses are 32 bits in length and are used in the network layer. 
IPv4 ,smsfhduqj, È. ìgq 32la jk w;r tajd cd, (network) ia;rfha Ndú; fõ' 
 

 
 
 

Answer : 5 ) 
 

A. MAC addresses are 32 bits in length and are used in the network layer. 

MAC ,smsk ìgq 32 lska iukaú; jk w;r cd, ia;rfha Ndú;d fõ' 
 

MAC addresses are actually 48 bits in length, and they are used in the data link layer, not the 
network layer. 
MAC ,smsk we;a; jYfhkau ìgq 48 lska iukaú; jk w;r" tAjd Ndú;d lrkqfha o;a; iïnkaOl 
ia;rfha ñi cd, ia:rfha fkdfõ' 

 
B. MAC addresses are 48 bits in length and are used in the datalink layer. 

MAC ,smsk ìgq 48lska iukaú; jk w;r o;a; ine¢ ia;rfha Ndú;d fõ' 
 

MAC (Media Access Control) addresses are 48 bits in length and are used to identify network 
interfaces at the data link layer.  
MAC ^Media Access Control& ,smsk ìgq 48 lska iukaú; jk w;r o;a; iïnkaOl ia;rfha cd, 
w;=reuqyqK;a y÷kd .ekSug Ndú;d lrhs'  
 

They are essential for communication within the same local network segment. 
tlu foaYSh cd, fldgi ;=< ikaksfõokh i|yd tAjd w;HjYH fõ' 

 
C. IPv4 addresses are 32 bits in length and are used in the network layer. 

IPv4 ,smskhl È. ìgq 32 la jk w;r cd, ia;rfha Ndú;d fõ' 
 

IPv4 (Internet Protocol version 4) addresses are 32 bits in length and are used in the network layer.  
IPv4 ^wka;¾cd, kshudj,s wkqjdoh 4& ,smsk ìgq 32 lska iukaú; jk w;r cd, ia;rfha Ndú;d 
fõ'  
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1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

3) C only. 
C muKs. 

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

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

 



 

 

 
They provide unique addresses for devices on a network, enabling routing of packets across 
interconnected networks. 
Tjqka cd,hl Wmdx. i|yd wkkH ,smsk imhk w;r wka;¾ iïnkaê; cd, yryd melÜ ud¾..; 
lsÍu il%Sh lrhs' 

 
Therefore, the correct answer is 5) B and C only. 
tneúka ksjerÈ ms<s;=r 5) B iy C muKs' 

 
What is a MAC Address? 
MAC ,smskhla hkq l=ulao@ 
 

A MAC address, also known as a hardware or physical address, is a unique identifier assigned to a network 
interface controller (NIC) for use as a network address in communications within a network segment. 
MAC ,smskhla" oDVdx. fyda fN!;sl ,smskhla f,io ye¢kafõ" cd, wxYhla ;=< ikaksfõokh i|yd 
cd, ,smskhla f,i Ndú;d lsÍu i|yd cd, w;=reuqyqK;a md,l ^NIC& fj; mjrd we;s wkkH 
y÷kd.ekSuls' 

 

A MAC address is 48 bits (6 bytes) long. 
MAC ,smskhl ìgq 48la ^nhsÜ 6la& we;' 

 
It is usually represented in hexadecimal notation, often separated by colons (:) or hyphens (-). For example, 
00:1A:2B:3C:4D:5E or 00-1A-2B-3C-4D-5E. 
th idudkHfhka Iâ oYu wxlkhlska ksrEmKh jk w;r fndfyda úg fo;s; ^(& fyda flá br ^-& 
u.ska fjka lrkq ,efí' WodyrKhla f,i" 00:1A:2B:3C:4D:5E or 00-1A-2B-3C-4D-5E 
 
What is IPv4?  
IPv4 hkq l=ulao@ 
 

IPv4 is a protocol for use in packet-switched networks (such as Ethernet) and is the most widely deployed 
Internet protocol used to connect devices to the Internet. 
IPv4 hkq melÜ-iaúÉ lrk ,o cd, ^B;¾fkÜ jeks& Ndú;d lsÍu i|yd jk kshudj,shla jk w;r 
wka;¾cd,h fj; Wmdx. iïnkaO lsÍug Ndú;d lrk jvd;a mq¿,a f,i fhdojd we;s wka;¾cd, 
kshudj,shla fõ' 

 

IPv4 addresses are 32 bits (4 bytes) long, which allows for a theoretical maximum of about 4.3 billion 
unique addresses. 
IPv4 ,smsk ìgq ^32 nhsÜ 4&lska iukaú; jk w;r tuÕska kHdhsl Wmßu woaú;Sh ,smsk ì,shk 4.3la 
muK fõ' 

 
Structure of an IPv4 Address 

IPv4 ,smskhl jHqyh 
 

1. Network Part cd, fldgi 

This part of the address identifies the specific network on which a device resides. 
,smskfhys fuu fldgi Wmdx.hla mj;sk ksYaÑ; cd,h y÷kd .kS' 

 

2. Host Part i;aldrl fldgi 

This part identifies the specific device (host) on that network. 
fuu fldgi tu cd,fha úfYaIs; Wmdx.h ^i;aldrlh& y÷kd .kS' 
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Special IPv4 Addresses 

úfYaI ^IPv4& ,smsk 
 

1. Private Addresses:  
mqoa.,sl ,smsk 

 

These are used within private networks and are not routable on the public Internet. Common private 

address ranges include, 
fïjd mqoa.,sl cd, ;=< Ndú;d jk w;r fmdÿ wka;¾cd,fha .uka l< fkdyel' fmdÿ - mqoa.,sl 
,smsk mrdihkag we;=<;a jkafka, 
 

• 10.0.0.0 to 10.255.255.255 

• 172.16.0.0 to 172.31.255.255 

• 192.168.0.0 to 192.168.255.255 

 

2. Loopback Addresses:  
Æmanela ,smsk 

 

The range 127.0.0.0 to 127.255.255.255 is reserved for loopback addresses, with 127.0.0.1 commonly 

used to refer to the local host. 

127.0.0.0 isg 127.255.255.255 mrdih Æmanela ,smsk i|yd fjka lr we;s w;r" 127.0.0.1 foaYSh 
i;aldrlh fj; fhduq lsÍug nyq,j Ndú;d fõ' 

 
3. Broadcast Addresses:  

úldYk ,smsk 
 

Addresses that end in all 1s in the host part (e.g., 192.168.1.255 for a network with subnet mask 

255.255.255.0) are used for broadcasting to all hosts on a network. 

i;aldrl fldgfiys ish¨u ;;amrhlska wjika jk ,smsk ^Wod'" Wmcd, wdjrK ^255.255.255.0 
iys; cd,hla i|yd 192.168.1.255 & cd,hl ish¨u i;aldrl fj; úldYkh lsÍu i|yd Ndú;d 
fõ' 
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17. Which of the following is/are correct regarding a firewall? 

.sksmjqrla (firewall) iïnkaOfhka my; i|yka ljrla ksjerÈ o? 
 

A -  It can monitor and filter outgoing traffic from an internal network. 
thg wNHka;r cd,hlska msg;g hk o;a; m%jdyhka ksÍlaIKh iy fmÍu(filter) isÿ l< yels h' 

 

B -  It protects a network from unauthorized accesses. 
th cd,hla wkjir m%fõYhkaf.ka wdrlaId lsÍu isÿ lrhs' 

 

C -  It can be a hardware, a software or a combination of both. 
th oDVdx.hla" uDÿldx.hla fyda ta folu fyda úh yels h' 
 

 
 
 

Answer : 5 )  
 

A. It can monitor and filter outgoing traffic from an internal network. 
thg wNHka;r cd,hlska msg;g hk .ukd.ukh ksÍlaIKh lsÍug iy fmÍu isÿl< yelsh' 

 

Firewalls can indeed monitor and filter outgoing traffic to ensure that internal users and devices are 

not accessing or transmitting data to unauthorized or potentially harmful external sources. 
wNHka;r mßYS,lhka iy Wmdx. wkjir fyda ydkslr úh yels ndysr uQ,dY% fj; o;a; m%fõY 
ùu fyda iïfm%aIKh fkdlsÍu iy;sl lsÍu i|yd .sks mjqre j,g we;af;kau msg;g hk 
.ukd.ukh ksÍlaIKh lsÍug iy fmÍug yelsh' 

 

B. It protects a network from unauthorized accesses. 
th wkjir msúiqï j,ska cd,hla wdrlaId lrhs' 

 

One of the primary functions of a firewall is to protect the network from unauthorized access by 

blocking unwanted or malicious incoming traffic. 
.sks mjqrl uQ,sl ld¾hhla jkafka wkjYH fyda oafõY iy.; meñfKk .ukd.ukh wjysr 
lsÍfuka cd,h wkjirfhka m%fõY ùfuka wdrlaId lsÍuhs' 

 

C. It can be a hardware, a software or a combination of both. 
th oDVdx.hla" uDÿldx.hla fyda foflau tl;=jla úh yel' 

 

Firewalls can be implemented as hardware devices, software applications, or a combination of both, 

providing flexibility in deployment based on the specific needs and infrastructure of an organization. 
ixúOdkhl ksYaÑ; wjYH;d iy há;, myiqlï u; mokïj fhoùfï§ kuHYS,S njla ,nd 
foñka .sks mjqre oDVdx. Wmdx." uDÿldx. fhÿï fyda foflau tl;=jla f,i l%shd;aul l< yel' 

 

Thus, the correct answer is 5) All A, B and C. 

fï wkqj" ksjerÈ ms<s;=r 5) A, B iy C fõ' 
 
A firewall is a network security device or software that monitors and controls incoming and outgoing 

network traffic based on predetermined security rules.  
.sksmjqr hkq cd, wdrlaIK Wmdx.hla fyda uDÿldx.hla jk w;r th l,ska ;SrKh lrk ,o 
wdrlaIl kS;s u; mokïj meñfKk iy msg;g hk cd, .ukd.ukh ksÍlaIKh lrhs'  

 

Its primary purpose is to establish a barrier between a trusted internal network and untrusted external 

networks, such as the Internet, to protect against unauthorized access, cyberattacks, and data breaches. 
tys uQ,sl wruqK jkafka wkjir msúiSï" ihsn¾ m%ydr iy o;a; lvlsÍï j,ska wdrlaId ùu i|yd 
úYajdiodhS wNHka;r cd,hla iy wka;¾cd,h jeks l< fkdyels ndysr cd, w;r ndOlhla we;s 
lsÍuhs' 

 
 
 
 
 
 

1)  A only. 
A muKs. 

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

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

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

5) All of the above. 
by; ish,a,u. 
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18. An organization with the assigned IP address block 193.1.1.0/24 needs to define eight subnets. Each 

subnet should provide for more than 25 IP addresses. Which of the following correctly lists the 
number of bits needed to identify the given network, the total number of bits needed to identify the 
subnets, and the number of bits needed to assign unique IP addresses for this requirement, 
respectively? 
IP ,smsk 193.1.1.0/24 ldKavh mjrd we;s ixúOdkhlg Wmcd, wgla iE§ug wjYH fõ' tla tla 
Wmcd,h IP ,smsk 25lg jvd iemhsh hq;= h' fok ,o cd,h y÷kd.ekSug wjYH ìgq ixLHdj" Wmcd, 
y÷kd.ekSug wjYH uq¿ ìgq ixLHdj iy wkkH IP ,smsk mejÍug wjYH ìgq ixLHdj ksjerÈj 
ms<sfj<ska ,ehsia;=.; lr we;af;a my; i|yka ljrl o? 
 

 
 
 

Answer : 3 ) 
 

Let's build the answer step by step. 
mshjfrka mshjr ms<s;=r f.dv k.uq' 
 
First let's identify the network part and host part of the given address. 
m%:ufhka u § we;s ,smskfha cd, fldgi iy i;aldrl fldgi yÿkd .ksuq' 
 

 
 
 
 
 
 

Thus, it appears that there are 24 bits for the network part and 8 bits for the host part (because an IPv4 
address consists of 32 bits in total). 
tA wkqj fmkS hkafka cd, fldgi i|yd ìgq 24 la iy i;aldrl fldgi i|yd ìgq 8 la we;s njhs 
^IPv4 ,smskhla uq¿ ìgq 32 lska iukaú; ksid&' 
 

Determine the Number of Bits Remaining for Hosts: 
i;aldrl i|yd b;sßj we;s ìgq .Kk ;SrKh lruq' 
 

From the original 8 bits for hosts, we use 3 bits for subnetting. This leaves us with 5 bits for hosts. 
i;aldrl i|yd uq,a ìgq 8 ka" wms Wmcd, i|yd ìgq 3 la Ndú;d lruq'túg wmg i;aldrl i|yd 
ìgq 5la b;sß lrhs' 
 

With 5 bits for the host part, the number of available IP addresses per subnet is 25 = 32. 
i;aldrl fldgi i|yd ìgq 5la iuÕska" Wmcd,hlg ;sfnk IP ,smsk .Kk 25 = 32 fõ' 
 

However, we need to subtract 2 addresses (network address and broadcast address) which leaves us with 
30 usable IP addresses per subnet. 
flfia fj;;a" wmg ,smsk 2l a ^cd, ,smskh iy úldYk ,smskh& wvq lsÍug isÿ jk w;r tuÕska 
Wmcd,hlg Ndú; l< yels IP ,smsk 30la wmg b;sß fõ' 
 

Since 30 usable addresses satisfy the requirement of more than 25 IP addresses per subnet, this works. 
Ndú; l< yels ,smsk 30 ka tla Wmcd,hlg IP ,smsk 25lg jvd wjYH jk neúka" fuh l%shd 
lrhs' 
 

Accordingly, the correct bit allocation is, 
tA wkqj ksjerÈ ìgq fjkalsÍu jkafka" 
 

The number of bits required to identify the network is – 24 bits 
cd,h yÿkd.ekSug wjYH ìgq .Kk jkafka - ìgq 24 
 
The total number of bits required to identify the subnet is - Number of network bits + Number of subnet 
bits = 27 bits 
Wmcd,h yÿkd.ekSug wjYH uq¿ ìgq ixLHdj jkafka-cd, ìgq .Kk + Wmcd, ìgq .Kk = ìgq 27 
 

Number of host bits - 5 bits 
i;aldrl ìgq .Kk - ìgq 5 

 

          

1) 24, 3, 5 2) 24, 5, 3 3) 24, 27, 5 4) 27, 3, 5 5) 27, 30, 2  
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19. Which of the following statements is correct regarding network topologies? 

cd, ia:,l (topology) iïnkaOfhka my; i|yka l=uk m%ldYh ksjerÈ o? 
 

1) In bus topology, a central network hub is used to connect all nodes. 

nia ia:,lfha§" ish¨ u fkdavq (nodes) iïnkaO lsÍug uOH.; cd, kdNshla (hub) Ndú; fõ'  
 

2) In star topology, a linear cable is used to connect all nodes. 
;drld ia:,lfha§" ish¨ u fkdavq iïnkaO lsÍug f¾Çh flan,hla Ndú; fõ' 

 

3) In ring topology, messages are sent only clockwise. 

uqÿ ia:,lfha§" mKsúv hjkq ,nkafka olaIsKdj¾;j (clockwise) muKs'  
 

4) In ring topology, each node is directly connected only to two of its neighbors. 
uqÿ ia:,lfha§" tla tla fkdavqj Rcqju iïnkaO jkafka wi,ajeis fkdavq follg muKs' 

 

5) In mesh topology, each node is always connected to one other node only. 

ne¢ (mesh) ia:,lfha§" tla tla fkdavqj ieuúgu ;j;a tla fkdavqjlg muKla iñnkaO fõ' 
 

Answer : 4 ) 
  
Network topology refers to the way different elements in a network are arranged, including devices, 

connections, and data flow. It defines how data travels from one device to another on the network. 
cd, ia:, úoHdj hkq Wmdx." iïnkaO;d iy o;a; m%jdyh we;=¿j cd,hl úúO uQ,dx. ilid we;s 
wdldrhhs' cd,fha tla Wmdx.hlska ;j;a Wmdx.hlg o;a; .uka lrk wdldrh th ks¾jpkh lrhs' 
 
Bus Topology nia ia:,lh 
 

Bus topology is a network layout where all devices are connected to a single main cable, often called the 

backbone. In a network, data travels through this cable in both directions, and every device on the network 

receives the same signal simultaneously. 
nia ia:, úoHdj hkq ish¨u Wmdx. tlu m%Odk flan,hlg iïnkaO lr we;s cd, ieleiauls" th 
fndfyda úg fld÷ kdráh f,i ye¢kafõ' cd,hla ;=<" o;a; fuu flan,h yryd fome;a;gu .uka 
lrhs" cd,fha iEu Wmdx.hlgu tlu ix{dj tljru ,efí' 
 

 
 

 
 

Advantages 
jdis 
 

Use less wiring. 
wvq /yeka m%udKhla Ndú;h' 
 

Increased data transmission speed. 
o;a; iïfm%aIK fõ.h jeä ùu' 
 

Computers can be easily connected to the centralized network. 
uOH.; /yekg myiqfjka mß.Kl iïnkaO lr.; yels ùu' 
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Disadvantages 
wjdis 
 

To be closed by a device such as a terminator in the center line. 

uOH /yfka fofl,jr terminator jeks WmlrKhla u.ska jid oeóug isÿ ùu' 
 

When the central cable breaks down, the entire network breaks down. 
uOH /yek ìo jegqkq úg iuia: cd,hu ìo jeàu' 

 
Star Topology ;re ia:,lh 
 

Star topology is a networking layout where all devices are connected to a central device, typically a switch 

or hub. This central device acts like a traffic controller, receiving data from one device and then forwarding 

it to the intended recipient on the network. 
;re ia:, úoHdj hkq ish¨u Wmdx. uOHu Wmdx.hlg" idudkHfhka iaúphla fyda yí tlla fj; 
iïnkaO lr we;s cd,lrK msßie,iquls' fuu uOHu Wmdx.h .ukd.uk md,lhla f,i l%shd lrhs" 
tla Wmdx.hlska o;a; ,ndf.k th cd,fha wfmalaIs; ,nkakd fj; fhduq lrhs' 
 

 
 

 

Advantages 
jdis 
 

Easy to create. 
myiqfjka ks¾udKh lr .ekSug yels ùu' 
 

The failure of one cable or computer does not affect the entire network. 
tla /yekl fyda mß.Klhl ìo jeàu iuia: cd,hgu n, fkdmEu' 
 

Ease of error detection and troubleshooting. 
fodaI yÿkd .ekSu iy ksrdlrKh lr .ekSu myiqfjka isÿ lr.; yels ùu' 

 
Disadvantages 
wjdis 
 

When the central device crashes, the entire network crashes. 
uOH WmlrKh ìo jegqkq úg iuia: cd,hu ìo jeàu' 
 

Having to bear more cost for the central device. 
uOH WmlrKh ioyd jeä msßjehla oeÍug isÿ ùu' 
 

Network congestion in the middleware. 
uOH WmlrKh ;=, cd, ;onohla we;s ùu' 
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Ring Topology uqÿ ia:,lh 
 

In a ring topology, devices are connected in a closed loop, forming a circular path for data transmission. 

Each device acts as a repeater, receiving data packets, regenerating the signal to maintain its strength, and 

then forwarding it to the next device in the ring. 
uqÿ ia:,lh ;=<" Wmdx. ixjD; Æmhla ;=< iïnkaO lr we;s w;r" o;a; iïfm%aIKh i|yd jD;a;dldr 
ud¾.hla idohs' iEu Wmdx.hlau mqkrdj¾;lhla f,i l%shd lrhs" o;a; melÜ ,nd .ekSu" tys Yla;sh 
mj;ajd .ekSu i|yd ix{dj kej; W;amdokh lsÍu"miqj th j<,af,a B<Õ Wmdx.h fj; fhduq lrhs' 
 

 
 

Advantages 
 

Using fewer wires. 
wvq /yeka m%udKhla Ndú;d lsÍu' 
 

Disadvantages 
 

Data is transmitted in one direction only. 
o;a; iïfm%aIKh jkafka tla ÈYdjlg muKla ùu' 
 

When one computer or cable goes down, the entire network goes down. 
tla mß.Klhla fyda /yekla ìo jegqkq úg iuia: cd,hu ìo jeàu' 
 

is the most inefficient network. 
jvd;a u wld¾hlaIu cd,h fõ' 

 
Mesh topology oe,a ia:,lh 
 

Mesh topology is a web-like network structure where 

devices are interconnected with each other, as opposed to 

relying on a central hub or switch like in star topology. 

Imagine a fishnet where each knot connects to multiple other 

knots, creating a redundant network of pathways. In a mesh 

network, data can travel along multiple paths between 

devices, providing flexibility and fault tolerance. 
oe,a ia:, úoHdj hkq ;re ia:, úoHdfõ fuka uOHu 
flakaøhla fyda iaúphla u; hemSug m%;súreoaOj Wmdx. 
tlsfkl yd iïnkaO jk fjí jeks cd, jHqyhls' tla tla 
.eghla ;j;a .eg lsysmhlg iïnkaO jk w;r" w;sßla; 
ud¾. cd,hla ks¾udKh lrk ud¿ oe,la is;kak' oe,a 
cd,hla ;=<" o;a; Wmdx. w;r nyq ud¾. Tiafia .uka 
l< yels w;r" kuHYS,S nj iy fodaI bjiSu imhhs' 
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Advantages 
jdis 
 

Increased data transmission speed. 
o;a; iïfm%aIl fõ.h jeä ùu' 
 

A break in one wire does not affect the network. 
tla /yekl ì§u cd,hg n,mEula fkdùu' 
 

is the most efficient network. 
jvd;au ld¾hlaIu cd,h fõ' 
 
Disadvantages 
wjdis 
 

Use of more cables. 
jeä /yeka m%udKhla Ndú;h' 

 
The correct statement regarding network topologies is, 
cd, ia:,l iïnkaO ksjerÈ m%ldYh jkafka" 
 

4) In ring topology, each node is directly connected only to two of its neighbors. 
uqÿ ia:,lfha§" tla tla fkdavqj Rcqju iïnkaO jkafka wi,ajeis fkdavq follg muKs' 

 

why the other statements are incorrect, 
wfkla m%ldY jerÈ wehs" 
 

1) In bus topology, a central network hub is not used. Instead, all nodes are connected to a single central 

cable, known as the bus. 
nia ia:, úoHdfõ§" uOHu cd, flakaøhla Ndú;d fkdfõ' tA fjkqjg" ish¨u fkdaâ nia f,i y÷kajk 
;ks uOHu flan,hlg iïnkaO lr we;' 

 

2) In star topology, a central hub or switch is used to connect all nodes, not a linear cable. 
;re ia:, úoHdfõ§" f¾Çh flan,hla fkdj ish¨u fkdaâ iïnkaO lsÍug uOHu flakaøhla fyda 
iaúphla Ndú;d lrhs' 

 

3) In ring topology, messages can be sent either clockwise or counterclockwise, depending on the specific 

implementation. 
uqÿ ia:, úoHdfõ§" ksYaÑ; l%shd;aul lsÍu wkqj mKsúv olaIsKdj¾;j fyda jdudj¾;j heúh 
yel' 
 

5) In mesh topology, each node is typically connected to multiple other nodes, providing multiple paths 

for data to travel. 
oe,a ia:, úoHdfõ§" iEu fkdavhlau idudkHfhka fjk;a fkdaâ lsysmhlg iïnkaO jk w;r" o;a; 
.uka lsÍug nyq ud¾. imhhs' 
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20. Consider the seven layer OSI reference model and match each of the given layers labeled from P to 

S to the corresponding responsibility of it labeled from 1 to 4. 
ia;r y;lska hq;a OSI cd, wdlD;sh i,ld my; P isg S olajd i,l=Kq lrk ,o tla tla ia;rh 
1 isg 4 olajd i,l=Kq lrk ,o thg wod< j.lSu yd .<mkak' 
 

 
 
 
 
 
 
 
 

 
 
 
 

1) P – 1, Q – 3, R – 2, S – 4    
2) P – 2, Q – 4, R – 3, S – 1 
3) P – 3, Q – 1, R – 2, S – 4    
4) P – 3, Q – 1, R – 4, S – 2 
5) P – 4, Q – 2, R – 1, S – 3 

 
Answer : 4 )  

 

Layers and Responsibilities 
ia;r iy j.lSï 
 

P. Application layer: Responsible for user services that include file transfer, remote access, etc. 
      fhÿï ia;rh( f.dkq yqjudrej" ÿria: m%fõYh hkdÈh we;=<;a mßYS,l fiajd i|yd j.lSu orhs' 
 

Q. Physical layer: Responsible for binary transmission over the communication medium. 
fN!;sl ia;rh( ikaksfõok udOH yryd oaúuh iïfm%aIKh i|yd j.lSu orhs' 

 

R. Transport layer: Responsible for data delivery from process to process. 
m%jdyk ia;rh( l%shdj,sfhka l%shdj,shg o;a; fnod yeÍu i|yd j.lSu orhs' 

 

S. Network layer: Responsible for route determination. 
cd, ia;rh( ud¾. ks¾Kh i|yd j.lsj hq;=h' 

 

Matching Layers to Responsibilities 
j.lSï i|yd ia;r .e,mSu 
 

• Binary transmission over the communication medium: Physical layer (Q) 

ikaksfõok udOHh yryd oaúuh iïfm%aIKh( fN!;sl ia;rh (Q) 
 

• Route determination: Network layer (S) 

ud¾. ks¾Kh( cd, ia;rh (S) 
 

• User services that include file transfer, remote access etc.: Application layer (P) 

f.dkq yqjudrej" ÿria: m%fõYh wdÈh we;=<;a mßYS,l fiajd( fhÿï ia;rh ^P& 
 

• Data delivery from process to process: Transport layer (R) 

l%shdj,sfhka l%shdj,shg o;a; fnod yeÍu( m%jdyk ia;rh ^R& 
 
 
 
 
 
 
 

Layer ia;r 

P -  Application layer 
fhÿï ia;rh 
 

Q -  Physical layer 
fN!;sl  ia;rh 
 

R -  Transport layer 
m%jdyk ia;rh 
 

S -  Network layer 
cd, ia;rh 

 

Responsibility j.lSu 

1 -  binary transmission over the communication medium 
ikaksfõok udOH yryd oaùuh iïfma%Ikh 
 

2 -  route determination 
ux ks¾Kh 
 

3 -  user services that include file transfer, remote access etc. 
f.dkq yqjudrej" ÿria: m%fõYh jeks mßYS,l fiajd 
 

4 -  data delivery from process to process 
l%shdhkfhka l%shdhkhg o;a; heùu 
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Accordingly, answer number 4 can be obtained as the correct answer. 

tA wkqj ksjerÈ ms<s;=r f,i ms<s;=r wxl 4 ,nd .; yelsh' 
 

The Seven Layers of the OSI Model 

OSI udÈ,sfha ia;r y; 
 

1. Physical Layer (Layer 1)  
fN!;sl ia;rh ^m<uq ia;rh& 

 

This layer is concerned with the physical connection between devices. It deals with the transmission 

and reception of raw binary data over a physical medium such as cables, radio waves, or fiber optics. 
fuu ia;rh Wmdx. w;r fN!;sl iïnkaO;dj .ek ie,ls,su;a fõ' th flan,a" fraäfhda ;rx. 
fyda m%ldY ;ka;= jeks fN!;sl udOHhla yryd wuq oaúuh o;a; iïfm%aIKh lsÍu iy ,nd 
.ekSu iïnkaOfhka lghq;= lrhs' 

 

Functions ld¾hhka 
 

• Defines hardware specifications (cables, connectors, voltage levels, etc.) 
oDVdx. msßú;r ks¾jpkh lrhs ^flan,a" iïnkaOl" fjda,aàh;d uÜgï" wdÈh& 
 

• Handles bit-level transmission 
ìgq uÜgfï iïfm%aIKh yiqrejhs 
 

• Manages data encoding and signal transmission 
o;a; fla;kh iy ix{d iïfm%aIKh l<ukdlrKh lrhs 

 

Examples: Ethernet cables, Hubs, Repeaters 
WodyrK( B;¾fkÜ flan,a" yí" ßmSg¾ 

 
2. Data Link Layer (Layer 2)  

o;a; iïnkaOl ia;rh ^fofjks ia;rh& 
 

This layer is responsible for the reliable transmission of data frames between two devices on the 

same network. It ensures error detection and correction, as well as proper framing and addressing 

using MAC addresses. 
tlu cd,hl Wmdx. folla w;r o;a; rduq úYajdiodhl f,i iïfm%aIKh lsÍu i|yd fuu 
ia;rh j.lsj hq;=h' th MAC ,smsk Ndú;fhka fodaI y÷kd .ekSu iy ksjerÈ lsÍu fukau ksis 
rduq lsÍu iy wduka;%Kh lsÍu iy;sl lrhs' 
 

Functions ld¾hhka 
 

• Frame delimitation and synchronization  
rduq iSud ks¾Kh iy iuuqyq¾;lrKh 
 

• Error detection and correction  
fodaI y÷kd .ekSu iy ksjerÈ lsÍu 
 

• Flow control and MAC addressing  
m%jdy md,kh iy MAC ,smskh 

 

Examples: Switches, Bridges, Ethernet 

WodyrK( iaúp" Bridges" B;¾fkÜ 
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3. Network Layer (Layer 3)  
cd, ia;rh ^;=kajk ia;rh& 

 

This layer manages the routing of data packets between devices on different networks. It determines 
the best path for data to travel from the source to the destination. 
fuu ia;rh úúO cd, j, Wmdx. w;r o;a; melÜgq ud¾..; lsÍu l<ukdlrKh lrhs' th 
uQ,dY%fha isg .ukdka;h olajd o;a; .uka lsÍug fyd|u ud¾.h ;SrKh lrhs' 

 

Functions ld¾hhka 
 

• Logical addressing (IP addresses)  
;d¾lsl ,smsk ^IP ,smsk& 
 

• Routing and forwarding  
ud¾..; lsÍu iy bÈßhg heùu 
 

• Packet fragmentation and reassembly  
melÜ fldgia lsÍu iy kej; tl,ia lsÍu 

 

Examples: Routers, IP (Internet Protocol) 
WodyrK( rjqgr" IP ^wka;¾cd, kshudj,s& 

 
4. Transport Layer (Layer 4)  

m%jdyk ia;rh ^4 jk ia;rh& 
 

This layer ensures reliable data transfer between end-to-end devices. It manages error detection and 
correction, data flow control, and segmentation and reassembly of data. 
fuu ia;rh tla wka;hl isg wfkla wka;fha Wmdx. w;r úYajikSh o;a; yqjudrej iy;sl 
lrhs' th fodaI y÷kd .ekSu iy ksjerÈ lsÍu" o;a; m%jdy md,kh" iy o;a; LKavkh lsÍu 
iy kej; tl,ia lsÍu l<ukdlrKh lrhs' 
 

Functions ld¾hhka 
 

• Establishing and terminating connections  
iïnkaO;d ia:dmkh lsÍu iy wjika lsÍu 
 

• Flow control and congestion control  
m%jdy md,kh iy ;onoh md,kh lsÍu 
 

• Error detection and correction  
fodaI y÷kd .ekSu iy ksjerÈ lsÍu 
 

• Segmentation and reassembly  
fldgia lsÍu iy kej; tl,ia lsÍu 

 

Examples: TCP (Transmission Control Protocol), UDP (User Datagram Protocol) 
WodyrK( ^TCP iïfm%aIK md,k kshudj,sh&" UDP ^mßYS,l o;a; kshudj,sh& 

 
5. Session Layer (Layer 5)  

ieis ia;rh ^5 jk ia;rh& 
 

This layer manages sessions or connections between applications. It establishes, maintains, and 
terminates sessions, ensuring that data exchanges are synchronized and organized. 
fuu ia;rh fhÿï w;r ieis fyda iïnkaO;d l<ukdlrKh lrhs' th o;a; yqjudrej 
iuuqyq¾; lr ixúOdkh lr we;s nj iy;sl lrñka ieis ia:dms; lsÍu" kv;a;= lsÍu iy 
wjika lsÍu isÿ lrhs' 
 

Functions ld¾hhka 
 

• Session establishment, maintenance, and termination.  
ieis msysgqùu" kv;a;= lsÍu iy wjika lsÍu 
 

• Synchronization  
iuuqyq¾;lrKh 
 

• Dialog control  
ixjdo md,kh 

 

Examples: NetBIOS, RPC (Remote Procedure Call) 
WodyrK( NetBIOS" RPC ^ÿria: l%shd mámdá weu;=u& 

 

RAVINDU BANDARANAYAKE 
 

#ictfromabc -37- 



 

 

 
6. Presentation Layer (Layer 6)  

iu¾mK ia;rh ^6 jk ia;rh& 
 

This layer is responsible for data translation, encryption, and compression. It ensures that data from 

the application layer is in a usable format and that data from the transport layer is in a readable 

format for the application layer. 
o;a; mßj¾;kh" ixfla;kh iy iïmSvkh i|yd fuu ia;rh j.lsj hq;=h' th fhÿï 
ia;rfha o;a; Ndú; l< yels wdlD;shlska iy m%jdyk ia:rfha o;a; fhÿï ia;rh i|yd 
lshúh yels wdlD;shl we;s nj iy;sl lrhs' 

 

Functions ld¾hhka 
 

• Data translation (e.g., ASCII to EBCDIC)  
o;a; mßj¾;kh ^Wod'" ASCII isg EBCDIC& 
 

• Data encryption and decryption  
o;a; ixfla;kh iy úfla;kh 
 

• Data compression and decompression  
o;a; iïmSvkh iy úixfhdackh 

 

Examples: SSL/TLS, JPEG, MPEG 

WodyrK( SSL/TLS, JPEG, MPEG 
 
7. Application Layer (Layer 7)  

fhÿï ia;rh ^7 jk ia;rh& 
 

This layer provides network services directly to end-user applications. It interacts with software 

applications to implement a variety of network services, such as email, file transfer, and web 

browsing. 
fuu ia;rh wjidk mßYS,l fhÿï fj; iDcqju cd, fiajd imhhs' Bfï,a" f.dkq yqjudrej iy 
fjí n%jqiska jeks úúO cd, fiajd l%shd;aul lsÍug th uDÿldx. fhÿï iuÕ wka;¾ l%shd lrhs' 
 

Functions ld¾hhka 
 

• Providing network services to applications  
fhÿï i|yd cd, fiajd iemhSu 
 

• Facilitating user interface and communication 
mßYS,l w;=reuqyqK; iy ikaksfõokh myiq lsÍu 
 

• Application-specific protocols and functions  
fhÿï-úfYaIs; kshudj,s iy ld¾hhka 

 

Examples: HTTP, FTP, SMTP, DNS 

WodyrK( HTTP, FTP, SMTP, DNS 
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21. Which of the following statements is/are correct? 

my; i|yka l=uk m%ldY$h ksjerÈ o? 
 

A. A digital signature ensures the authenticity of a message. 
wxls; w;aik mKsúvhl i;H;dj iy;sl lrhs' 

 

B. In asymmetric key encryption, different keys are used for encryption and decryption. 
wiuñ;sl h;=re fla;kfha§" .=ma;fla;kh iy úfla;kh i|yd úúO h;=re Ndú; fõ' 

 

C. The encryption process transforms plaintext to ciphertext. 
.=ma;fla;k l%shdj,sh ir, wlaIr(plain text)" ryia wlaIr(ciphertext) njg mßj¾;kh lrhs' 
 

 
 

 
Answer : 5 ) 

 

Digital Signature wxls; w;aik 

 

A digital signature is a cryptographic technique used to ensure the authenticity, integrity, and non-

repudiation of a digital message or document. It functions similarly to a handwritten signature or a stamped 

seal, but it provides far more inherent security. Digital signatures are commonly used in various digital 

transactions, communications, and data exchanges to verify the identity of the sender and the integrity of 

the message. 
wxls; w;aikla hkq äðg,a mKsúvhl fyda f,aLkhl i;H;dj" wLKav;dj iy m%;slafIam fkdlsÍu 
iy;sl lsÍu i|yd Ndú;d lrk .=ma; f,aLk Ys,amSh l%uhls' th w;ska ,shk ,o w;aiklg fyda uqød 
;enQ uqødjlg iudkj l%shd lrhs" kuq;a th jvd;a wdfõksl wdrlaIdjla imhhs' hjkakdf.a wkkH;djh 
iy mKsúvfha wLKav;dj ;yjqre lsÍu i|yd úúO äðg,a .kqfokq" ikaksfõokh iy o;a; yqjudre 
j,§ äðg,a w;aika nyq,j Ndú;d fõ' 

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

Asymmetric key encryption, also known as public-key cryptography, is a type of encryption that uses a 

pair of keys for secure communication: a public key and a private key. These keys are mathematically 

related but distinct. The public key is used for encryption, while the private key is used for decryption. 

This system addresses the key distribution problem of symmetric key encryption, where the same key is 

used for both encryption and decryption. 
wiuñ;sl .=ma; fla;kh" fmdÿ h;=re .=ma;fla;kh f,io ye¢kafõ" th wdrlaIs; ikaksfõokh i|yd 
h;=re hq.,hla Ndú;d lrk ixfla;dxlk j¾.hls' tkï fmdÿ h;=rla iy mqoa.,sl h;=rla fú' fuu 
h;=re .Ks;uh jYfhka iïnkaO kuq;a fjkia h' fmdÿ h;=r fla;kh i|yd Ndú;d lrk w;r 
mqoa.,sl h;=r úfla;kh i|yd Ndú;d fõ' fuu moaO;sh fla;kh iy úfla;kh hk folgu tlu 
h;=r Ndú;d lrk iuñ;sl h;=re ixfla;dxlkfha m%Odk fnodyeÍfï .eg¨j úiohs' 

 
Public Key fmdÿ h;=r 
 

Can be freely distributed and shared with anyone. 
´kEu flfkl=g ksoyfia fnod yeßh yel' 
 

Used to encrypt messages or verify digital signatures. 
mKsúv fla;kh lsÍug fyda wxls; w;aika i;Hdmkh lsÍug Ndú;d lrhs' 
 

Private Key mqoa.,sl h;=r 
 

Kept secret and secure by the owner. 
whs;slre úiska ryis.;j iy iqrlaIs;j ;nd we;' 
 

Used to decrypt messages or create digital signatures. 
mKsúv úfla;kh lsÍug fyda wxls; w;aika iE§ug Ndú;d lrhs' 

 
 
 

 

1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

3) C only. 
C muKs. 

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

5) All of the above. 
by; ish,a,u. 
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Encryption .=ma;fla;kh 
 

Encryption is the process of converting plaintext (readable data) into ciphertext (an unreadable format) to 

protect it from unauthorized access. This process ensures that only authorized parties can read the data by 

transforming it back into its original form through decryption. 
.=ma;fla;kh hkq wkjir m%fõYhlska wdrlaId lsÍu i|yd ir, fm< ^lshúh yels o;a;& fla;dxl 
fm< ^lshúh fkdyels wdlD;shla& njg mßj¾;kh lsÍfï l%shdj,shhs' fuu l%shdj,sh úfla;kh yryd 
o;a; kej; tys uq,a iajrEmhg mßj¾;kh lsÍfuka n,h,;a md¾Yajhkag muKla lshúh yels nj 
iy;sl lrhs' 
 
There are 2 ways. 

wdldr 2ls' 
 
1. Symmetric Key Encryption 

iuñ;sl h;=re .=ma;fla;kh 
 

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

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

 

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

 
Decryption úfla;kh 

 

Decryption is the process of converting ciphertext (encrypted data) back into its original form, known as 

plaintext. This process allows authorized users to access and read the original data. Decryption uses a 

specific algorithm and a key to transform the ciphertext back into readable data. 
úfla;kh hkq fla;dxl fm< ^.=ma;fla;kh lrk ,o o;a;& kej; tys uq,a iajrEmhg mßj¾;kh 
lsÍfï l%shdj,shhs" th ir, fm< f,i ye¢kafõ' fuu l%shdj,sh n,h,;a mßYS,lhskag uq,a o;a; fj; 
m%fõY ùug iy lshùug bv i,ihs' fla;dxlkh kej; lshúh yels o;a; njg mßj¾;kh lsÍug 
úfYaIs; we,af.dß;uhla iy h;=rla Ndú;d lrhs' 
 
There are 2 ways. 

wdldr 2ls' 
 
1. Symmetric Key Decryption 

iuñ;sl h;=re úfla;kh 
 
 

If a message was encrypted using AES with a secret key, the same key must be used to decrypt it. 

ryia h;=rla iuÕ AES Ndú;fhka mKsúvhla fla;kh lr we;akï" th úfla;kh lsÍug tu 
h;=ru Ndú;d l< hq;=h' 
 

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

 

If a message was encrypted using RSA with the recipient's public key, the recipient must use their 

private key to decrypt it. 

,nkakdf.a fmdÿ h;=r iuÕ RSA Ndú;fhka mKsúvhla fla;kh lr we;akï" ,nkakd th 
úfla;kh lsÍug Tjqkaf.a mqoa.,sl h;=r Ndú;d l< hq;=h' 
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Plaintext ir, fm< 
 

Plaintext refers to the original, readable form of data or information before it has been encrypted. This is 

the data that is understandable and can be directly read and interpreted by humans or computers without 

needing any decryption. In the context of cryptography and data security, plaintext is the starting point for 

encryption and the end result of decryption. 
ir, fm< hkq .=ma;fla;kh lsÍug fmr o;a; fyda f;dr;=re j, uq,a" lshúh yels wdldrhhs' fuh 
f;areï .; yels o;a; jk w;r lsisÿ úfla;khla wjYH fkdù ñksiqkag fyda mß.Klj,g fl,skau 
lshjd w¾:l:kh l< yelsh' .=ma;fla;kh iy o;a; wdrlaIK ikao¾Nh ;=<" ir, fm< hkq 
fla;kh i|yd wdrïNl ,laIHh iy úfla;kfha wjidk m%;sM,hhs' 

 
Ciphertext fla;sl fm< 
 

Ciphertext is the result of encryption performed on plaintext using an encryption algorithm and a key. This 

transformed data is not readable or understandable without the appropriate decryption key and process. 

Ciphertext ensures that the information is secure and protected from unauthorized access during storage 

or transmission. 
fla;sl fm< hkq fla;dxlk we,af.dß;uhla iy h;=rla Ndú;fhka ir, fm< u; isÿ lrk ,o 
fla;khl m%;sM,hls' fhda.H úfla;k h;=r iy l%shdj,sh fkdue;sj fuu mßj¾;kh lrk ,o o;a; 
lshúh yels fyda f;areï .; fkdyel' .nvd lsÍfï§ fyda iïfm%aIKh lsÍfï§ f;dr;=re iqrlaIs; nj 
iy wkjirfhka m%fõY ùfuka wdrlaId ùu fla;sl fm< iy;sl lrhs' 

 
The correct answer is 5) All A, B, and C. 

ksjerÈ ms<s;=r 5) A, B iy C ish,a,u fõ' 

 
22. Match each of the given data communication protocols labelled from P to T to the corresponding 

descriptions labelled from 1 to 5. 
P isg T olajd ,nd § we;s tla tla o;a; ikaksfõok kshudj,sh" 1 isg 5 olajd i,l=Kq lr we;s 
úia;r lsÍu yd .<mkak' 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1) P – 2, Q – 4, R – 1, S – 5, T – 3 
2) P – 2, Q – 5, R – 4, S – 1, T – 3 
3) P – 3, Q – 2, R – 1, S – 5, T – 4 
4) P – 3, Q – 4, R – 5, S – 1, T – 2 

5) P – 4, Q – 2, R – 3, S – 1, T – 5 
 

Answer : 3 ) 
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Protocol kshudj,s 
 

P -  Hyper Text Transfer Protocol (HTTP) 
wê mdG iïfma%IK kshudj,sh 
 

Q -  Transmission Control Protocol (TCP) 
iïfma%IK md,k kshudj,sh 
 

R -  Domain Name System (DNS) Protocol 
jiï kdu moaO;s (DNS) kshudj,sh 
 

S -  Internet Protocol (IP) 
wka;¾cd, kshudj,sh (IP) 
 

T -  User Datagram Protocol (UDP) 
mßYS,l o;a; mKsúv kshudj,she(UDP) 
 

 

Description úia;r 
 

1 -  provides directory lookup service for given webaaa 
addresses and URLs 
,nd § we;s fjí ,smsk iy URL i|yd kdudj,s 
fiùfï fiajdj imhhs 
 

2 -  provides a very reliable data transfer service 
b;d úYajdiodhl o;a; yqjudre fiajdjla imhhs 
 

3 -  used in the world wide web 
f,dal úisß úhufkys Ndú; fõ 
 

4 -  provides a connection-less transport service 
iïnkaO;d rys; m%jdyk fiajdjla imhhs 
 

5 -  handles unique addressing of hosts in the Internet 

wka;¾cd, i;aldrl (hosts) i|yd wkkH ,smsk 
,nd§u fufyhjhs 
 

 



 

 

 

To match each data communication protocol to its corresponding description, let's identify the role of 

each protocol: 
tla tla o;a; ikaksfõok kshudj,sh tys wkqrEm úia;rhg .e<mSug" wms tla tla kshudj,sfha 
ld¾hNdrh y÷kd .ksuq 

 

P. Hyper Text Transfer Protocol (HTTP): Used in the World Wide Web. 

Hyper Text Transfer Protocol (HTTP): f,dal úisrs úhukfhys Ndú;d fõ' 
 

Q. Transmission Control Protocol (TCP): Provides a very reliable data transfer service. 

iïfm%aIK md,k kshudj,sh ^TCP&( b;d úYajdiodhl o;a; yqjudre fiajdjla imhhs' 
 

R. Domain Name System (DNS): Provides directory lookup service for given web addresses and URLs 

jiï kdu moaO;sh ^DNS&( ,nd § we;s fjí ,smsk iy ^URL& i|yd kdudj,s fiùfï fiajdj 
imhhs' 
 

S. Internet Protocol (IP): Handles unique addressing of hosts in the Internet. 

Internet Protocol (IP): wka;¾cd,h ;=< i;aldrlhkaf.a wkkH ,smsk yeisrùu' 
 

T. User Datagram Protocol (UDP): Provides a connection-less transport service. 

User Datagram Protocol (UDP): iïnkaO;d rys; m%jdyk fiajdjla imhhs' 

 
The correct answer is: 
ksjerÈ ms<s;=r kï 
3) P – 3, Q – 2, R – 1, S – 5, T – 4 
 
Data communication protocols are sets of rules and conventions that govern the exchange of data between 
devices over a network. These protocols ensure that data is transmitted accurately, efficiently, and securely. 
Here are some key data communication protocols categorized by the OSI model layers they operate in: 
o;a; ikaksfõok kshudj,s hkq cd,hla yryd Wmdx. w;r o;a; yqjudrej md,kh lrk Í;s iy 
iïuq;Ska iuQyhls' fuu kshudj,s o;a; ksjerÈj" ld¾hlaIuj iy wdrlaIs;j iïfm%aIKh jk nj 
iy;sl lrhs' tAjd l%shd;aul jk OSI wdlD;s ia:r u.ska j¾.SlrKh lrk ,o m%Odk o;a; ikaksfõok 
kshudj,s lsysmhla fufiah 
 
1. Application Layer Protocols (Layer 7) fhÿï ia:r kshudj,s ^7 jk ia:rh& 
 

HTTP (Hypertext Transfer Protocol) 
 

Purpose : Used for transmitting web pages over the Internet. 
wruqK ( wka;¾cd,h yryd fjí msgq iïfm%aIKh lsÍu i|yd Ndú;d fõ' 

 
 

Ex : Port: 80 (HTTP), 443 (HTTPS for secure communication). 
 
FTP (File Transfer Protocol) 

 

Purpose : Used for transferring files between systems. 
wruqK ( moaO;s w;r f.dkq udre lsÍu i|yd Ndú;d fõ' 

 

Ex : Port: 21 
 
SMTP (Simple Mail Transfer Protocol) 

 

Purpose : Used for sending emails. 
wruqK ( úoHq;a ;eme,a heùug Ndú;d lrhs' 

 

Ex : Port: 25, 587 (submission), 465 (secure). 
 

DNS (Domain Name System) 
 

Purpose : Translates domain names to IP addresses. 
wruqK ( jiï kdu ^IP& ,smsk j,g mßj¾;kh lrhs' 

 

Ex : Port: 53. 
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2. Transport Layer Protocols (Layer 4) m%jdyk ia:r kshudj,sh ^4 jk ia:rh& 
 

TCP (Transmission Control Protocol) 
 

Purpose : Provides reliable, ordered, and error-checked delivery of data. 
wruqK ( úYajikSh" weKjqï l< iy fodaI iys; o;a; fnod yeÍu imhhs' 

 

Ex : Port : Variable (e.g., 80 for HTTP, 443 for HTTPS). 
 

UDP (User Datagram Protocol) 
 

Purpose : Provides a connectionless, fast, but less reliable data transfer. 
wruqK ( iïnkaO;d rys;" fõ.j;a" kuq;a wvq úYajdiodhl o;a; yqjudrejla imhhs' 

 

Ex : Port : Variable (e.g., 53 for DNS, 67 and 68 for DHCP). 
 
3. Network Layer Protocols (Layer 3) cd, ia:r kshudj,sh ^3 jk ia:rh& 
 

IP (Internet Protocol) 
 

Purpose : Routes packets across network boundaries. 
wruqK ( cd, iSudjka yryd melÜ .uka lrhs' 
 
 

Types : IPv4 (32-bit addresses), IPv6 (128-bit addresses). 
 

ICMP (Internet Control Message Protocol) 
 

Purpose : Used for error reporting and diagnostic functions. 
wruqK ( fodaI jd¾;d lsÍu iy frda. úksYaph ld¾hhka i|yd Ndú;d fõ' 
 

Port : No specific port; operates as part of IP. 
 

4. Data Link Layer Protocols (Layer 2) o;a; iïnkaOl ia:r kshudj,sh ^2 jk ia:rh& 
 

Ethernet 
 

Purpose : Facilitates communication within a local area network (LAN). 

wruqK ( m%dfoaYSh cd,hla ^LAN& ;=< ikaksfõokh myiq lrhs' 
 

Standard : IEEE 802.3. 

 

PPP (Point-to-Point Protocol) 
 

Purpose : Used for direct communication between two network nodes. 
wruqK ( cd, fkdavq folla w;r iDcq ikaksfõokh i|yd Ndú;d fõ' 
 

Standard : RFC 1661. 

 

5. Physical Layer Protocols (Layer 1) fN!;sl ia:r kshudj,sh ^1 jk ia:rh& 
 

Purpose : Serial communication protocol for connecting computers and peripheral devices. 
wruqK ( mß.Kl iy m¾hka; Wmdx. iïnkaO lsÍu i|yd wkql%ñl ikaksfõok kshudj,sh' 

 

Usage : Commonly used for modem connections and serial ports. 
Ndú;h ( fudvu iïnkaO;d iy fY%aKs.; flfjks i|yd nyq,j Ndú;d fõ' 
 

Ex  : RS-232 
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23. The following diagrams labelled (A), (B) and (C) illustrate three software deployment types. 

mß.Kl moaO;s ia:dmkh lsßfï (deployment) wdldr ;=kla my; (A),(B) iy (C) f,i i,l=Kq l< 
rEmj,ska oelafõ' 
 

 
 
 
 
 
 
 
 
 

 
 
Which of the following correctly represents (A), (B) and (C) deployment types respectively? 
my; ljrla (A),(B) iy (C) moaO;s ia:dmkh lsÍfï wdldr ms<sfj<ska olajhs o? 

 

1) iDcq (direct)" wjê (phased) iy iudka;r (parellel) 
2) iDcq (direct)" kshdul (pilot) iy iudka;r (parellel) 
3) iudka;r (parellel)" wjê (phased) iy iDcq (direct) 
4) iudka;r (parellel)" kshdul (pilot) iy wjê (phased) 
5) wjê (phased)" iDcq (direct) iy kshdul (phased) 

 
Answer : 1 ) 
 
System Installation Methods moaO;s ia:dmk l%u 
 
System installation methods refer to the various approaches and strategies used to deploy a new system or 
software in an organization.  
moaO;s ia:dmk l%u hkq wdh;khl kj moaO;shla fyda uDÿldx.hla fhoùug Ndú;d lrk úúO 
m%fõYhka iy Wmdh ud¾.hs'  
 
Direct Implimentation  iDcq ia:dmkh 
 
The old system is completely replaced by the new system in one single operation. 
This method is often used when the new system must be implemented by a specific date, such as the 
beginning of a fiscal year. 
tla fufyhqulska merKs moaO;sh iïmQ¾Kfhkau kj moaO;sh u.ska m%;sia:dmkh fõ' 
uQ,H j¾Ihl wdrïNh jeks ksYaÑ; Èkhlska kj l%uh l%shd;aul l< hq;= úg fuu l%uh fndfyda úg 
Ndú;d fõ' 
 
Advantages jdis 
 

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

• Less expensive in terms of maintaining only one system. 
tla moaO;shla muKla mj;ajdf.k hdu ksid úhou wvqúu' 
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Disadvantages wjdis 
 

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

 

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

• Requires thorough testing and training beforehand. 
fmr iïmQ¾K mÍlaIKhla iy mqyqKqjla wjYH fõ' 

 
 
 
 
 
 
 
 
 
Parallel Implimentation iudka;r ia:dmkh 
 

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

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

 

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

 
Disadvantages wjdis 
 

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

 

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

 
 
 
 
 
 
 
 
 
 

 
Phased Implimentation wÈhruh ia:dmkh 
 

The new system is implemented in stages or modules over a period. 
kj l%uh hï ld, mßÉfþohla ;=< wÈhr fyda fudähq,j, l%shd;aul fõ' 
 

Each phase focuses on a specific part or function of the system. 
iEu wÈhrlau moaO;sfha ksYaÑ; fldgila fyda ld¾hhla flfrys wjOdkh fhduq lrhs' 
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Advantages jdis 
 

• Easier to manage and troubleshoot issues on a smaller scale. 
l=vd mßudKfhka .eg¿ l<ukdlrKh lsÍu iy fodaY ksrdlrKh lsÍu myiqh' 

 

• Users can adapt to changes incrementally. 
mßYS,lhskag jeäjk fjkialï j,g wkqj¾;kh úh yel' 

 
Disadvantages wjdis 
 

• Takes longer to fully implement the new system. 
kj moaO;sh iïmQ¾Kfhkau l%shd;aul lsÍug jeä ld,hla .; fõ' 

 

• May require temporary interfaces between the old and new systems during the transition. 
ixl%uKfha§ merKs iy kj moaO;s w;r ;djld,sl w;=reuqyqK;a wjYH úh yel' 
 

 
 
 
 
 
 
 
 
 
 

 
Pilot Implimentation kshuq ia:dmkh 
 

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

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

 

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

 

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

 
Disadvantages wjdis 
 

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

 

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

 
So the correct answer is, 1) 
tneúka ksjerÈ ms<s;=r jkafka, 1) 
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24. Consider the information system types in List A and the descriptive examples in List B. Identify the 

most suitable matching between the items in lists A and B. 

A ,ehsia;=fõ we;s f;dr;=re moaO;s j¾. iy B ,ehsia;=fõ we;s úia;rd;aul WodyrK i,ld n,kak'   
A iy B ,ehsia;=j, we;s whs;u w;r jvd;a iqÿiq .e<mSu f;darkak' 
 

 
 
 
 
 
 
 
 
 
 
 
 

1) A1 – B1, A2 – B2, A3 – B3 
2) A1 – B2, A2 – B1, A3 – B3 
3) A1 – B2, A2 – B3, A3 – B1 
4) A1 – B3, A2 – B1, A3 – B2  
5) A1 – B3, A2 – B2, A3 – B1 

 
 

Answer : 4 )  
 

Information systems (IS) are organized systems designed to collect, process, store, and disseminate 

information. They combine technology, people, and processes to manage and analyze data, enabling 

organizations to make informed decisions. Information systems are integral to business operations and can 

vary in scope and function, from simple applications managing day-to-day activities to complex systems 

supporting enterprise-wide functions. 
f;dr;=re moaO;s hkq f;dr;=re /ia lsÍu" ieliSu" .nvd lsÍu iy fnod yeÍu i|yd ks¾udKh lr 
we;s ixúOdkd;aul moaO;s fõ' Tjqka o;a; l<ukdlrKh lsÍug iy úYaf,aIKh lsÍug ;dlaIKh" 
mqoa.,hka iy l%shdj,Ska tAldnoaO lrhs" oekqj;a ;SrK .ekSug wdh;kj,g yels fõ' f;dr;=re moaO;s 
jHdmdßl fufyhqï i|yd w;HjYH jk w;r" tÈfkod l%shdldrlï l<ukdlrKh lrk ir, fhÿïj, 
isg jHjidh-mq¿,a ld¾hhka i|yd iyh olajk ixlS¾K moaO;s olajd úIh m:h iy l%shdldß;ajh 
wkqj fjkia úh yel' 
 
Transaction Processing Systems .kqfokq ieliqï moaO;s (TPS) 

 

To process and record the day-to-day business transactions of an organization. 
ixúOdkhl tÈfkod jHdmdßl .kqfokq ieliSug iy jd¾;d lsÍug fhdod .kS' 
 

Examples 
 

• Point of Sale (POS) systems   

• Online banking systems    

• Payroll systems    
 

Characteristics ,laIK 
 

• Handles high volume of transactions by< .kqfokq m%udKhla yiqrejhs 

• Ensures data accuracy and integrity o;a; ksrjoH;djh iy wLKav;dj iy;sl lrhs 

• Provides transaction history and audit trails .kqfokq b;sydih iy ú.Kk uxfm;a imhhs 
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List A 

 

 

A1 -  Decision Support System (DSS) 
     ;SrK iydh moaO;sh 
 

A2 -  Content Management System (CMS) 
     wka;¾.; l<ukdlrK moaO;sh 
 

A3 -  Transaction Processing System (TPS) 
     .kqfokq ieliqï moaO;sh 
 

List B 

 

 

B1 - a system that allows to update, create, and 
aaaamanage the details in a news website 
    mqj;a fjí wvúhl úia;r hdj;ald,Sk lsÍu"    
     ks¾udKh lsÍu iy l<ukdlrKhelsÍug bv    
    fok moaO;shls 
 
B2 - a system that handles electronic fund transfers 

    bf,lafg%dksl uqo,a yqjudre yiqrejk moaO;shls 

 
B3 - a system that combines data and analytical tools    
        for sales forecasting based on historical data 
    ft;sydisl o;a; u; mokïj úl=Kqï mqfrdal:kh    
    i|yd o;a; iy úYaf,aIK fuj,ï taldnoaO lrk     
    moaO;shls 



 

 

 
Content Management Systems wka;¾.; l<ukdlrK moaO;s (CMS) 
 

To create, manage, and modify digital content, often used for managing websites and blogs. 
fndfyda úg fjí wvú iy íf,d.a l<ukdlrKh i|yd Ndú;d lrk äðg,a wka;¾.;hka ks¾udKh 
lsÍu" l<ukdlrKh lsÍu iy fjkia lsÍug Ndú; fõ' 
 

Examples 
 

• WordPress 

• Joomla 

• Drupal 
 

Characteristics ,laIK 
 

• WYSIWYG editors for easy content creation  
myiq wka;¾.; ks¾udKh i|yd WYSIWYG ixialdrl 
 

• Templates for consistent design  
ia:djr ks¾udKh i|yd iels,s 
 

• Version control and workflow management 
wkqjdo md,kh iy ld¾h m%jdy l<ukdlrKh 
 

• Media management 
udOH l<ukdlrKh 

 
Decision Support Systems ;SrK iyhl moaO;s (DSS) 
 

To support complex decision-making and problem-solving by analyzing large volumes of data. 
úYd, o;a; mßudjla úYaf,aIKh lsÍfuka ixlS¾K ;SrK .ekSug iy .eg¿ úi£ug iydh fõ' 
 

Examples 
 

• Sales forecasting systems   úl=Kqï mqfrdal:k moaO;s 
• Risk analysis systems   wjodkï úYaf,aIK moaO;s 
• Budgeting and financial planning systems   whjeh iy uQ,H ie,iqï moaO;s 
 
Characteristics ,laIK 
 

• Combines data from internal and external sources 
wNHka;r yd ndysr uQ,dY%j,ska o;a; tAldnoaO lrhs 
 

• Utilizes analytical models and tools 
úYaf,aIKd;aul wdlD;s iy fuj,ï Ndú;d lrhs 
 

• Provides interactive and ad-hoc queries 
wka;¾l%shdldÍ iy ;djld,sl úuiqï imhhs 
 

• Supports semi-structured and unstructured decision-making 
w¾O jHqy.; iy jHqy.; fkdjk ;SrK .ekSug iydh fõ 
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Management Information Systems l<ukdlrK f;dr;=re moaO;s (MIS) 
 
To provide information needed to manage organizations effectively, focusing on operational efficiency 
and management. 
fufyhqï ld¾hlaIu;dj iy l<ukdlrKh flfrys wjOdkh fhduq lrñka M,odhS f,i ixúOdk 
l<ukdlrKh lsÍug wjYH f;dr;=re iemhSu isÿ lrhs' 
 
Examples 
 

• Sales management systems   úl=Kqï l<ukdlrK moaO;s 
• Inventory control systems   bkafjkagß md,k moaO;s 
• Human resources management systems   udkj iïm;a l<ukdlrK moaO;s 

 
Characteristics ,laIK 
 

• Provides periodic reports (daily, weekly, monthly) 
wdj¾;s;d jd¾;d imhhs ^Èkm;d" i;sm;d" udislj& 
 

• Supports operational decision-making 
fufyhqï ;SrK .ekSu i|yd iydh fõ 
 

• Often integrates with TPS to gather data 
o;a; /ia lsÍu i|yd fndfyda úg TPS iuÕ tAldnoaO fõ 

 
Knowledge Management Systems oekqï l<ukdlrK moaO;s (KMS) 
 
To facilitate the collection, organization, and dissemination of knowledge within an organization. 
ixúOdkhla ;=< oekqu tl;= lsÍu" ixúOdkh lsÍu iy fnod yeÍu i|yd myiqlï ie,ihs' 
 
Examples 
 

• Intranet-based knowledge repositories   wka;¾cd,h mokï lr.;a oekqï .nvd 
• Document management systems   f,aLk l<ukdlrK moaO;s 
• Collaboration tools   iyfhda.S;d fuj,ï 
 
Characteristics ,laIK 
 

• Enhances organizational learning 
wdh;ksl bf.kSu jeä ÈhqKq lrhs 
 

• Supports knowledge sharing and collaboration 
oekqu yqjudre lr .ekSug iy iyfhda.S;djhg iydh fõ 
 

• Often includes search and retrieval functionalities 
fndfyda úg fiùï iy kej; ,nd .ekSfï l%shdldÍ;ajhka we;=<;a fõ 

 
Enterprise Resource Planning Systems jHjidh iïm;a ie,iqï moaO;s (ERP)  
 
To integrate all departments and functions across an organization into a single IT system, providing a 
unified view. 
ixúOdkhla yryd ish¨u fomd¾;fïka;= iy ld¾hhka tAldnoaO oelaula ,nd foñka ;ks f;dr;=re 
;dlaIK moaO;shlg tAldnoaO lsÍu isÿ lrhs' 
 
Examples 
 

• SAP 

• Oracle ERP 

• Microsoft Dynamics 
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Characteristics ,laIK 
 

• Provides a unified database for all business processes 
ish¨u jHdmdßl l%shdj,Ska i|yd tAldnoaO o;a; .nvdjla imhhs 
 

• Enhances data consistency and accuracy 
o;a; wkql+,;dj iy ksrjoH;djh jeä ÈhqKq lrhs 
 

• Supports real-time data processing and reporting 
;;H ld,Sk o;a; ieliSug iy jd¾;d lsÍug iyh olajhs 

 
Office Automation Systems ld¾hd, iajhxl%ShlrK moaO;s (OAS) 
 
To support a wide range of business office activities that improve the productivity of employees. 
fiajlhskaf.a M,odhs;dj by< kexùu i|yd mq¿,a mrdihl jHdmdßl ld¾hd, lghq;= i|yd iydh 
ùu' 
 

Examples 
 

• Word processing software   jpk ieliqï uDÿldx. 
• Email systems   Bfï,a moaO;s 
• Scheduling and calendaring systems   Wmf,aLk.; lsÍu iy Èk o¾Yk moaO;s 
 
Characteristic ,laIKh 
 

• Automates routine office tasks 
idudkH ld¾hd, ld¾hhka iajhxl%Sh lrhs 
 

• Enhances communication and coordination 
ikaksfõokh iy iïnkaëlrKh jeä ÈhqKq lrhs 
 

• Often integrates with other business systems 
fndfyda úg fjk;a jHdmdr moaO;s iuÕ tAldnoaO fõ 

 
To determine the correct matching between the information system types in List A and the descriptive 
examples in List B, let's analyze each item, 
A ,ehsia;=fõ we;s f;dr;=re moaO;s j¾. iy B ,ehsia;=fõ úia;rd;aul WodyrK w;r ksjerÈ 
.e,mSu ;SrKh lsÍu i|yd" tla tla whs;u úYaf,aIKh lruq" 
 
Analysis of List B 
B ,ehsia;=fõ úYaf,aIKh 
 
B1 -  A system that allows to update, create, and manage the details in a news website.  

This describes a CMS. 
mqj;a fjí wvúhl úia;r hdj;ald,Sk lsÍug" ks¾udKh lsÍug iy l<ukdlrKh lsÍug 
bv i,ik moaO;shls. fuh CMS tlla úia;r lrhs' 

 
B2 -  A system that handles electronic fund transfers. This describes a TPS. 
     bf,lafg%dksl wruqo,a udre lsÍï yiqrejk moaO;shls. fuh TPS tlla úia;r lrhs' 
 
B3 -  A system that combines data and analytical tools for sales forecasting based on historical data. 

This describes a DSS. 
ft;sydisl o;a; u; mokïj úl=Kqï wkdjels i|yd o;a; iy úYaf,aIK fuj,ï tAldnoaO 
lrk moaO;shls. fuh DSS úia;r lrhs' 

  
Therefore, the correct answer is 
tneúka" ksjerÈ ms<s;=r jkafka 
(4) A1 – B3, A2 – B1, A3 – B2 

 
 
 
 

RAVINDU BANDARANAYAKE 
 

#ictfromabc -50- 



 

 

 
25. Which of the following statements is/are correct regarding System Development Life Cycle (SDLC) 

models? 
moaO;s ixj¾Ok Ôjk pl% (SDLC) wdlD;s iïnkaOfhka my; l=uk m%ldY$h ksjerÈ o? 

 

A -  In the agile model, small portions of systematically developed working software are deliveredato 
the client frequently. 
iQp,H (agile) wdlD;sfha§" l%udkql+,j ixj¾Okh l< l%shdldÍ uDÿldx.j, l=vd fldgia 
ksrka;rfhkaefiajdodhlhdg ,nd fokq ,efí' 

 

B -  Late changes in the requirements can be easily accomodated in the waterfall model. 
wjYH;djkaf.a miq fjkialï i|yd Èhwe,s wdlD;sfha§ (waterfall model) myiqfjka bv ,nd.; 
yels h' 

 

C -  Prototyping model can be practiced without client interactions. 
fiajdodhlhdf.a wka;¾ l%shdldß;ajfhka f;drj uQ,dlD;s (prototyping) wdlD;sh l%shdfjys 
fhoúheyels h' 
 

 
 
 

Answer : 1 )  
 

System Development Life Cycle 
moaO;s ixj¾Ok Ôjk pl%h 
 

The System Development Life Cycle (SDLC) is a framework used to guide the process of developing 
information systems and software applications. There are various SDLC models, each with its own 
approach to organizing and managing these phases. 
moaO;s ixj¾Ok Ôjk pl%h (SDLC) hkq f;dr;=re moaO;s iy uDÿldx. fhÿï ixj¾Okh lsÍfï 
l%shdj,sh fufyhùu i|yd Ndú;d lrk rduqjls' úúO SDLC udÈ,s we;" iEu tllau fuu wÈhrhka 
ixúOdkh lsÍu iy l<ukdlrKh lsÍu i|yd ;ukaf.au m%fõYhla we;'  

 
Waterfall Model Èh we,s wdlD;sh 
 

The Waterfall Model is a linear and sequential approach to software development. Each phase must be 
completed before the next one begins, and there is little to no overlap between phases. 
Èh we,s wdlD;sh hkq uDÿldx. ixj¾Okh i|yd f¾Çh iy wkql%ñl m%fõYhls' iEu wÈhrlau B<Õ 
wÈhr wdrïN ùug fmr iïmQ¾K l< hq;= w;r" wÈhr w;r w;sÉPdokh ùu wvqh' 
 
Phases wÈhr 
 

1. Requirements Analysis   wjYH;d úYaf,aIKh 
2. System Design   moaO;s ks¾udKh 
3. Implementation (Coding)   l%shd;aul lsÍu ^fla;SlrKh& 
4. Integration and Testing   tAldnoaO lsÍu iy mÍlaId lsÍu 
5. Deployment   fhoùu 
6. Maintenance   kv;a;= lsÍu 
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1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

3) C only. 
C muKs. 

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

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

 



 

 

 
Advantages jdis 
 

• Simple and easy to understand and use. 
ir, iy f;areï .ekSug iy Ndú;d lsÍug myiqh' 
 

• Clearly defined stages. 
meyeÈ,sj ks¾jpkh lrk ,o wÈhr' 
 

• Works well for smaller projects with well-defined requirements. 
fyd¢ka w¾: olajd we;s wjYH;d iys; l=vd jHdmD;s i|yd fyd¢ka l%shd lrhs' 

 
Disadvantages wjdis 
 

• Inflexible to changes in requirements once the process is underway. 
l%shdj,sh l%shd;aul jk úg wjYH;d j, fjkialï j,g kuHYS,S fkdfõ' 
 

• Late discovery of issues as testing is done after development. 
ixj¾Okfhka miqj mÍlaIK isÿ lrk neúka .eg¿ m%udo ù fidhd .ekSu' 
 

• Not suitable for complex and large projects. 
ixlS¾K yd úYd, jHdmD;s i|yd iqÿiq fkdfõ' 

 
Spiral Model i¾ms, wdlD;sh 
 

The Spiral Model combines iterative development with systematic aspects of the Waterfall Model. It 
focuses on risk assessment and minimization through each iteration (or spiral). 
i¾ms, wdlD;sh Èhwe,s wdlD;sfha l%udkql+, wx.hka iuÕ mqkrdj¾;k ixj¾Okh tAldnoaO lrhs' th 
tla tla mqkrdj¾;kh ^fyda i¾ms,dldr& yryd wjodku ;lafiare lsÍu iy wju lsÍu flfrys 
wjOdkh fhduq lrhs' 
 

Phases (in each spiral iteration) 
wÈhr ^tla tla i¾ms,dldr mqkrdj¾;kh ;=<& 
 

1. Planning   ie,iqï lsÍu 
2. Risk Analysis   wjodkï úYaf,aIKh 
3. Engineering   bxðfkare 
4. Evaluation   we.hSu 
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Advantages jdis 
 

• Emphasizes risk management. 
wjodkï l<ukdlrKh wjOdrKh lrhs' 
 

• Iterative refinement allows for gradual improvement. 
mqkrdj¾;k fYdaOkh l%ufhka jeäÈhqKq lsÍug bv i,ihs' 
 

• Flexible to changes in requirements. 
wjYH;d j, fjkialï j,g kuHYS,S fõ' 

 
Disadvantages wjdis 
 

• Can be complex to manage. 
l<ukdlrKh lsÍug ixlS¾K úh yelsh' 
 

• Requires expertise in risk analysis. 
wjodkï úYaf,aIKh ms<sn| úfYaI{ oekqula wjYH fõ' 
 

• Can be costly and time-consuming. 
ñ, wêl yd ld,h .; úh yel' 

 
Prototyping Model uQ,dlD;s wdlD;sh 

 

The Prototyping Model focuses on creating a working model of the system early in the development 

process. This prototype is built, tested, and reworked until it meets user needs. 
uQ,dlD;s wdlD;sh ixj¾Ok l%shdj,sfha uq,a wjêfha§ moaO;sfha l%shdldÍ wdlD;shla ks¾udKh lsÍu 
flfrys wjOdkh fhduq lrhs' fuu uQ,dlD;sh mßYS,l wjYH;d imqrd,k f;la f.dvk.d" mÍlaId 
lr" kej; ilia lr we;' 
 

Phases wÈhr 
 

1. Requirements Gathering   wjYH;d tl;= lsÍu 
2. Quick Design   blauka ks¾udKh 
3. Build Prototype   uQ,dlD;s f.dvke.Su 
4. User Evaluation   mßYS,l we.hSu 
5. Refinement   msßmyÿ lsÍu 
6. Implementation   l%shd;aul lsÍu 

 

Advantages jdis 
 

• Users get a feel for the system early in the process. 
l%shdj,sh wdrïNfha§u mßYS,lhskag moaO;sh ms<sn| woyila ,efí' 
 

• Identifies missing or unclear requirements early. 
ke;sjQ fyda fkdmeyeÈ,s wjYH;d l,a;shd y÷kd .kS' 
 

• Reduces risk of failure. 
wid¾:l ùfï wjodku wvq lrhs' 

 

Disadvantages wjdis 
 

• May result in incomplete or inadequate solutions. 
wiïmQ¾K fyda m%udKj;a fkdjk úi÷ï we;s úh yel' 
 

• Can be inefficient and costly. 
wld¾hlaIu yd ñ, wêl úh yelsh' 
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Agile Model iqp,H wdlD;sh 

 

The Agile Model emphasizes iterative development, collaboration, and flexibility. Development is divided 

into small increments with minimal planning, and iterations are typically time-boxed (e.g., two weeks). 
iqp,H wdlD;sh mqkrdj¾;k ixj¾Okh" iyfhda.S;djh iy kuHYS,S nj wjOdrKh lrhs' ixj¾Okh 
wju ie,iqï iys;j l=vd j¾Olj,g fn§ we;s w;r" mqkrdj¾;kh idudkHfhka ld,-fldgq lr we; 
^Wod( i;s folla&' 
 

Advantages jdis 
 

• High flexibility and adaptability to change. 
by< kuHYS,S nj iy fjkia ùug wkqj¾;kh ùfï yelshdj' 
 

• Continuous delivery of valuable software. 
jákd uDÿldx. wLKavj fnod yeÍu' 
 

• Enhanced collaboration and communication. 
jeäÈhqKq l< iyfhda.s;dj iy ikaksfõokh' 

 

Disadvantages wjdis 
 

• Can be difficult to scale for large projects. 
úYd, jHdmD;s i|yd mßudKh lsÍug wmyiq úh yelsh' 
 

• Requires a high level of customer involvement. 
by< uÜgfï mdßfNda.sl iyNd.S;ajhla wjYH fõ' 
 

• Can lead to scope creep without proper control. 
ksis md,khlska f;drj úIh m:fhka ßx.d hd yel' 

 
Rapid Application Development Model YS>% fhÿï ixj¾Ok wdlD;sh (RAD) 

 

The RAD Model emphasizes quick development and iteration of prototypes over rigorous planning and 

testing. It focuses on rapid delivery through iterative prototyping and user feedback. 

RAD wdlD;sh oeä f,i ie,iqï lsÍu iy mÍlaId lsÍu yryd uQ,dlD;sj, blauka ixj¾Okh iy 
mqkrdj¾;kh wjOdrKh lrhs' th mqkrdj¾;k uQ,dlD;slrKh iy mßYS,l m%;sfmdaIK yryd 
fõ.j;a fnod yeÍu flfrys wjOdkh fhduq lrhs' 
 

Phases wÈhr 
 

1. Requirements Planning   wjYH;d ie,iqï lsÍu 
2. User Design   mßYS,l ks¾udKh 
3. Construction   bÈlsÍï 
4. Cutover   lemqu 
 

Advantages jdis 
 

• Rapid delivery and iteration. 
fõ.j;a fnod yeÍu iy mqkrdj¾;kh' 
 

• High user involvement ensures the final product meets user needs. 
by< mßYS,l iyNd.S;ajh wjidk ksIamdokh mßYS,l wjYH;d imqrd,Su iy;sl lrhs' 
 

• Flexible and adaptive to changes. 
kuHYS,S iy fjkialï j,g wkqj¾;kh ùu' 

 

 

 

 
 
 

RAVINDU BANDARANAYAKE 
 

#ictfromabc -54- 



 

 

 
Disadvantages wjdis 
 

• May not be suitable for large, complex systems. 
úYd," ixlS¾K moaO;s i|yd iqÿiq fkdfõ' 
 

• Requires strong user involvement. 
Yla;su;a mßYS,l iyNd.S;ajhla wjYH fõ' 
 

• Can lead to incomplete or rushed development. 
wiïmQ¾K fyda fõ.j;a ixj¾Okhlg fya;= úh yel' 

 
To determine the correct statement(s) regarding System Development Life Cycle (SDLC) models, let's 

analyze each statement 

moaO;s ixj¾Ok Ôjk pl% (SDLC) wdlD;s iïnkaOfhka ksjerÈ m%ldY^h& ;SrKh lsÍu i|yd" tla 
tla m%ldYh úYaf,aIKh lruq 
 

A. In the agile model, small portions of systematically developed working software are delivered to the 

client frequently. 

iQp,H (agile) wdlD;sfha§" l%udkql+,j ixj¾Okh l< l%shdldÍ uDÿldx.j, l=vd fldgia 
ksrka;rfhka fiajdodhlhdg ,nd fokq ,efí' 

 

This statement is correct. Agile methodologies focus on iterative development with frequent delivery 

of working software to clients for feedback and improvements. 
fuu m%ldYh ksjerÈhs' läir l%ufõohka m%;sfmdaIK iy jeäÈhqKq lsÍï i|yd fiajd,dNSkag jev 
lrk uDÿldx. ks;r fnod yeÍu iuÕ mqkrdj¾;k ixj¾Okh flfrys wjOdkh fhduq lrhs' 

 

B. Late changes in the requirements can be easily accomodated in the waterfall model. 

wjYH;djkaf.a miq fjkialï i|yd Èhwe,s wdlD;sfha§ (waterfall model) myiqfjka bv ,nd.; 
yelsh' 

 

This statement is incorrect. The Waterfall model is a linear and sequential approach where changes 

are difficult to accommodate once a phase is completed, especially late changes. 
fuu m%ldYh jerÈhs' Èh we,s wdlD;sh hkq f¾Çh iy wkql%ñl m%fõYhla jk w;r" wÈhrla 
iïmQ¾K jQ miq" úfYaIfhka m%udo jQ fjkialï j,g bv ie,iSug wmyiq fõ' 

 

C. Prototyping model can be practiced without client interactions. 

fiajdodhlhdf.a wka;¾ l%shdldß;ajfhka f;drj uQ,dlD;s (prototyping) wdlD;sh l%shdfjys fhoúh 
yelsh' 

 

This statement is incorrect. The Prototyping model relies heavily on client interactions to gather 

feedback and refine the prototype until it meets the user's requirements. 
fuu m%ldYh jerÈhs' uQ,dlD;s wdlD;sh m%;sfmdaIK /ia lsÍug iy mßYS,l wjYH;d imqrd,k 
f;la uQ,dlD;sh msßmyÿ lsÍug fiajdodhl wka;¾l%shd u; oeä f,i r|d mj;S' 

 

The correct answer is 1) A only. 

ksjerÈ ms<s;=r 1) A muKss' 
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26. Non-functional requirements specify quality attributes of a system. Which of the following is an example 

for a non-functional requirement? 
ld¾hnoaO fkdjk (non-functional) wjYH;d moaO;shl .=Kd;aul Wm,laIK ks¾Kh lrhs' ld¾hnoaO 
fkdjk wjYH;djla i|yd WodyrKhla jkafka iy; i|yka ljrla o? 

 
1) the email system should allow users to attach files 

úoHq;a ;eme,a moaO;sh mßYS,lhskag f.dkq weñKSug bv ,ndÈh hq;= h' 
 

2) each page of the website must load within 4 seconds 
fjâ wvúfha iEu msgqjlau ;;amr 4 la we;=<; mQrKh (load) úh hq;= h'  

 

3) administrator of the E-commerce website should be able to view a list of customers 
B-pdKscH fjí wvúfha mßmd,lg" .kqfokqlrejkaf.a ,ehsia;=jla ne,Sug yels úh hq;= h' 

 

4) a user of the online banking system should be able to view the last transactions 
ud¾..; nexl= moaO;sh Ndú; lrkafkl=g wjika .kqfokq ne,Sug yels úh hq;= h' 

 

5) the ATM machine should allow users to print a receipt 
ATM hka;%h Ndú; lrkakkag ßisÜm;la uqøKh lsÍug bv ,ndÈh hq;= h' 

 
Answer : 2 )  
 

Functional Requirements  ld¾hnoaO wjYH;d 
 

Functional requirements specify the functions, capabilities, and behaviors that the system must perform to 

satisfy its users and stakeholders. These requirements focus on the specific tasks and activities that the 

system needs to accomplish, often in response to inputs from users or other systems.  
ld¾hnoaO wjYH;d moaO;shla mßYS,lhska iy md¾Yjlrejka ;Dma;su;a lsÍu i|yd moaO;sh úiska 
bgq l< hq;= ld¾hhka" yelshdjka iy yeisÍï Tjqka kshu lrhs' fuu wjYH;d moaO;shg bgq lsÍug 
wjYH ksYaÑ; ld¾hhka iy l%shdldrlï flfrys wjOdkh fhduq lrhs" fndfyda úg mßYS,lhska fyda 
fjk;a moaO;s j,ska ,efnk wdodk j,g m%;spdr olajhs'  
 
Non Functional Requirements ld¾hnoaO fkdjk wjYH;d 
 

Non functional requirements specify the attributes and qualities that a system must have, rather than 

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

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

performance, and usability characteristics of the system.  
ld¾hnoaO fkdjk wjYH;d uÕska moaO;shla bgq l< hq;= ksYaÑ; yeisÍï fyda ld¾hhka fjkqjg ;sìh 
hq;= .=Kdx. kshu lrhs' fuu wjYH;d moaO;sh th lrk foag jvd hï hï ld¾hhka bgq lrkafka 
flfiao hkak úia;r lrhs' moaO;sfha iuia; .=Kd;aulNdjh" ld¾h idOkh iy Wmfhda.S;d ,laIK 
ks¾jpkh lsÍu i|yd tAjd b;d jeo.;a fõ"  

 
1. The email system should allow users to attach files. 

úoHq;a ;eme,a moaO;sh mßYS,lhskag f.dkq weñKSug bv ,ndÈh hq;= h' 
 

This statement describes a specific function or capability that the email system should have. It 

specifies what the system should do rather than a quality attribute of how well it should perform. 
fuu m%ldYh úoHq;a ;eme,a moaO;shg ;sìh hq;= ksYaÑ; ld¾hhla fyda yelshdjla úia;r lrhs' 
th fl;rï fyd¢ka l%shd l< hq;=o hkak ms<sn| .=Kd;aul .=Kdx.hla fjkqjg moaO;sh l< hq;= 
foa th i|yka lrhs' 
 

2. Each page of the website must load within 4 seconds. 

fjí wvúfha iEu msgqjlau ;;amr 4 la we;=<; mQrKh (load) úh hq;= h' 
 

This statement specifies a performance requirement related to the website. It defines a quality attribute 

(performance) by setting a measurable criterion (page load time). 
fuu m%ldYh fjí wvúhg wod< ld¾h idOk wjYH;djhla kshu lrhs' th ueksh yels 
ks¾Kdhlhla ^msgq megùfï ld,h& ieliSfuka .=Kd;aul .=Kdx.hla^ld¾h idOkh& ks¾jpkh lrhs' 
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3. Administrator of the E-commerce website should be able to view a list of customers. 

B-pdKscH fjí wvúfha mßmd,lg" .kqfokqlrejkaf.a ,ehsia;=jla ne,Sug yels úh hq;= h' 
 

This statement describes a specific function or capability that the administrator should have within the 

e-commerce system. It focuses on what the system should enable users to do. 
fuu m%ldYh B-jdKscHh moaO;sh ;=< mßmd,lhdg ;sìh hq;= ksYaÑ; ld¾hhla fyda yelshdjla 
úia;r lrhs' moaO;sh uÕska mßYS,lhskag l< hq;= foa flfrys th wjOdkh fhduq lrhs' 

 

4. A user of the online banking system should be able to view the last transactions. 
ud¾..; nexl= moaO;sh Ndú; lrkafkl=g wjika .kqfokq ne,Sug yels úh hq;= h' 

 

Similar to statement 3, this statement specifies a functional requirement related to the capability of the 

banking system to provide transaction information to users. 
m%ldYh 3 g iudkj" fuu m%ldYh mßYS,lhskag .kqfokq f;dr;=re iemhSug nexl= moaO;shg we;s 
yelshdjg wod< l%shdldÍ wjYH;djhla kshu lrhs' 

 

5. The ATM machine should allow users to print a receipt. 

ATM hka;%h Ndú; lrkakkag ßisÜm;la uqøKh lsÍug bv ,ndÈh hq;= h' 
 

This statement also describes a specific function or feature that the ATM machine should support, 

rather than a quality attribute of the system's performance or behavior. 

fuu m%ldYh moaO;sfha l%shdldÍ;ajfha fyda yeisÍfï .=Kd;aul .=Kdx.hlg jvd ATM hka;%h 
iydh úh hq;= úfYaIs; ld¾hhla fyda úfYaIdx.hla úia;r lrhs' 

 

The correct answer is statement 2),  

ksjerÈ ms<s;=r 2) jk m%ldYhhs" 
 

(2) Each page of the website must load within 4 seconds.  

fjí wvúfha iEu msgqjlau ;;amr 4 la we;=<; mQrKh (load) úh hq;= h' 
 

This is because it specifies a non-functional requirement by defining a performance attribute (page load 

time) that the system must meet, rather than specifying a specific function or capability of the system. 
ulaksido h;a" moaO;sfha ksYaÑ; ld¾hhla fyda yelshdjla i|yka lrkjdg jvd" moaO;sh imqrd,sh hq;= 
ld¾h idOk .=Kdx.hla ^msgq mQrK ld,h& ks¾jpkh lsÍfuka th ld¾hnoaO fkdjk wjYH;djhla 
kshu lrhs' 
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27. Which of the following Data Flow Diagrams (DFDs) is correct with respect to the rules of data flow 

modelling? (Note: A – an external entity, B – a process, C – a data store) 
o;a; .e,Sfï wdlD;slrKh ms<sn| kS;sÍ;s wkqj my; i|yka l=uk o;a; .e,Sï rEigyk (DFD) 
ksjerÈ jkafka o? (igyk ( A – ndysr N=;d¾:hla" B – l%shdj,shla" C – o;a; .nvdjla) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Answer : 1 ) 
 

Let's analyze each option based on the general rules of data flow diagrams: 
o;a; m%jdy rEm igyka j, idudkH Í;s u; mokïj tla tla úl,amh úYaf,aIKh lruq' 
 
1. Data flow diagrams must have properly directed flows: 

o;a; .e,Sï rEmigykaj,g ksis f,i fhduq l< .e,Sï ;sìh hq;=h( 
 

Data flows from external entities to processes, from processes to data stores, and from data stores 

back to processes. 
o;a; ndysr N+;d¾: j,ska l%shdj,s j,g" l%shdj,s j,ska o;a; .nvd j,g iy o;a; .nvdfjka 
kej; l%shdj,s j,g .,d hhs' 

 

Data cannot flow directly between external entities and data stores without going through a process. 
l%shdj,shla yryd fkdf.dia ndysr N+;d¾: iy o;a; .nvd w;r o;a; fl,skau .,d hd fkdyel' 

 

2. Each component's role: 
tla tla ixrplfha ld¾hNdrh( 

 

A (external entity): Source or destination of data outside the system.  

A ^ndysr N+;d¾:h&( moaO;sfhka msg; o;a;j, uQ,dY%h fyda .ukdka;h' 
 

B (process): Transforms incoming data flows into outgoing data flows. 

B ^l%shdj,sh&( tk o;a; m%jdy msg;g hk o;a; m%jdy njg mßj¾;kh lrhs' 
 

C (data store): Stores data for the system; only processes can interact directly with data stores. 

C ^o;a; .nvdj&( moaO;sh i|yd o;a; .nvd lrhs; o;a; .nvd iuÕ iDcqj wka;¾ l%shd l< 
yelafla l%shdj,Skag muKs' 

 

Now, let's evaluate each DFD. 
oeka" wms tla tla o;a; .e,Sï rEmigyka we.hSug ,la lruq' 
 
1) Data flows from external entity A to process B and then to data store C. This aligns with the rules, 

where an external entity sends data to a process, which then can store it in a data store. 

o;a; A isg B ieliSug iy C o;a; .nvdj fj; .,d hhs' fuh kS;sÍ;s iuÕ iumd; fõ" tys§ 
ndysr N+;d¾:hla l%shdj,shlg o;a; hjk w;r" th o;a; .nvdjl .nvd l< yel' 
 

2) Process B sends data to external entity A, and then A sends data to data store C. This is incorrect 

because an external entity should not send data directly to a data store. 

B l%shdj,s A ndysr N+;d¾:hg o;a; hjhs" miqj A o;a; .nvdj C fj; o;a; hjhs' ndysr N+;d¾:hla 
o;a; .nvdjlg fl,skau o;a; fkdheúh hq;= ksid fuh jerÈh' 
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3) Data flows from external entity A to process B and then to data store C, with an additional incorrect 

flow directly from A back to itself. Also, the arrows between B and C suggest two-way interaction, 

which is unusual for a basic DFD. 

A isg iDcqju kej; tA fj;g wu;r jerÈ .e,Sula iuÕska" B ieliSug iy miqj o;a; .nvdj 
C fj;g A ndysr N+;d¾:fhka o;a; .,d hhs' tfiau" B iy C w;r B;, oaú-ud¾. wka;¾l%shd 
fhdackd lrhs" th uQ,sl DFD i|yd widudkH fõ' 

 

4) Data flows from process B to external entity A, and then A to data store C. This is incorrect for the 

same reason as (2), where an external entity directly interacts with a data store. 

o;a; m%jdyh B l%shdj,sfha isg A ndysr N+;d¾:h fj;" miqj A isg C o;a; .nvdj olajd .uka 
lrhs fuh jerÈhs (2) jeks fya;=j ksidu" ndysr N+;d¾:hla o;a; .nvdjla iuÕ iDcqj 
wka;¾l%shd lrhs' 

 

5) Shows data flowing from an external entity A directly to a data store C, which is incorrect as it 

bypasses any processing. 

(ndysr N+;d¾:hlska A fj;ska iDcqju o;a; .nvdjlg C o;a; .,d hk o;a; fmkajhs" th 
lsishï ieliqï uÕyßk neúka th jerÈh' 

 

Based on these analyses, Diagram 1) is the only diagram that correctly follows the rules of data flow 

modeling.  
fuu úYaf,aIKhka u; mokïj" o;a; .e,Sï rEmigyka kS;s ksjerÈj wkq.ukh lrk tlu rEm 
igyk 1) jk rEm igyk fõ'  

 
28. Which of the following statements is correct regarding software testing? 

uDÿldx. mÍlaIdj iïnkaOfhka my; i|yka m%ldY w;=frka ksjerÈ jkafka l=ula o? 
 

1) Integration testing is usually carried out before unit testing. 
taldnoaO (integration) mÍlaIdj idudkHfhka tall (unit) mÍlaIdjg fmr isÿ flf¾'  

 

2) Black-box testing techniques are usually used in acceptance testing. 
ld,uxcqid (black-box) mßlaIdfõ Ys,amSh l%u idudkHfhka m%;s.%yK (acceptance) mßlaIdfõ§  
Ndú; fõ'  

 

3) White box testing examines the behaviour of a software based only on the inputs to a system. 
Yafõ; uxcqid (white-box) mÍlaIdfõ § uDÿldx.hl yeisÍu" moaO;shg ,nd fok wdodk u;  
muKla mokïj mÍlaId flf¾' 

 

4) Unit testing examines the entire system’s functionality as a whole. 
tall mÍlaIdfõ§ iïmQ¾K moaO;sfha l%shdldÍ;ajh" iuia;hla f,i mÍlaId flf¾' 

 

5) System testing is usually carried out after the user acceptance testing. 
moaO;s (system) mÍlaIdj idudkHfhka fiajdodhl m%;s.%yK (user acceptance) mÍlaIdjg miqj  
isÿ flf¾' 

 
Answer : 2 ) 
 

The question lists five statements about software testing and asks which one is correct. Let's analyze each 
statement: 
m%Yakh uDÿldx. mÍlaIdj ms<sn| m%ldY myla ,ehsia;=.; lr we;s w;r l=uk tl ksjerÈ oehs tla 
tla m%ldYh f.k úYaf,aIKh lruq' 
 
1. Integration testing is usually carried out before unit testing. 

taldnoaO (integration) mÍlaIdj idudkHfhka tall (unit) mÍlaIdjg fmr isÿ flf¾' 
 

This is incorrect. Unit testing is done first, where individual units or components of a software are 
tested. Integration testing follows unit testing and focuses on the integration of these units to ensure 
they work together as expected. 
fuh jerÈhs' uDÿldx.hl ;ks tAll fyda ixrpl mÍlaId flfrk ;ekska tAll (unit)  mÍlaIKh 
m<uqj isÿ flf¾' tAldnoaO;d (integration) mÍlaIKh u.ska tAll (unit) mÍlaIdfjka miq jk w;r 
n,dfmdfrd;a;= jk mßÈ tlg l%shd lsÍu iy;sl lsÍu i|yd fuu tAll tAldnoaO lsÍu flfrys 
wjOdkh fhduq lrhs' 
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2. Black-box testing techniques are usually used in acceptance testing. 

ld,uxcqid (black-box) mßlaIdfõ Ys,amSh l%u idudkHfhka m%;s.%yK mßlaIdfõ§ Ndú; fõ' 
 

This statement is correct. Black-box testing involves testing the software without any knowledge of 
the internal workings of the application. This technique is typically used in acceptance testing where 
the focus is on the functionality according to the requirements, rather than the internal system logic. 
fuu m%ldYh ksjerÈhs' ld,uxcqid (black-box) mÍlaIdj hkq fhÿfï wNHka;r l%shdldß;ajh ms<sn| 
lsisÿ oekqulska f;drj uDÿldx.h mÍlaId lsÍuhs' fuu ;dlaIKh idudkHfhka m%;s.%yK 
mÍlaIKfha§ Ndú;d jk w;r tys§ wNHka;r moaO;s ;¾lhg jvd wjYH;d wkqj l%shdldÍ;ajh 
flfrys wjOdkh fhduq flf¾' 
 

3. White box testing examines the behavior of a software based only on the inputs to a system. 
Yafõ; uxcqid (white-box) mÍlaIdfõ § uDÿldx.hl yeisÍu" moaO;shg ,nd fok wdodk u; muKla 
mokïj mÍlaId flf¾' 
 

This statement is incorrect. White box testing (also known as clear box testing or glass box testing) 
involves looking at the structure and logic of the code. Testers need knowledge of the internal workings 
of the software, as they test specific internal coding and infrastructure. 
fuu m%ldYh jerÈhs' Yafõ; uxcqid (white-box) mÍlaIdj ^meyeÈ,s uxcqid mÍlaIdj fyda ùÿre 
uxcqid mÍlaIdj f,io ye¢kafõ& fla;fha jHqyh iy ;¾lkh ne,Su we;=<;a fõ' úfYaIs; 
wNHka;r fla;SlrKh iy há;, myiqlï mÍlaId lrk neúka mÍlaIlhskag uDÿldx.fha 
wNHka;r l%shdldß;ajh ms<sn| oekqu wjYH fõ' 
 

4. Unit testing examines the entire system's functionality as a whole. 
tall mÍlaIdfõ§ iïmQ¾K moaO;sfha l%shdldß;ajh iuia;hla f,i mÍlaId flf¾' 
 

This is incorrect. Unit testing involves testing individual units or components of a software in isolation 

from other parts, focusing on the smallest testable parts of an application. 
fuh jerÈhs' uDÿldx.hl ;ks tAll fyda ixrpl fjk;a fldgia j,ska yqol,d lr" fhÿul l=vdu 
mÍlaId l< yels fldgia flfrys wjOdkh fhduq lsÍu tAll mÍlaIdjg we;=<;a fõ' 

 
5. System testing is usually carried out after the user acceptance testing. 

moaO;s (system) mÍlaIdj idudkHfhka fiajdodhl m%;s.%yK (user acceptance) mÍlaIdjg miqj isÿ 
flf¾' 
 

This statement is incorrect. System testing is done before user acceptance testing (UAT). System 

testing tests the complete and fully integrated software product to verify that it meets the specified 

requirements.  

fuu m%ldYh jerÈhs' mßYS,l m%;s.%yK mÍlaIKhg fmr (UAT) moaO;s (system) mÍlaIdj isÿ 
flf¾' moaO;s (system) mÍlaIKh uÕska iïmQ¾K iy iïmQ¾K tAldnoaO(integrated) uDÿldx. 
ksIamdokh th ksYaÑ; wjYH;d imqrd,kafka oehs ;yjqre lr .ekSug mÍlaId lrhs'  
 

Therefore, the correct statement is 2) Black-box testing techniques are usually used in acceptance 

testing.  

tneúka" ksjerÈ m%ldYh jkafka 2) ld,uxcqid (black-box) mßlaIdfõ Ys,amSh l%u idudkHfhka m%;s.%yK 
(acceptance) mßlaIdfõ§ Ndú; fõ'  
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29. Consider the following relational schema: 

my; olajd we;s iïnkaO;d mßmdál igyk (relational schema) i,ld n,kak: 
 

Student (StudentId, StudentName, Address, Gender, DateOfBirth) 
Study (StudentId, SubjectId, Grade) 
Subject (SubjectId, SubjectName) 
 

Which of the following is the most suitable Entity Relationship (ER) diagram to correctly represent the 

relationship between Student and Subject entities? 
YsIH (Student) iy úIh (Subject) N+;d¾: w;r iïnkaO;dj ksjerÈj ksrEmKh lsÍu i|yd my; 
i|yka l=uk N+;d¾: iïnkaO;d rEmigyk (ER diagram) jvd;a iqÿiq fõ o? 
 

Note : In the ER diagrams, the entities are drawn without attributes. 

igyk (  I. ER rEmigykaj, N+;d¾: we| we;af;a Wm,laIK (attributes) rys;j h' 
        II. study – bf.k.ekSu 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer : 5 ) 
 

The schemas provided are: 
imhd we;s fhdackd l%u jkafka, 
 
• Student(StudentId, StudentName, Address, Gender, DateOfBirth) 
• Study(StudentId, SubjectId, Grade) 
• Subject(SubjectId, SubjectName) 

 
From the schema: 
fhdackd l%ufhka( 
 
• Student represents individual students. 

YsIHhd ;ks isiqka ksfhdackh lrhs' 
 

• Subject represents different subjects or courses. 
úIh úúO úIhhka fyda mdGud,d ksfhdackh lrhs' 

 
• Study links students with subjects and includes a grade, indicating a many-to-many relationship 

(many students can study many subjects). 
wOHhkh isiqka iuÕ úIhhka iïnkaO lrk w;r fY%aKshla we;=<;a lrhs" nyq-nyq in|;djla 
fmkakqï lrhs ^fndfyda isiqkag fndfyda úIhhka bf.k .; yelsh&' 
 
 
 

1) 

 
 
 

2) 
 
 
 

3) 
 
 
 

4) 
 
 

 
 

5) 
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Given this, we need to analyze each ER diagram option to see which correctly represents these 
relationships: 
fï wkqj" fuu iïnkaO;d ksjerÈj ksfhdackh lrkafka l=ula oehs ne,Sug wms tla tla ER rEm 
igyka úl,amh úYaf,aIKh l< hq;=h( 
 
1) One-to-one relationship between Student and Subject: 

YsIHhdf.a(Student) iy úIhh (Subject) w;r tAl-tAl iïnkaOh( 
 
Incorrect. A one-to-one relationship implies each student studies exactly one subject, and each 
subject is studied by exactly one student, which is not supported by the schema. 
jerÈhs' tAl-tAl iïnkaO;djhlska woyia jkafka iEu YsIHfhlau yßhgu tla úIhhla 
wOHhkh lrk nj;a" iEu úIhhlau yßhgu tla YsIHfhl= úiska wOHhkh lrkq ,nk nj;a" 
th iïnkaO;d igyk u.ska iydh fkdolajk nj;ah' 
 

2) One-to-many relationship from Student to Subject: 
YsIHhdf.a(Student) isg úIhh(Subject) olajd tAl-nyq in|;d( 
 
Incorrect. This would imply each student can study many subjects but each subject is studied by 
only one student, which is also not supported. 
jerÈhs' fuhska weÕfjkafka iEu isiqfjl=gu fndfyda úIhhka yeoEßh yels kuq;a iEu úIhhlau 
tla isiqfjl= úiska muKla wOHhkh lrkq ,nk w;r th o iydh fkdolajhs' 
 

3) Many-to-one relationship from Student to Study: 
YsIHhdf.a(Student) isg wOHhkh(Study) olajd nyq-tAl in|;djhla 

 
Incorrect. This suggests many students can be linked to one study record, but a study record involves 
only one subject. This does not align with the many-to-many relationship indicated by the schema. 
jerÈhs' fuhska weÕfjkafka fndfyda isiqka tla wOHhk jd¾;djlg iïnkaO l< yels kuq;a 
wOHhk jd¾;djlg we;=<;a jkafka tla úIhhla muKs' fuh fhdackd l%uh u.ska olajd we;s 
nyq-nyq iïnkaO;dj iuÕ iumd; fkdfõ' 
 

4) Many-to-many relationship from Student to Study: 
YsIHhdf.a(Student) isg wOHhkh(Study) olajd nyq-nyq in|;d 

 
Incorrect. Though it depicts a many-to-many relationship, it should directly relate students and 
subjects, not via the Study as a separate entity in this context. 
jerÈhs' th nyq-nyq in|;djla ksrEmKh l<o" th isiqka iy úIhhka iDcqju iïnkaO l< 
hq;=h" fuu ikao¾Nh ;=< fjku wdh;khla f,i wOHhkh yryd fkdfõ' 
 

5) Many-to-many relationship from Student to Subject:  
YsIHhdf.a isg úIhh olajd nyq-nyq in|;d( 

 
Correct. This diagram accurately represents that many students can study many subjects, and many 
subjects can be studied by many students. It captures the essence of the relational schema where 
Study serves as a join table facilitating this many-to-many relationship. 
ksjerÈ' fndfyda isiqkag fndfyda úIhhka yeoEßh yels nj;a" fndfyda úIhhka fndfyda isiqkag 
wOHhkh l< yels nj;a fuu rEm igyk ksjerÈj ksrEmkh lrhs' fuu nyq-nyq in|;djhg 
myiqlï i,ik iïnkaOl j.=jla f,i wOHhkh(Study) l%shd lrk iïnkaO;d l%ufha .=Kh 
th .%yKh lrhs' 
 

Therefore, Diagram 5) is the correct answer as it best represents the relationships defined by the 
relational schema provided. 
tneúka" imhd we;s iïnkaO;d l%ufhka w¾: olajd we;s iïnkaO;d jvd;a fyd¢ka ksrEmKh jk 
neúka 5) jk rEm igyk ksjerÈ ms<s;=r fõ' 
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• The tables which are partially extracted from a database used in an information system developed  

for a shop are shown below. Answer the questions from 30 to 32 using those tables. 
fjf<|ie,la i|yd ilia lrk ,o f;dr;=re moaO;shl Ndú; lrk o;a; iuqodhlska w¾O jYfhka  
Wmqgd .;a j.= lsysmhla my; oelafõ' tu j.= Ndú; lr wxl 30 isg 32 olajd m%Yakj,g ms<s;=re 
imhkak' 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

30. Which of the following shows the most suitable primary keys for Order and Order_Product relations? 

Order iy Order_Product j.= i|yd jvd;a iqÿiq m%d:ñl h;=re ms<sfj<ska oelafjkafka my; ljrl o? 
 

1) Order: CusId,   Order_ Product: OrderId 

2) Order: OrderId,   Order_Product: OrderId 

3) Order: OrderId,   Order_Product: OrderId + ProdId 

4) Order: CusId + SellerId,  Order Product: ProdId 

5) Order: OrderId + CusId,  Order_Product: OrderId 
 

Answer : 3 ) 
 
1. Order Table contains OrderId, CusId, OrderDate, and SellerId. 

Order j.=fõ OrderId, CusId, OrderDate, iy SellerId wvx.= fõ 
 

OrderId should uniquely identify each record since each order should have a unique identifier. 

iEu weKjqulgu wkkH y÷kd.ekSula ;sìh hq;= neúka OrderId iEu jd¾;djlau wkkH f,i 
y÷kd.; hq;=h' 

 
2. Order_Product Table is a junction table that connects Order and Product tables and contains 

OrderId and ProdId. 

Order_Product Table hkq weKjqï iy ksIamdok j.= iïnkaO lrk ikaê j.=jla jk w;r 
OrderId iy ProdId wvx.= fõ' 
 

A combination of OrderId and ProdId is typically used to uniquely identify each record in a 

junction table like this because it defines which products are associated with which orders. A single 

order can contain multiple different products, and the same product can appear in multiple orders. 
OrderId iy ProdId ixfhda.hla idudkHfhka fujeks ikaê j.=jl tla tla jd¾;dj wkkH f,i 
y÷kd .ekSug Ndú;d lrkqfha th l=uk weKjqï iuÕ iïnkaO ù we;ao hkak ks¾jpkh lrk 
neúks' ;ks weKjqul úúO ksIamdok lsysmhla wvx.= úh yels w;r" tu NdKavh nyqúO 
weKjqïj, Èia úh yel' 

 

 

 

 

 

 

 

Customer 

CusId Fname Lname Location 

C001 Saman Perera Dehiwala 

C002 Kalum Gamage Galle 

C003 Shiromi Silva Galle 

C004 Kalum Perera Kandy 

 

ProId Name 

PR001 Refrigerator 

PB401 Blender 

PM025 Mobile Phone 

PP009 Inkjet Printer 

 Order 

OrderId CusId OrderDate SellerId 

A001 C001 2022-07-14 S001 

A002 C002 2022-07-14 S001 

A003 C003 2022-07-18 S002 

A004 C004 2022-07-20 S002 

 

Product 

ProId Name 

PR001 Refrigerator 

PB401 Blender 

PM025 Mobile Phone 

PP009 Inkjet Printer 

 
Order_Product 

OrderId ProId 

A003 PR001 

A001 PR001 

A002 PB401 

A003 PM025 

A004 PP009 
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Given the options: 
,nd § we;s úl,am j,ska( 

 
1) Order: CusId, Order_Product: OrderId 

 

Incorrect because CusId does not uniquely identify an order. 

CusId wkqms<sfj,la wkkH f,i y÷kd fkd.kakd ksid jerÈhs' 
 

2) Order: OrderId, Order_Product: OrderId 
 

Incorrect for Order_Product because OrderId alone does not uniquely identify rows if multiple 

products can be in one order. 
Order_Product i|yd jerÈhs ukao tla weKjqul ksIamdok lsysmhla ;sìh yels kï OrderId 
muKla fma<s wkkH f,i y÷kd fkd.kS' 

 

3) Order: OrderId, Order_Product: OrderId + ProdId 
 

Correct, as OrderId uniquely identifies orders, and OrderId + ProdId uniquely identifies rows 

in Order_Product. 

OrderId úiska weKjqï wkkH f,i y÷kd .kakd neúka"  OrderId + ProdId ys fma<s wkkH 
f,i y÷kd .kakd neúka ksjerÈh' 

 

4) Order: OrderId + SellerId, Order_Product: ProdId 
 

Incorrect because OrderId alone is sufficient for Order, and ProdId alone is insufficient for 

Order_Product. 

weKjqu i|yd OrderId muKla m%udKj;a jk ksid;a" Order_Product i|yd ProdId muKla 
m%udKj;a fkdjk ksid;a jerÈhs' 

 

5) Order: OrderId + CusId, Order_Product: OrderId 
 

Incorrect because adding CusId is unnecessary for unique identification in Order. 
wkqms<sfjf,ys wkkH y÷kd.ekSu i|yd CusId tl;= lsÍu wkjYH neúka jerÈhs' 

 

The correct answer is 3) Order: OrderId, Order_Product: OrderId + ProdId. 

ksjerÈ ms<s;=r 3) Order: OrderId, Order_Product: OrderId + ProdId. fõ 
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31. What will be the output after executing the following SQL statement? 

my; SQL m%ldYh l%shd;aul lsÍfuka miq m%;sodkh l=ula fõ o? 
 

SELECT Customer.Fname, Customer.Lname, Order.Orderld 
FROM Customer INNER JOIN Order ON Customer.CusId = Order.CusId 
WHERE Customer.Location="Galle"; 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer : 1 )  
 

Given the SQL query. 

SQL úuiqu ,nd § we;' 
 
SELECT Customer.Fname, Customer.Lname, Order.OrderId 
FROM Customer INNER JOIN Order ON Customer.CusId = Order.CusId 
WHERE Customer.Location="Galle"; 
 
This query fetches the first name, last name, and order ID for orders placed by customers located in 

"Galle". According to the provided data in the Customer and Order tables. 

fuu úuiqu "Galle" ys msysá mdßfNda.slhska úiska lrk ,o weKjqï i|yd uq,a ku" wjidk ku iy 
weKjqï ye÷kqïm; ,nd .kS' mdßfNda.sl iy weKjqï j.= j, imhd we;s o;a; j,g wkqj 
 
• Customer Table: C003: Shiromi Silva (Location: Galle) 

• Order Table: A003: linked to C003 

 

Result Explanation 
ms<s;=r meyeÈ,s lsÍu 
 
Shiromi Silva is the only customer located in Galle, and the query should only return her order 

information. She has one order, Order ID A003, which matches the conditions specified in the SQL 

query. 

Shiromi Silva .d,af,a isák tlu mdßfNda.slhd jk w;r" úuiqfuka wehf.a weKjqï f;dr;=re 
muKla ,nd Èh hq;=h' wehg SQL úuiqfï olajd we;s fldkafoais j,g .e,fmk Order ID A003 
tllska weKjqula we;' 
 
Correct Answer: 1) 

ksjerÈ ms<s;=r( 1) 
 

 
 

Fname Lname OrderId 

Kalum Gamage A001 

Kalum Gamage A003 

Shiromi Silva A002 

 

Fname Lname OrderId 

Kalum Gamage A004 

Kalum Perea A001 

Kalum Gamage A003 

Shiromi Silva A002 

 
Fname Lname OrderId 

Kalum Gamage A001 

Kalum Perera A003 

Shiromi Silva A002 

 

Lname Fname OrderId 

Gamage Kalum A001 

Gamage Kalum A003 

Silva Shiromi A002 

 

Fname Lname OrderId 

Kalum Gamage A001 

Shiromi Silva A002 

 

    

1) 
 

2) 
 

3)  4)  

5)    
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32. Which of the following is correct regarding the Order relation? 

Order j.=j ie,lSfï§ my; i|yka l=ula ksjerÈ o? 
 

1) CusId attribute uniquely identifies each tuple in the relation. 
CusId Wm,laIKh (attribute) u.ska j.=fõ tla tla Wm,elshdk (tuple) wkkHj y÷kd.kS'  

 

2) The relation is in First Normal Form (1NF). 
j.=j tys m%:u m%u; wjia:dfõ (First Normal Form-1NF) mj;S'  

 

3) The relation is in Second Normal Form (2NF). 
j.=j tys fojk m%u; wjia:dfõ (Second Normal Form-2NF) mj;S' 

 

4) Orders of each customer are handled by a unique salesperson. 
tla tla mdßfNda.slhdf.a weKjqï yiqrejkq ,nkafka wkkH úl=Kqïlrefjl= úisks' 

 

5) The relation consists of a composite primary key. 
j.=j ixhqla; m%d:ñl h;=rlska (composite primary key) iukaú; fõ' 

 
Answer : 3 ) 
 
 

To determine if a table is in Second Normal Form, it must first meet the criteria for First Normal Form 
(1NF), and then it must satisfy an additional condition related to the way attributes depend on the key. 
j.=jla fojk idudkH fmdarufha ;sfí oehs ;SrKh lsÍu i|yd" th m%:ufhka m<uq idudkH fmdaruh 
(1NF) i|yd jk ks¾Kdhl imqrd,sh hq;= w;r" miqj th úfYaI .=Kdx. u; r|d mj;sk wdldrh 
iïnkaO wu;r fldkafoaishla imqrd,sh hq;=h' 
 
Criteria for 1NF include: 
1NF i|yd jk ks¾Kdhlj,g we;=<;a jkafka( 
 

• No repeating groups or arrays: The table should only have atomic column values. 
mqkrdj¾;k lKavdhï fyda arrays fkdue;( j.=fõ wxY=uh ;Sre w.hka muKla ;sìh hq;=h' 
 

• Unique rows: Each row should be uniquely identifiable. 
tAlSh fma<s( iEu fma<shlau wkkHj y÷kd.; yels úh hq;=h' 

 
Criteria for 2NF include: 
2NF i|yd jk ks¾Kdhlj,g we;=<;a jkafka( 
 

Elimination of partial dependency: Non-key attributes must depend on the whole of a primary key, not 
just part of a composite key. This means that in a table with a composite key, every non-key attribute 
should depend on all components of the key for its existence. 
wdxYsl mrdh;a;;dj bj;a lsÍu( Non-key attributes fkdjk .=Kdx. ixhqla; h;=rl fldgila muKla 
fkdj m%d:ñl h;=rl iuia;h u; r|d mej;sh hq;=h' fuhska woyia lrkafka ixhqla; h;=rla iys; 
j.=jl" iEu h;=re fkdjk .=Kdx.hlau tys meje;au i|yd h;=f¾ ish¨u ixrpl u; r|d mej;sh 
hq;= njhs' 

 
Analyzing the Order Table Schema 
Order Table úYaf,aIKh lsÍu 
 

The schema for the Order table, based on your descriptions, includes the following fields: 
úia;r u; mokïj" Order table i|yd my; lafIa;% we;=<;a fõ( 
 
OrderId CusId  OrderDate SellerId 

 
Step 1: Verify 1NF 
mshjr 1: 1NF ;yjqre lrkak 
 

Given that each field in the Order table contains only atomic values (single values in each column per 
row), and each row is uniquely identifiable (presumably by OrderId), the table meets the criteria for 1NF. 
weKjqï j.=fõ iEu lafIa;%hlu wvx.= jkafka mrudKql w.hka ^fma<shlg tla tla ;Srefõ ;ks 
w.hka&" iy tla tla fma<sh wkkHj y÷kd.; yels ^wkqudk jYfhka OrderId u.ska&" j.=j 1NF 
i|yd jk ks¾Kdhl imqrd,hs' 
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Step 2: Establish the Primary Key 
mshjr ^2(& m%d:ñl h;=r ia:dmkh lrkak 
 

For 2NF analysis, we need to confirm the primary key. If OrderId is the primary key and uniquely 
identifies each record, this simplifies our analysis. 
2NF úYaf,aIKh i|yd" wms m%d:ñl h;=r ;yjqre l< hq;=h' OrderId m%d:ñl h;=r jk w;r iEu 
jd¾;djlau wkkH f,i y÷kd .kafka kï" fuh wmf.a úYaf,aIKh ir, lrhs' 
 
Step 3: Check for Partial Dependencies 
mshjr ^3(& wdxYsl mrdh;a;;dj i|yd mÍlaId lrkak 
 

To be in 2NF: 
2NF ys isàug( 
 

• Each attribute in the table should fully depend on the primary key. 
j.=fõ we;s iEu .=Kdx.hlau m%d:ñl h;=r u; iïmQ¾Kfhkau r|d mej;sh hq;=h' 
 

• There should be no attribute that depends only on part of the primary key in cases of composite keys. 
ixhqla; h;=re wjia:d j,§ m%d:ñl h;=f¾ fldgila u; muKla r|d mj;sk .=Kdx.hla fkd;sìh 
hq;=h' 
 

Dependency Analysis: 
mrdh;a;;d úYaf,aIKh( 
 

• CusId: This field depends on OrderId as each order can be linked to one customer. The customer of 
an order cannot be determined partially by another subset; it’s entirely dependent on knowing the full 
OrderId. 
CusId: iEu weKjqulau tla mdßfNda.slfhl=g iïnkaO l< yels neúka fuu lafIa;%h OrderId u; 
r|d mj;S' weKjqul mdßfNda.slhd fjk;a Wm l=,lhlska w¾O jYfhka ;SrKh l< fkdyel' th 
iïmQ¾Kfhkau r|d mj;skafka iïmQ¾K OrderId oek .ekSu u; h' 
 

• OrderDate and SellerId: Similarly, the date an order was placed and the seller handling the order 
depend entirely on the OrderId. They are not determined by any subset of the OrderId or any other 
field. 
OrderDate and SellerId: tA yd iudkj" weKjqula ,nd ÿka Èkh iy weKjqu yiqrejk úl=Kqïlre 
iïmQ¾Kfhkau OrderId u; r|d mj;S' tAjd OrderId ys Wm l=,lhlska fyda fjk;a lafIa;%hlska 
;SrKh fkdfõ' 

 
Conclusion for 2NF 
2NF i|yd ks.ukh 
 

The Order table is in 2NF because: 
weKjqï j.=j 2NF ys we;s ksid( 
 

• It is already in 1NF. 
th oekgu;a 1NF ys we;' 
 

• It has a single primary key (OrderId), under which all other fields (non-key attributes) in the table 
show full dependency and no partial dependency exists. The non-key attributes do not depend on 
anything less than the full OrderId. 
thg ;ks m%d:ñl h;=rla (OrderId), we;" tA hgf;a j.=fõ we;s wfkl=;a ish¨u lafIa;% ^m%Odk-
fkdjk .=Kdx.& mQ¾K mrdh;a;;dj fmkakqï lrk w;r wdxYsl mrdh;a;;djhla fkdue;' m%Odk 
fkdjk .=Kdx. iïmQ¾K OrderId j,g jvd wvq lsisjla u; r|d fkdmj;S' 
 

3) The relation is in Second Normal Form (2NF) is the correct answer. This is because the Order table 
is already in First Normal Form (1NF) and all non-key attributes (CusId, OrderDate, SellerId) are fully 
dependent on the primary key (OrderId), ensuring no partial dependency exists. Thus, it meets the criteria 
for 2NF. 
3) j.=j tys fojk m%u; wjia:dfõ (Second Normal Form-2NF) mj;S' ksjerÈ ms<s;=r fõ' ulaksido 
h;a" weKjqï j.=j oekgu;a m<uq idudkH wjia:dfú (1NF) we;s w;r ish¨u m%Odk fkdjk .=Kdx. 
(CusId, OrderDate, SellerId) m%d:ïl h;=r (OrderId) u; iïmQ¾Kfhkau r|d mj;sk ksid" lsisÿ wdxYsl 
mrdh;a;;djla fkdmj;shs' fï wkqj" th 2NF i|yd jk ks¾Kdhl imqrd,hs' 
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33. Which of the following statements is/are correct regarding the normalization concept? 

m%u;lrKh(normalization) ixl,amh iïnkaOfhka my; i|yka l=uk m%ldY$h ksjerÈ o? 
 

A -  In first normal form, atomic attributes are removed from a relation. 
m<uq m%u; wjia:dfõ§ (1NF), j.=j ;=< we;s mrudKql Wm,laIK (atomic attribute) bj;a lrkq 
,efí' 

 

B -  In second normal form, partial dependency of attributes on the primary key are removed. 
fojk m%u; wjia:dfõ§ (2NF), m%d:ñl h;=r (primary key) u; Wm,laIKj, wdxYsl mrdh;a;;dj 
(partial dependency) bj;a lrkq ,efí' 

 

C -  In third normal form, transitive dependency of attributes are removed. 
f;jk m%u; wjia:dfõ§ (3NF), Wm,laIKj, ixl%dka;s mrdh;a;;dj (transitive dependency) 
bj;a lrkq ,efí' 
 
 

 
 

 

Answer : 4 ) 
 

A. In first normal form, atomic attributes are removed from a relation. 
m<uq m%u;lrKfhka" iïnkaO;djhlska wxY=uh .=Kdx. bj;a lrkq ,efí' 

 

This statement is incorrect as phrased. In first normal form (1NF), a table is in 1NF if it contains only 
atomic values, meaning each column in a table must contain indivisible values. It doesn't involve 
"removing atomic attributes". 
fuu m%ldYh jdlH LKavh f,i jerÈh' m<uq m%u;lrKfhka(1NF), j.=jla wxY=uh w.hka 
muKla wvx.= kï 1NF ys we;" tkï j.=jl we;s iEu ;Srejlu fkdfnÈh hq;= w.hka wvx.= 
úh hq;=h' thg “mrudKql .=Kdx. bj;a lsÍu” we;=<;a fkdfõ' 

 

B. In second normal form, partial dependency of attributes on the primary key are removed. 
fojk m%u;lrKfhka" m%d:ñl h;=r u; .=Kdx.j, w¾O hemSu bj;a lrkq ,efí' 

 

This statement is correct. A table is in second normal form (2NF) if it is in 1NF and all non-key 
attributes are fully functionally dependent on the primary key. This means removing any partial 
dependencies where some attributes depend only on part of a composite primary key. 
fuu m%ldYh ksjerÈhs' j.=jla 1NF ys ;sfí kï fojk m%u;lrKfhka (2NF) jk w;r ish¨u 
h;=re fkdjk .=Kdx. m%d:ñl h;=r u; iïmQ¾Kfhkau l%shdldÍj r|d mj;S' fuhska woyia lrkafka 
ixhqla; m%d:ñl h;=rl fldgila u; muKla r|d mj;sk iuyr .=Kdx. ́ kEu wdxYsl mrdh;a;;d 
bj;a lsÍuhs' 

 

C. In third normal form, transitive dependency of attributes are removed. 
f;jk m%u;lrKfhka" .=Kdx.j, ixl%dka;s hemSu bj;a lrkq ,efí' 
 

This statement is also correct. A table is in third normal form (3NF) if it is in 2NF and no non-key 
attribute depends on other non-key attributes. In other words, it removes transitive dependencies where 
changes to non-key attributes could lead to inconsistencies. 
fï m%ldYh;a ksjerÈhs' j.=jla 2NF ys ;sfí kï ;=kajk m%u;lrKfhka (3NF) jk w;r lsisÿ 
h;=re-fkdjk (non-key) .=Kdx.hla fjk;a h;=re fkdjk(non-key)  .=Kdx. u; r|d mj;S' fjk;a 
jpk j,ska lsjfyd;a" th m%Odk fkdjk .=Kdx.j, fjkiaùï fkd.e,mSï j,g ;=vq Èh yels 
ixl%dka;s mrdh;a;;d bj;a lrhs' 

 

Given the correct analysis of each statement: 
tla tla m%ldYh ksjerÈj úYaf,aIKh lsÍfuka( 
 

• A is incorrect. 
       A jerÈhs' 
 

• B and C are correct. 
B iy C ksjerÈh 
 

So, the correct answer is 4). 
tneúka ksjeros ms<s;=r 4) fõ. 

 
 
 
 

1)  B only. 
B 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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34. Which of the following statements is/are correct regarding Entity Relationship (ER) modelling? 

N=;d¾: iïnkaO;d wdlD;slrKh(ER Modelling) iïnkaOfhka my; i|yka l=uk m%ldY$h ksjerÈ o? 
 

A -  A weak entity is dependent on another entity. 
ÿ¾j, N+;d¾:hla (weak entity) ;j;a N+;d¾:hla u; r|d mj;S' 

 

B -  A derived attribute is represented as an attribute in a relation. 
jHq;amkak lrk ,o Wm,laIKhla(derived attribute) j.=jla ;=<§"Wm,laIKhla f,i ksrEmKh fõ' 

 

C -  An entity can contain a multi-value attribute and a composite attribute at the same time. 
N+;d¾:hlg"tlu fõ,dfõ§ nyq-w.h(multi value) Wm,laIKhla iy ixhqla; Wm,laIKhla 
wvx.= úh yelsh' 
 
 

 
 
 

Answer : 3 ) 
 
To address this question, we will evaluate each statement about Entity Relationship (ER) modeling to 
determine which are correct. 
fuu .eg¨j úi£u i|yd" wms N+;d¾: iïnkaO;d (ER) wdlD;s ks¾udKh ms<sn| tla tla m%ldYh 
ksjerÈ oehs ;SrKh lrkafkuq' 
 
A -  A weak entity is dependent on another entity. 

ÿ¾j, N+;d¾;hla fjk;a N+;d¾:hla u; r|d mj;S' 
 

Correct. A weak entity does not have a sufficient set of attributes to form a primary key on its own and 
is dependent on some strong (or identifying) entity for its identity. Its existence and uniqueness are 
dependent on another entity with which it has an identifying relationship. 
ksjerÈh ÿ¾j, N+;d¾;hla  ;ukaf.au m%d:ñl h;=rla iE§ug m%udKj;a .=Kdx. iuQyhla fkdue;s 
w;r tys wkkH;djh i|yd hï m%n, ^fyda y÷kd.ekSfï& N+;d¾:hla u; r|d mj;S' tys meje;au 
iy iqúfYaI;ajh r|d mj;skafka th y÷kd.ekSfï iïnkaO;djhla we;s fjk;a N+;d¾:hla u; h' 

 
B -  A derived attribute is represented as an attribute in a relation. 

jHq;amkak lrk ,o Wm,laIKhla (derived attribute) j.=jla ;=,§ Wm ,laIKhla f,i ksrEmKh 
fõ 

 

Wrong. In ER modeling, a derived attribute is one whose value is calculated from other attributes 
within the database. For example, an employee's age might be derived from their birthdate. While 
derived attributes are often shown in ER diagrams to illustrate these dependencies or calculations, they 
are generally not stored in relational tables as part of the physical database schema. Instead, their 
values are computed as needed.  
jerÈh. ER wdlD;slrKfha§" jHq;amkak Wm,laIKhla hkq o;a; iuqodh ;=< we;s wfkl=;a .=Kdx. 
j,ska w.h .Kkh lrkq ,nk tlls' ksoiqkla jYfhka" fiajlfhl=f.a jhi Tyqf.a Wmka Èkfhka 
,nd .; yelsh' fuu mrdh;a;;d fyda .Kkh lsÍï kso¾Ykh lsÍu i|yd jHq;amkak Wm,laIK 
fndfyda úg ER rEm igyka j, fmkajd we;s w;r" tAjd idudkHfhka fN!;sl o;a; iuqod l%ufha 
fldgila f,i iïnkaOl j.= j, .nvd fkdfõ' tA fjkqjg" tAjdfha w.hka wjYH mßÈ .Kkh 
lrkq ,efí' 

 
C -  An entity can contain a multi-value attribute and a composite attribute at the same time. 

jia;=jlg tljr nyq-w.h Wm,laIKhla iy ixhqla; .=Kdx.hla wvx.= úh yel' 
 

Correct. In ER modeling, an entity can indeed contain both multi-value and composite attributes. A 
multi-value attribute can store multiple values for a single attribute (like multiple phone numbers for 
a contact), while a composite attribute is one that can be subdivided into other attributes (like an 
address composed of street, city, state, and zip code). 
ksjerÈh. ER wdlD;s ks¾udKfha§" N+;d¾:hlg nyq-w.h iy ixhqla; .=Kdx. hk folu wvx.= 
úh yel' nyq-w.h Wm,laIKhg ;ks Wm,laIKhla i|yd nyqúO w.hka .nvd l< yel 
^iïnkaO;djla i|yd ÿrl:k wxl lsysmhla jeks&" ixhqla; .=Kdx.hla hkq fjk;a Wm,laIK j,g 
fnÈh yels tlls ^ùÈh" k.rh" m%dka;h iy ;eme,a fla;hlska j,ska iukaú; ,smskhla jeks&' 

 
All statements A and C correctly describe aspects of ER modeling 
ish¨u m%ldY Aiy C wdlD;slrKfha wx. ksjerÈj úia;r lrhs 

 

1)  A only. 
A muKs. 

2)  B only. 
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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35. The following ER diagram represents a scenario of students borrowing books from a library. Which 

of the following gives the most suitable relation list for the given ER diagram? 

my; N+;d¾: iïnkaO;d rEmigyk (ER diagram) u.ska isiqka mqia;ld,hlska fmd;a ,nd.kakd 
ixisoaêhla ksrEmKh lrhs' § we;s N+;d¾: iïnkaO;d rEmigyk i|yd jvd;a iqÿiq j.= ,ehsia;=j 
my; ljrla o? 
igyk : author - f,aLlhd,book - fmd;,student - YsIHhd,write - ,sùu,borrow - ;djld,slj .ekSu 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1) BOOK (Book_Id, Book Name, ISBN, Stu_Id, Aut_Id) 
STUDENT (Stu_Id, Stu_FName, Stu_LName, DOB) 
AUTHOR (Aut_Id, Aut_Name) 
AUTHOR_QUALIFICATION (Aut_Id, Qualifications) 

 
2) BOOK (Book Id, Book_Name, ISBN) 

STUDENT (Stu_Id, Stu_LFName, Stu_LName, DOB) 
AUTHOR (Aut_Id, Aut_Name) 
AUTHOR_QUALIFICATION (Aut_Id, Qualifications) 

 
3) BOOK (Book_Id, Book Name, ISBN, Stu_Id, Aut_Id) 

STUDENT (Stu_Id, Stu_FName, Stu_LName, DOB) 
AUTHOR (Aut_Id, Aut_Name, Qualifications) 

 
4) BOOK (Book_Id, Book Name, ISBN, Stu_Id, Aut_Id) 

STUDENT (Stu_Id, Stu_Name, DOB) 
AUTHOR (Aut_Id, Aut_Name) 
AUTHOR_QUALIFICATION (Aut_Id, Qualifications) 

 
5) BOOK (Book_Id, Book Name, ISBN, Stu_Id, Aut_Id) 

STUDENT (Stu_Id, Stu_Name, DOB) 
AUTHOR (Aut_Id, Aut_Name) 
AUTHOR_QUALIFICATION (Aut_Id, Qualifications) 
BORROW (Aut Id, Book_Id) 
WRITE (Aut_Id, Book_Id) 

 
Answer : 1 )  
 

Given the ER diagram representing a scenario of students borrowing books from a library, we are to 

select the most suitable relational schema. The entities and relationships depicted include AUTHORS 

who write BOOKS, STUDENTS who borrow BOOKS, and AUTHOR_QUALIFICATIONS that detail 

each author's credentials. 

isiqka mqia;ld,hlska fmd;a ,nd .kakd o¾Ykhla ksfhdackh lrk ER rEm igyk wkqj" wms jvd;a 
iqÿiq iïnkaO;d igyk f;dard.; hq;=h' ksrEms; N+;d¾: iy in|;dj,g fmd; a (BOOKS) ,shk 
l;=jreka (AUTHORS)" fmd;a ,nd .kakd isiqka (STUDENTS) iy tla tla l;=jrhd .ek úia;r 
lrk oE (AUTHOR_QUALIFICATIONS) yS we;=<;a fõ' 
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After reviewing the options and understanding the ER diagram's representation, the decision is to select 

Option 1) as the correct relational schema for the given scenario. This option organizes the entities and 

their relationships as follows: 

úl,amhka iudf,dapkh lsÍfuka iy ER rEm igyfka ksrEmKh f;areï .ekSfuka miqj" ;SrKh 
jkafka ,nd § we;s wjia:dj i|yd ksjerÈ iïnkaO;d fhdackd l%uh f,i úl,amh 1) f;aÍuhs' fuu 
úl,amh wdh;k iy tAjdfha iïnkaO;d my; mßÈ ixúOdkh lrhs( 
 
Option 1) proposes the following tables 

úl,amh 1) my; j.=j ,nd fohss 
 
BOOK (Book_Id, Book_Name, ISBN, Stu_Id, Aut_Id) 
STUDENT (Stu_Id, Stu_FName, Stu_LName, DOB) 
AUTHOR (Aut_Id, Aut_Name) 
AUTHOR_QUALIFICATION (Aut_Id, Qualifications) 
 
BOOK (Book_Id, Book_Name, ISBN, Stu_Id, Aut_Id):  

This table combines identifiers for both the students and authors directly within the book records.  

BOOK (Book_Id, Book_Name, ISBN, Stu_Id, Aut_Id): fuu j.=j isiqka iy l;=jreka hk 
fowxYfhkau fmd;a jd¾;d ;=< iDcqju y÷kd.ekSï tAldnoaO lrhs'  
 

STUDENT (Stu_Id, Stu_FName, Stu_LName, DOB): This table straightforwardly represents the 

students, containing personal details and a unique identifier. 

STUDENT (Stu_Id, Stu_FName, Stu_LName, DOB): mqoa.,sl f;dr;=re iy wkkH;d y÷kd.ekSula 
wvx.= ksid fuu j.=j fl,skau isiqka ksfhdackh lrhs' 
 

AUTHOR (Aut_Id, Aut_Name): Reflects the authors with a simple structure for identification and 

naming. 

AUTHOR (Aut_Id, Aut_Name) y÷kd .ekSu iy kï lsÍu i|yd ir, jHqyhlska l;=jreka ms<sìUq 
lrhs' 
 

AUTHOR_QUALIFICATION (Aut_Id, Qualifications): Links authors to their qualifications, 

providing a direct attribute relationship. 

AUTHOR_QUALIFICATION (Aut_Id, Qualifications): iDcq .=Kdx. iïnkaO;djhla ,nd foñka 
l;=jreka Tjqkaf.a iqÿiqlïj,g iïnkaO lrhs 
 

Reasoning for Selection: While Option (1) does not utilize junction tables to manage the many-to-many 

relationships between AUTHORS and BOOKS, or STUDENTS and BOOKS — which is a departure 

from traditional relational database design — the selected structure might be intended to streamline the 

complexity for specific use cases or educational settings.  

f;dard .ekSug fya;=j( l¾;Djreka AUTHORS iy fmd;a BOOKS " fyda isiqka STUDENTS iy fmd;a 
BOOKS w;r nyq- nyq iïnkaO;d l<ukdlrKh lsÍug úl,am (1) junction tables Ndú;d fkdlrk 
w;r th idïm%odhsl iïnkaO;d o;a; iuqod ie,iqfuka neyer ùuls - f;dard.;a jHqyh woyia l< 
yelsh' fuh úfYaIs; Ndú; wjia:d fyda wOHdmksl ieliqï i|yd ixlS¾K;ajh úêu;a lrhs'  
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36. Which of the following statements is/are correct 

about the algorithm expressed by the given 
flowchart? 

§ we;s .e,Sï igykska m%ldYs; we,af.dß;uh 
(algorithm) iïnkaOfhka my; i|yka l=uk 
m%ldY$h ksjerÈ o? 

 

A -  An input is taken from the user only once. 
mßYS,lhdf.ka tlajrla muKla wdodkhla .kq 
,efí' 

 

B -  The output of the algorithm is always 9. 
we,af.dß;ufha m%;sodkh  iEuúgu 9 fõ' 

 

C -  The algorithm outputs the summation of all the 
numbers entered. 
we;=<;a lr we;s ish¨ u ixLHdj, tl;=j fuu 
we,af.dß;uh m%;sodkh lrhs' 

 
1) A only 
2) B only 
3) C only 
4) A and B only 
5) B and C only 

 
Answer : 1 )  

 

Flow charts are a visual representation of the steps in 

a process, using symbols and arrows to show the flow 

of control. 
.e,Sï igyka hkq md,kfha m%jdyh fmkaùug 
ixfla; iy B;, Ndú;d lrñka l%shdj,shl mshjrj, oDYH ksrEmKhls' 
 
Symbols used in a flowchart .e,Sï igykla ;=< Ndú; jk ixfla; 
 
  Used to indicate the beginning or end of a process. 
  l%shdj,shl wdrïNh fyda wjidkh fmkaùu i|yd Ndú; lrkq ,nhs' 
 
  Used for input or output representation. 
  wdodk fyda m%;sodk ksrEmKh i|yd Ndú; lrhs' 
 
  Used to represent a process. 
  l%shdj,shla ksrEmKh i|yd Ndú; lrhs' 
 
  Used to represent a condition. 
  fldkafoaishla ksrEmKh i|yd Ndú; lrhs' 
 
  Used to represent data flow. 
  o;a; .e,Sï ksrEmKh i|yd Ndú; lrhs' 

 
Flow charts often use three basic structures: sequence, selection, and repetition. 
.e,Sï igyka fndfyda úg uQ,sl jHqyhka ;=kla Ndú;d lrhs( wkql%uh" f;aÍu iy mqk¾lrKh' 
 
Sequence wkql%uh 
A sequence is a series of steps or actions that are performed in a specific order. Each step follows the 

previous one without any branching. 
wkql%uh hkq ksYaÑ; wkqms<sfj,lg isÿ lrkq ,nk mshjr fyda l%shd ud,djls' iEu mshjrlau lsisÿ 
YdLdjla fkdue;sj fmr mshjr wkq.ukh lrhs' 
 
 

 

Start 

Input n 

a = 10 
r = 1 

Is n < 0 ? 

Is a >= 0 ? 

a = a - 1 

r = r + n 

Output r 

Stop 

No 

No 

Yes 

Yes 
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Selection f;aÍu 
Selection involves making a choice between different paths based on a condition or decision. It is also 

known as a conditional or decision structure. 
f;arsu hkq fldkafoaishla fyda ;SrKhla u; mokïj úúO ud¾. w;r f;aÍula lsÍuhs' th 
fldkafoais iys; fyda ;SrK jHqyhla f,io ye¢kafõ' 
 
Repetition mqk¾lrKh 
Repetition involves repeating a set of steps multiple times until a condition is met. It is also known as a 

loop structure. 
mqk¾lrKh hkq fldkafoaishla imqrd,k f;la mshjr ud,djla lsysm j;djla mqkrdj¾;kh lsÍuhs' 
th Æma jHqyhla f,io ye¢kafõ' 
 

If there is a point where an arrow that is moving down comes from a different path and collides with an 

arrowhead, the repetition takes place from that point down. 
my,g .uka lrñka ;sfnk B;,hlg fjk;a ud¾.hlska meñK B ysila .eàula isÿ jk ia:dkhla 
mj;Skï tu ia:dkfha isg my,g mqk¾lrKh isÿ fõ' 
 

Let's study the above flow chart step by step as below. 
by; .e,Sï igyk mshjfrka mshjr my; mßÈ wOHkh lruq' 
 
a=10 
r=1 
Substituting 10 for a variable called a and 1 for r. 

a kï úp,Hhla i|yd 10 wdfoaY lsÍu iy r i|yd 1 wdfoaY lrkq ,nhs' 
 

Then an arrowhead collides with the downward moving arrow, so the repetition is then activated. 
bkamiq B;, ysila my,g .ukalrk B;,h u; .efgk neúka bka miq mqk¾lrKh l%shd;aul fõ' 
 
Input n 
Here the value for n is taken as input.  

fuys§ n i|yd w.hla wdodkh f,i ,nd .kshs' 
 
Is n < 0 ? 
Here the selection is implemented. If the condition is true then r=r+n will be moved and a=a-1 will be 

moved. If the condition is false, it goes directly to a=a-1. 

fuys§ f;aÍu l%shd;aul fjhs' fldkafoaish i;H jkafka kï r=r+n fj; .uka lr a=a-1  fj; .uka 
lrkq ,nhs' fldkafoaish i;H fkdfõ kï Rcqju a=a-1 fj; .uka lrhs' 
 

The condition is true only if the number n is less than 0. 

fldkafoaish i;H jkafka n kï ixLHdj 0 g jvd l=vd kï muKs' 
 
Is a >= 0 ? 
It is on this condition that repetition takes place again and again. If the condition is true, it moves down 

and outputs r and terminates the process. If the condition is not true then iterate over and over again until 

the condition is true. 
mqk¾lrKh kej; kej;;a isÿ ùu isÿ jkafka fuu fldkafoaish u; fõ' fldkafoaish i;H jqjfyd;a 
my,g .uka lr r m%;sodkh lr l%shdj,sh wjika lrkq ,nhs' fldkafoaish i;H fkdjqjfyd;a kej; 
kej;;a fldkafoaish i;H jk f;la mqk¾lrKh isÿ fõ' 
 

The condition is true only if the number a is greater than or equal to 0. 

fldkafoaish i;H jkafka a kï ixLHdj 0 g jvd úYd, fyda iudk kï muKs' 
 

Now let us test the correctness of the statements given in the question. 
oeka m%IaKfha ,nd § we;s j.ka;s j, ksjerÈ Ndjh mßlaIdjg ,la lruq' 
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An input is taken from the user only once. 
mßYS,lhdf.ka tlajrla muKla wdodkhla .kq ,efí' 
 
Since this is a post-test while loop, the first loop must be executed. where a value is taken as input. The 

value of a has already been replaced by 10 and while moving down it also decreases by 1 in 10. But 

since this value is also greater than 0, the condition must be true and the corresponding output will be 

generated and the process will end. Therefore this statement is true. 

fuys l%shd;aul jkafka miq mßlaId lsÍfï while Æmhla neúka m<uq Æmh wksjdrfhkau l%shd;aul 
fõ' tys§ wdodk f,i w.hla ,nd .kS' a ys w.h oekgu;a 10g wdfoaY lr we;s w;r my,g 
.uka lsÍfï§o 10 ka 1la wvq fõ' kuq;a fuu w.ho 0 g jvd úYd, neúka wksjdrfhkau 
fldkafoaish i;H ù wod, m%;sodkh ckkh lr l%shdj,sh wjika fõ' tuksid fuu m%ldYh i;H fõ' 
 

  The output of the algorithm is always 9. 
we,af.dß;ufha m%;sodkh  iEuúgu 9 fõ' 
 
If the number given as input is less than 0, one is added to that number and that number is necessarily 

output. where an output as 9 can never come. Therefore, this statement is false. 

wdodkh f,i ,nd fok ixLHdj 0 g jvd wvqkï tu ixLHdjg tlla tl;= lr tu ixLHdj 
wksjdrfhkau m%;sodkh lrkq ,nhs' tys§ 9 f,i m%;sodkhla lsis úgl;a meñKsh fkdyel' tu ksid 
fuu m%ldYh wi;H fõ' 
 
The algorithm outputs the summation of all the numbers entered. 
we;=<;a lr we;s ish¨ u ixLHdj, tl;=j fuu we,af.dß;uh m%;sodkh lrhs' 
 
If the number given as input is less than 0, one is added to that number and that number is necessarily 

output. If a positive number is entered, 1 is output without adding the number. Therefore, this statement 

is also false. 

wdodkh f,i ,nd fok ixLHdj 0 g jvd wvqkï tu ixLHdjg tlla tl;= lr tu ixLHdj 
wksjdrfhkau m%;sodkh lrkq ,nhs' Ok ixLHdjla we;=,;a l,fyd;a tu ixLHdj tl;= ùula isÿ 
fkdlr 1 m%;sodkh lrhs' tu ksid, fuu m%ldYh o wi;H fõ' 
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37. What would be the output of the following Python code if the input was 25? 

my; oelafjk mhs;ka fla;fha wdodkh 25 jQ úg" m%;sodkh l=ula fõ o? 
 

x = int(input()) 
x = (x % (x - 21)) **3 
print (x) 

 

 
 
 

Answer : 2 ) 

 
x = int(input()) 
 
input() 
This function is used to get inputs from the user. 
mßYS,lhdf.ka wdodk ,nd .ekSu i|yd fuu Y%s;h fhdod .kS' 
 

The general structure of this function is as follows. 
fuu Y%s;fha fmdÿ jHqyh my; mßÈ fõ' 
input("prompt :") 
 

Here prompt means the message displayed to the user. 

fuys prompt hkqfjka woyia lrkafka mßYS,lhdg o¾Ykh jk mKsúvhhs' 
 

The problem with this function is that this function can only accept string data as input. 

fuu Y%s;fha mj;sk .eg¿j jkafka fuu Y%s;h u.ska wdodk f,i ,nd .; yelafla string o;a; 
muKla ùuhs' 
 

Therefore, this obtained data should be converted into other data types according to their needs. The 

following functions can be used for that. 
tu ksid fuu ,nd .kak o;a; ;u wjYH;djh u; fjk;a o;a; j¾. njg mßj¾;kh l, hq;= 
fõ' tA i|yd my; Y%s; fhdod .; yels fõ' 
 
int() 
This is used to convert the received numerical values into integer values. 
,nd .kakd ixLHd;aul w.hka mQ¾K ixLHd;aul w.hka njg mßj¾;kh lsÍug fuh fhdod .kS' 
 

Here it is possible to convert a number existing as a string into an integer. 

fuys§ string tlla f,i mj;sk ixLHdjla mQ¾K ixLHdjla njg mßj¾;kh lsÍug yelshdj ,efí' 
 

An error is generated if a character string or a floating point number string is given as input to the int 

function. 

fuys§ int Y%s;fha w.h f,i wlaIr iys; string tlla fyda oYu i;s; w.hla iys; string tlla 
wdodkh f,i ,nd ÿkakfyd;a fodaIhla ckkh lrkq ,nhs' 
 
float() 
This function is used to convert the received numeric string data into floating point numbers. 
,nd .kakd ixLHd;aul w.hka bms,k ,laIH ixLHd njg mßj¾;kh lsÍug fuu Y%s;h fhdod .kS' 
 

Here it is possible to convert a number existing as a string into a floating point number. 

fuys§ string tlla f,i mj;sk ixLHdjla bms,k ,laIH ixLHdjla njg mßj¾;kh lsÍug yelshdj 
,efí' 
 

Here an error is generated only if a character string is given as input. 

fuys§ fodaIhla ckkh lrkq ,nkafka wlaIr iys; string tlla wdodkh f,i ,nd ÿkakfyd;a muKs' 
 
bool() 
This is used to convert any given value to boolean data. Returns true unless 0 or an empty data structure 

is given. 

,nd fok ´kEu w.hla nQ,Sh o;a; njg mßj¾;kh lsÍug fuh fhdod .kS' fuys§ 0 fyda ysia 
o;a; jHqyhla ,nd ÿkakfyd;a yer wfkla iEu wjia;djl§u i;H hk w.h kej; ,nd fohs' 
 

          

1) 0 2) 1 3) 3 4) 12 5) 25 
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Additionally, functions like str(), list(), tuple() are available to convert to the respective data structures. 

óg wu;rj str(), list(), tuple() jeks Y%s; tA tA o;a; jHqy i|yd mßj¾;kh lsÍug mj;S' 
 
x = int(input()) 
This is the first line of code in the code. Here it is mentioned that 25 is given as input. There, the input() 

function takes 25 as a string value and then the int() function converts it into an integer and stores it in 

the variable x. 

fuh fla;fha m<uq fla; fma<sh fõ' fuys§ 25 wdodkh f,i ,nd fok nj i|yka lr we;' tys§ 
input()  Y%s;h u.ska 25 string w.hla f,i ,nd .kakd w;r bkamiq int() Y%s;h u.ska th mQ¾K 
ixLHdjla njg mßj¾;kh lr th x kue;s úp,Hh ;=< .nvd lrkq ,nhs' 
 
x = (x % (x - 21)) **3 
Here, the value of x which is 25 obtained above is subjected to various arithmetic operations and it is 

stored again in x. 

fuys§ by;§ ,nd.;a 25 hk x ys w.h úúO  .Ks;l¾u j,g ,laù th kej; x ;=< .nvd 
lrkq ,nhs' 
 
Accordingly, the line of code with the above calculations can be shown as follows. 
tA wkqj by; .K;l¾u iys; fla; fma<sh my; mßÈ fmkakqï l< yel' 
x = (25 % (25 - 21)) **3 
 
In order to perform the above calculation, it is necessary to have an understanding of the operator 

precedence. The operator precedence is as follows. 
by; .Kkh lsÍu isÿ lsÍugkï fufyhjk m%uqL;d wkqms<sfj< ms<sn|j wjfndaOhla mej;Su 
wjYH fõ' fufyhjk m%uqL;d wkqms<sfj, my; mßÈ fõ' 
 
1. Parentheses  () 

2. Exponentiation  ** 

3. Multiplication  * 

 Division  / 

 Integer division  // 

 Modulus division % 

4. Addition  + 

 Subtraction  - 

 

Accordingly, the above calculation can be done as follows. 
tA wkqj by; .Kkh lsÍu my; mßÈ isÿ l, yel' 
 

 (25 % (25 - 21)) **3 
 (25 % (4)) **3 
 1 **3 
 1 

 
Thus obtained 1 is stored in x. 

tA wkqj ,nd.;a 1 x ys .nvd lr.kq ,nhs' 
 
print (x) 
Finally 1 is output. So the answer is 2). 

wjidkfha 1 m%;sodkh lrkq ,nhs' tuksid ms<s;=r 2) fõ' 
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38. What would be the output of the following Python code? 

my; oelafjk mhs;ka fla;fha m%;sodkh l=ula fõ o? 
 

def fun(para1, para2): 
x=foo(para2, para1) 
return x 

 
def foo(para3, para4): 

return para3 — para4 
 
result=fun(2, 4) 
print("Result is " + str(result)) 
 

 
 
 

Answer : 2 )  
 

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

def hk uQ,moh Y%s; w¾: oelaùug Ndú; lrhs' 
 
The common structure for function creation 
Y%s;h ks¾udKh i|yd jk fmdÿ jHqyh 
 
def function_name(para1, para2,. . ., paran) : 
 statement 1 
 statement 2 
 . 
 . 
 statement n 
 return value 
 
Calling the function 
Y%s;h le|ùu 
 
function_name(para1, para2,. . ., paran) 
 
Parameters are used to provide input to a function and any number of parameters can be applied to a 

function. But there is only one return value per function. 
Y%s;hlg wdodk ,nd §u i|yd mrdñ;ska Ndú;d lrkq ,nk w;r ´kE ;rï mrdñ;Ska Y%s;hlg 
fhÈh yel' kuq;a wdmiq ,nd fokq ,nk w.hka Y%s;hlg mj;skafka tlla muKs' 
 
Functions with no parameters, functions with no return value, functions that do both and have neither 

parameters nor return values can be created. 
mrñ;Ska fkdue;s Y%s;" wdmiq w.hla ,nd fkdfok Y%s;" fuu folu isÿjk yd mrdñ;Ska fyda wdmiq 
w.hka hk foflka tllaj;a fkdue;s Y%s; ks¾udkh l, yel' 
 
Now let's study the code in question line by line. 
oeka m%YaKfha we;s fla;fhys fma<sfhka fma<sh wOHkh lruq' 
 
def fun(para1, para2): 
A function called fun has been created with two parameters para1 and para2. 

para1 yd para2 f,i mrdñ;Ska folla iys; fun kñka Y%s;hla ks¾udKh lr we;' 
 
 
 

 

          

1) Result is 0 2) Result is 2 3) Result is -2 4) Result is (2, 4) 5) Result is +2  
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x=foo(para2, para1) 
Another function called foo is called and its parameters are given as para1 and para2, para2 and para1 

respectively, which were obtained by the fun function. 

foo kñka jk fjk;a Y%s;hla le|jd we;s w;r tys mrdñ;s i|yd ,nd fok w.hka f,i fun 
Y%s;hg ,nd .kakd ,o para1 yd para2" para2 yd para1 f,i ms<sfj,ska ,nd § we;' 
 

Then the value returned by the foo function is stored in a variable named x. 

bkamiq foo Y%s;h u.ska wdmiq ,nd fok w.h x kue;s úp,Hhla ;=< .nvd lrkq ,nhs' 
 
return x 
Accordingly returns the value stored in x. 

tA wkqj x ;=< .nvd lr we;s w.h wdmiq ,nd fohs' 
 
Thus, it can be recognized that this fun function is a function with parameters and a return value. 

tA wkqj fuu fun Y%s;h mrdñ;Ska iy wdmiq ,nd fok w.hka iys; Y%s;hla nj y÷kd .; yel' 
 
def foo(para3, para4): 
Here you can see the creation of the foo function called in the fun function above. 

by; fun Y%s;h ;=<§ le|jk ,o foo Y%s;h ks¾udKh lsÍu fuys§ y÷kd .; yel' 
 
It is created with two parameters para3 and para4. 

para3 yd para4 f,i mrdñ;ska folla iu. fuh ks¾udKh lr we;' 
 
return para3 — para4 
Here, the value of para4 is subtracted from para3 and that value is returned. 

para3 f.ka para4 w.h wvq lr tu w.h wdmiq ,nd §ula fuys isÿ fõ' 
 
result=fun(2, 4) 
At this time, 2 and 4 are substituted for the parameters para1 and para2 of the fun function created first 

and the function is called. 

fuu wjia:dfõ§ m%:ufhka ks¾udKh l< fun Y%s;fhys mrdñ;Ska jk para1 yd para2 i|yd 2 iy 4 
ms<sfj,ska wdfoaY lr Y%s;h le|jkq ,nhs' 
 
Then the existing clauses in the fun function start executing. 

bkamiq fun Y%s;h ;=< mj;sk j.ka;s l%shd;aul ùu werfò' 
  
x=foo(para2, para1) 
It can be shown as below and then the foo function starts executing. 

th my; mßÈ fmkakqï lr yels w;r bkamiq foo Y%s;h l%shd;aul ùu werfò' 
x=foo(4, 2) 

 
Then the return para3 — para4 clause in the foo function executes and returns that value. 

bkamiq foo Y%s;h ;=< mj;sk return para3 — para4 j.ka;sh l%shd;aul ù tu w.h wdmiq ,nd 
§ula isÿ lrhs' 
return 4 – 2 = 2 

 
Then the obtained value, 2, is stored in x and returned. 

bkamiq tu ,nd.;a w.h jk 2, x ys .nvd ù th wdmiq ,nd §ula isÿ lrhs' 
 
Accordingly, the value returned by the fun function, 2, is stored in a variable named result. 

tA wkqj fun Y%s;fha wdmiq ,nd ÿka w.h jk 2 result kue;s úp,Hhla ;=< .nvd fjhs' 
 
print("Result is " + str(result)) 
Here the string part "Result is " is output directly. 

fuys "Result is " hk string fldgi Rcqju m%;sodkh flf¾' 
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+ str(result) 
Here string concatenation takes place. In Python, the + sign is used to concatenate two parts of a string 

into a single string. Here, the integer 2 present in the result variable is converted into a string using the 

str() function, after which the two parts of the string are converted into a single string and output. Also, 

when concatenating strings in this way, no spaces are included between the two string parts, so the first 

string part is terminated with a space at the end. 

fuys§ string ixhqla; lsÍu isÿ fõ' mhs;ka ys string fldgia folla ;ks string tlla njg ixhqla; 
lsÍu i|yd + ,l=K Ndú;d lrkq ,nhs' fuys§ result úp,Hh ;=< mj;sk 2 hk mQ¾K ixLHdj str()  
hk Y%s;h Ndú;fhka string tlla njg mßj¾;kh lr bka miq tu string fldgia fol ;ks string 
tlla njg m;a lr m%;sodkh lrkq ,nhs' tfiau fufia string ixhqla; lsÍfï§ string fldgia fol 
w;rg ysia;eka lsisjla we;=<;a fkdjk neúka m<uq string fldgfiys wjidkhg ysia;ekla ;nd tu 
string fldgi wjika lr we;' 
 
Accordingly, at the end Result is 2 is output. So the answer is 2). 

tA wkqj wjidkfha Result is 2 f,i m%;sodkh lrkq ,nhs' tA wkqj ms<s;=r 2) fõ' 
 
 

39. What would be the output of the following Python code? 

my; oelafjk mhs;ka fla;fha m%;sodkh l=ula fõ o? 
 

def foo(name, age=18, address="Kandy"): 
print (name, address, age) 

foo("Nimal", 25, "Colombo") 
 

1) Nimal Colombo 25    
2) Nimal, Colombo, 25 

3) Nimal, Kandy, 18     
4) Nimal Kandy 18 
5) Nimal 18 Kandy 

 
Answer : 1 ) 

 

Let's study the code line by line. 
fla;fha fma<sfhka fma<sh wOHkh lruq' 
 
def foo(name, age=18, address="Kandy"): 
A function called foo is created. This function has three parameters namely name, age, and address. 

foo kï Y%s;hla ks¾udKh lrkq ,nhs' fuu Y%s;fha name, age, iy address f,i mrdñ;Ska ;=kla mj;S' 
 
The peculiarity here is that default values are given for parameters. 
fuys mj;sk iqúfYaIS;ajh jkafka iïu; mrñ;s w.hka ,nd § ;sîuhs' 
 
Default parameter values 
iïu; mrñ;s w.hka 
 
Default values for one or several parameters of the function can be assigned. 
Y%s;fha mrdñ;s tlla fyda lsysmhla i|yd iïu; w.hka mejßh yel' 
 
When a value is not substituted for any parameter, if default values are assigned, the function will move 

forward with those default values. An error is generated if the default values do not exist. 
lsishï mrdñ;shla i|yd w.hla wdfoaY fkdl< úg fufia iïu; w.hka mjrd we;akï tu iïu; 
w.hka iu. Y%s;fha bÈßhg .uka lrkq ,nhs' tfia iïu; w.hka fkdmj;sk wjia:djl fodaIhla 
ckkh lrkq ,nhs' 
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If a default value is substituted for any parameter here, default values must be substituted for each parameter 

after that parameter. Otherwise, an error is generated. The reason for this is that problems can arise when 

calling the function again. 
fuys lsishï mrdñ;shla i|yd iïu; w.hla wdfoaY l, fyd;a tu mrdñ;shg miq we;s iEu 
mrdñ;shlgu iïu; w.hka wdfoaY l, hq;= fõ' tfia fkdue;s wjia:djkays§ fodIhla ckkh lrkq 
,nhs' fufia ùug fya;=j jkafka kej; Y%s;h le|ùfï§ .eg¿ mek ke.Sug yels ùuhs' 
 
Accordingly, both the age and address parameters in the line of code are replaced with default values. 

Accordingly, if the values for the respective parameters are not substituted while calling the function, it 

will continue with the default values. 

tA wkqj fla; fma<sfhys age iy address hk mrdñ;Ska folgu iïu; w.hka wdfoaY lr mj;S' tA 
wkqj Y%s;h le|ùfï§ tA tA mrdñ;Ska i|yd w.hka wdfoaY fkdl,fyd;a iïu; w.hka iu. bÈßhg 
l%shd;aul fjhs' 
 
print (name, address, age) 
Here, the values obtained as parameters of the function are output in the form of name, address, age 

respectively. 

fuys§ Y%s;fha mrdñ;Ska f,i ,nd .kakd ,o w.hka ms<sfj,ska name, address, age wdldrhg m%;sodkh 
lrkq ,nhs' 
 
When outputting two values etc. by the print function, the comma between the two values is not outputted. 

Also outputs a string without double quotes. 

w.hka folla m%;sodkh lrk úg hkdÈh' print Y%s;h wkqj" w.hka fol w;r fldudj m%;sodkh 
fkdflf¾' double quotes fkdue;sj string m%;sodkh lrhs' 
 
foo("Nimal", 25, "Colombo") 
This is where the function is called. There, the name parameter is given "Nimal", the age parameter is 25 

and the address parameter is given the value "Colombo". Although the function's age and address parameters 

have been given default values, here they are also given values. The function moves forward with the values 

given when calling the function. 

Y%s;h le|ùu fuys§ isÿ fjhs' tys§ name hk mrdñ;shg "Nimal"" age hk mrdñ;shg 25 o iy 
address hk mrdñ;shg "Colombo" hk w.ho ,nd fokq ,nhs' Y%s;fha age iy address hk mrdñ;Skag 
iïu; w.hka ,nd § mej;sho fuys§ tAjd i|ydo w.hka ,nd §u ksid Y%s;h le|ùfïÈ ,nd fok 
w.hka iu. Y%s;fha bÈßhg .uka lrkq ,nhs' 
 
Then in the function, the print function outputs the name, address, age. Then the following output is 

obtained.  

bkamiq Y%s;h ;=<§ print Y%s;h u.ska name,address,age m%;sodkh lrhs' túg my; m%;sodkh ,efnhs'  
 

So the correct answer is 1). 

tA wkqj ksjerÈ ms<s;=r 1) fõ' 
 

Nimal Colombo 25  
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A003 PR001 

A001 PR001 

A002 PB401 



 

 

 
40. What would be the output of the following Python code? 

my; oelafjk mhs;ka fla;fha m%;sodkh l=ula fõ o? 
 

numbers=[10, 20, 30, 40, 50] 
numbers.pop(1) 
numbers.append(60) 
numbers.pop(2) 
print(numbers) 

 

1) [10, 50, 60]     
2) [10, 20, 40, 60]    
3) [10, 30, 50, 60] 
4) [20, 30, 40, 50]    
5) [20, 30, 50, 60] 

 
Answer : 3 ) 
 

Lists 
,ehsia;= 
 

Lists are used to store several data under the same identifier. 
tlu y÷kd.ekSula hgf;a o;a; lsysmhla .nvd lsÍug ,ehsia;= Ndú;d fõ' 
 

Items in a list are accessed from left to right using positive indexes from 0 and from right to left using 

negative indexes from -1. 

,ehsia;=jl mj;sk whs;u i|yd jfï isg ol=kg 0 isg Ok o¾Yl Ndú;fhkq;a ol=fka isg jug -1 
isg RK o¾Yl Ndú;fhkq;a m%fõY úh yels fõ' 
 

L=[10, 20, 30, 40, 50] 
 
Accessing list elements 
,ehsia;= wx. fj; m%fõY ùu 
 
print(L[0]) 
10 
 
print(L[-2]) 
40 
 
Modifying list elements 
,ehsia;= wx. fjkia lsÍu 
 
Element modification can be done using the corresponding indexes for each element in the list. 
,ehsia;=fõ tla tla wx. i|yd wod, o¾Yl Ndú;fhka wx. fjkia lsÍu isÿ l< yel' 
 
L=[10, 15, 30, 40, 50] 
 
L[1]=20 
print(L) 
[10, 20, 30, 40, 50] 
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Adding new elements to a list 
,ehsia;=jlg kj wx. tl;= lsÍu 
 
L=[10, 20, 30, 40, 50] 
 
append() method 
Used to add an element to the end of a list. Only one element can be entered at a time. 
,ehsia;=jl w.g wx.hla tla lsÍu i|yd Ndú; lrkq ,nhs' tl jrlg we;=<;a l, yelafla tla 
wx.hla muKs' 
 
L.append(60) 
print(L) 
[10, 20, 30, 40, 50, 60] 
 
insert() method 
This is used to insert elements for a specific index in a list. Here the common structure is 

listname.insert(index, value). 
,ehsia;=jl ksIaÑ; o¾Ylhla i|yd wx. we;=<;a lsÍug fuh fhdod .kS' fuys§ 
listname.insert(index, value) wdldrhg we;=<;a l, hq;=h' 
 
L.insert(1, 15) 
print(L) 
[10, 15, 20, 30, 40, 50, 60] 
 
Deleting elements from a list 
,ehsia;=jlska wx. bj;a lsÍu 
 
L=[10, 20, 30, 40, 50] 
 
del command 
This allows you to remove the entire list at once, or specifically remove elements within indexes. 
fuu.ska iïmQ¾K ,ehsia;=ju tljr bj;a lsÍug fyda ksIaÑ; o¾Yl ;=< mj;sk wjhj úfYaISjo 
bj;a lsÍug yels fõ' 
 
del L 
print(L) 
gives an error 
 
L=[10, 15, 20, 30, 40, 50] 
del L[1] 
print(L) 
[10, 20, 30, 40, 50] 
 
remove() method 
This is used to remove a first specific item in a list. 
,ehsia;=jl we;s m<uq úfYaIs; whs;uhla bj;a lsÍug fuh Ndú;d fõ' 
 
a=list("ictfromabc") 
print(a) 
['i', 'c', 't', 'f', 'r', 'o', 'm', 'a', 'b', 'c'] 
 
a.remove("c") 
print(a) 
['i', 't', 'f', 'r', 'o', 'm', 'a', 'b', 'c'] 
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pop() method 
This can be used to remove an element at a specific index in the list. Here the poped element is displayed 

on the screen. If desired, it can be assigned to another variable instead of being displayed on the screen. 
,ehsia;=fõ ksIaÑ; o¾Ylhl we;s wx.hla bj;a lsÍug fuh Ndú; l< yel' fuys§ fmdma jk wx.h 
;srh u; o¾Ykh fõ' wjYHkï tfia ;srh u; o¾Ykh ùu fjkqjg fjk;a úp,Hhlg th wdfoaY 
l, yel' 
 
L=[10, 20, 30, 40, 50] 
L.pop(2) 
30 
print(L) 
[10, 20, 40, 50) 
 
x=L.pop(-1) 
print(L) 
[10, 20, 40] 
print(x) 
50 
 
Now let's study the code in question line by line. 
oeka m%Yakfha we;s fla;h fma<sfhka fma<sh wOHkh lruq' 
 
numbers=[10, 20, 30, 40, 50] 
The list is substituted into the variable named numbers. 

,ehsia;=j numbers kï úp,Hg wdfoaY lr we;' 
 
numbers.pop(1) 
Here, the index 1 element of the list is removed. 

fuys§ ,ehsia;=fõ 1 jk o¾Ylfha msysá wx.h bj;a lrkq ,nhs' 
 
Now, the list of numbers. 

oeka numbers ,ehsia;=j' 
[10, 30, 40, 50] 
 
numbers.append(60) 
It adds 60 to the end of the list. 

th ,ehsia;=fõ wjidkhg 60 tl;= lrhs' 
 
Now, the list of numbers. 

oeka numbers ,ehsia;=j' 
[10, 30, 40, 50, 60] 
 
numbers.pop(2) 
Here, the index 2 element of the list is removed. 

fuys§ ,ehsia;=fõ 2 jk o¾Ylfha msysá wx.h bj;a lrkq ,nhs' 
 
Now, the list of numbers. 

oeka numbers ,ehsia;=j' 
[10, 30, 50, 60] 
 
print(numbers) 
It will now output the current list. Accordingly, the answer is 3. 

th oeka mj;sk ,ehsia;=j m%;sodkh lrhs' tA wkqj ms<s;=r 3 fõ' 
[10, 30, 50, 60] 
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41. What would be the output of the following Python code? 

my; oelafjk mhs;ka fla;fha m%;sodkh l=ula fõ o? 
 

val = 9 
for i in range(5): 

for j in range(2, 3, 1): 
val += 1 
if (val % 2) == 0: 

continue 
val += 2 

else: 
val += 2 

print(val) 
 

 
 

 
Answer : 1 ) 

 

for loop 
Here, a condition depending on a data sequence is introduced to the control variable. 
fuys§ md,k úp,Hhg o;a; wkqms<sfj,la wkqj fldkafoaishla y÷kajd fokq ,efí' 
 

Included instructions are executed exactly the number of times equivalent to the number of elements in 

the conditional data sequence. 
wka;¾.; Wmfoia iuQyh l%shd;aul jkafka yßhgu fldkafoaisfhys we;s o;a; wkql%ufha wjhj 
.Kkh iudk jdr m%udKhls' 
 

The common structure of the for loop in Python 

Python ys for loop ys fmdÿ jHqyh 
for variable in (sequence): 
 statements 
 
Methods to obtain the data sequence of the condition 
fldkafoaisfha o;a; wkql%uh ,nd .; yels l%u 
 

1. Using a range() function 

2. Using a string 

3. Using a tuple 

4. Using a list 

5. Using a dictionary 

6. Using a file 

 

range() function 
Used to generate a list of integers in a specific range instantly. 
ksIaÑ; mrdihlg wh;a jk ksÅ, ,ehsia;=jla ,nd.ekSu i|yd Ndú; lrhs' 
 

This can be used in 3 ways. 

fuh wdldr 3lska Ndú;d l< yel' 
 
range(stop) 
range(start, stop) 
range(start, stop, step) 
 

The stop value here is always exclusive. 

fuys stop w.h iEu úgu exclusive fõ' 
 

The start value here is always inclusive. The default of this is 0. 

fuys start w.h iEu úgu inclusive fõ' fuys iïu; w.h 0 fõ' 
 
 
 

          

1) 18 2) 24 3) 29 4) 38 5) 39 
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The default of the step value is +1. 
step w.fhys iïu; w.h +1 fõ' 
 
continue statement 
This statement is used to stop the current repeating cycle of a loop from somewhere and restart from the 

next repeating cycle depending on whether a condition is fulfilled. 
mqk¾lrK md,k jHqyhl mqk¾lrK wjia:djla hï fldkafoaishla u; mokïj w;rueo ia:dkhla 
u.yerhñka B,. jdrfha isg l%shd;aul lrùu i|yd fuu úOdkh fhdod .kS' 
 
if else 
Here two types of instructions are given depending on whether a condition is satisfied or not. 
hï fldkafoaishla ;Dma; ùu fyda fkdùu u; mokïj Wmfoia ud,djka j¾. folla ,nd §u fuys§ 
isÿ fõ' 
 
The common structure 
fmdÿ jHqyh 
 

if (condition): 
 instructions to be executed when the condition is true 
else: 
 instructions to be executed when the condition is true 
 
Now let's study the code in question line by line. 
oeka m%Yakfha we;s fla;h fma<sfhka fma<sh wOHkh lruq' 
 
val = 9 
9 is substituted for a variable named val. 

val kï úp,Hhla i|yd 9 wdfoaY lrkq ,nhs' 
 
for i in range(5): 
0 to 4 (0,1,2,3,4) are substituted for i at each iteration. 

tla tla mqkrdj¾;k jdrfhaÈ i i|yd ms,sfj,ska 0 isg 4 olajd (0,1,2,3,4)  wdfoaY fj hs' 
 
Then the functionality of the code is shown by the following trace table. 

bkamiq fla;fha l%shdldÍ;ajh my; trace table u.ska fmkakqï flf¾' 

print(val) 
Here it outputs 18 which is the value of val. So the answer is 1). 

fuys§ val ys w.h jk 18 m%;sodkh lrhs' tA wkqj ms<s;=r 1) fõ' 
 

 
 
 
 
 
 
 
 
 
 
 

Rep. no. on i i val Rep. no. on j j val 
  9    
1 0 10 1 2  
2 1 11 1 2 13 
3 2 14 1 2  
4 3 15 1 2 17 
5 4 18 1 2  
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42. Which of the following is/are correct regarding Python functions? 

mhs;ka Y%s; iïnkaOfhka my; i|yka l=ula ksjerÈ jkafka o? 
 

A -  A Python function can return a data structure that contains multiple values. 
mhs;ka Y%s;hlg w.hka iuQyhla we;s o;a; jHQyhla (data structure) m%;Hd.ukh (return) l< 
yels h' 

 

B -  A Python function can be used without passing any parameters to it. 
mhs;ka Y%s;hla" thg lsisÿ mrdñ;s heùulska f;drj Ndú; l< yels h' 

 

C -  Parameters can be passed to a python function by value or by reference. 
mhs;ka Y%s;hlg mrdñ;Ska" w.hla (value) fyda fhduqjla (reference) fyd f,i heúh yels h' 
 

 
 
 

Answer : 5 ) 
 

A Python function can return a data structure that contains multiple values. 

mhs;ka Y%s;hlg w.hka iuQyhla we;s o;a; jHQyhla (data structure) m%;Hd.ukh (return) l< 
yels h' 
 
A Python function can return a data structure even if there is only one return value. A list, tuple or string 

data structure can be returned as such. 
mhs;ka Y%s;hla ;=< wdmiq ,nd §fï w.hka mj;skafka tlla muKla jqjo tu.ska o;a; jHqyhla 
wdmiq ,nd §ug yelsfõ' ,ehsia;=jla" tuple fyda string wdldrfha o;a; jHqyhla tfia wdmiq ,nd Èh 
yel' 
 
That is, applying return 1 return 2 return 3 in three lines will output only 1 and 

return(1,2,3) should be applied instead. 

tkï return 1 return 2 return 3 f,i fma<s ;=kl fh§fuka 1 muKla m%;sodkh jk nj;a tA 
fjkqjg return(1,2,3) fhÈh hq;= njhs' 
 
Then (1, 2, 3) is output. 

túg (1, 2, 3) f,i m%;sodkh fjhs' 
 
So, this statement is correct. 
tneúka" fuu m%ldYh ksjerÈ h' 
 
A Python function can be used without passing any parameters to it. 
mhs;ka Y%s;hla" thg lsisÿ mrdñ;s heùulska f;drj Ndú; l< yels h' 
 
User defined functions can be of 4 types. 

mßYS,lhd úiska w¾: oelaúh yels Y%s; 4 ls' 
 

1. With parameters with return 
  

defining 
def myfunc(x, y): 

return x*y 
 

calling 
myfunc(2, 3) 

6 
 

 
 
 
 

1)  B only. 
B muKs. 

2)  C only. 
C 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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2. Without parameters without return 
 

defining 

def logo(): 
print("**************") 
print("**ictfromabc**") 
print("**************") 

 

calling 

logo() 
************** 
**ictfromabc** 
************** 

 
3. Without parameters with return 
  

defining 
def func(): 

return "Hello World" 
 

calling 

func() 
'Hello World' 

 
4. With parameters without return 
  

defining 

def func(x, y): 
print(x*y) 
  

calling 
func(5,2) 
10 

 
Focusing on the above 4 types, this statement can also be recognized as correct. 
by; j¾. 4 ms<sn|j wjOdkh fhduq lsÍfï§ fuu m%ldYho ksjeros nj y÷kd .; yel' 
 
Parameters can be passed to a Python function by value or by reference. 

mhs;ka Y%s;hlg mrdñ;Ska" w.hla (value) fyda fhduqjla (reference) fyd f,i heúh yels h' 
 
We all know that a value can be passed directly when calling a Python function. 
mhs;ka Y%s;hla le|ùfï§ w.hla Rcqju ,nd Èh yels nj wm fyd¢kau okafkuq' 
 
Values substituted into any variable can also be referenced in function calls as follows. 
lsishï úp,Hhlg wdfoaY lr we;s w.hkao my; mßÈ Y%s; le|ùfï§ fhduq lr yel' 
 
def myfunc(x, y): 
  return x*y 
a=10 
b=2 
print(myfunc(a, b)) 
20 
 
Accordingly, this statement is also correct and all statements are correct. So the correct answer is 5). 
tA wkqj fuu m%ldYho ksjerÈ jk w;r ish¿u m%ldYk ksjerÈ fõ' tu ksid ksjerÈ ms<s;=r 5) 
fõ' 
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43. Which of the following HTML tags can be used to change the appearance of a word in a text? 

mdGhl we;s jpkhla Èiafjk wdldrh fjkia lsÍu i|yd my; l=uk HTML Wiq,k Ndú; l< yels o? 
 

1) <i>, <em>, <li>, <br>    
2) <b>, <i>, <em>, <h1> 
3) <b>, <em>, <sup>, <li>    
4) <i>, <u>, <br>, <sup> 
5) <u>, <i>, <ol>, <b> 

 
Answer : 2 ) 

 

Below are the functions performed by each tag. 

tla tla Wiq,khka u.ska isÿjk ld¾hhka my;ska oelafõ' 
 

Tag Function 

<i> 
Italicizes text (use <em> for emphasis instead)  

wl=re we, lsÍu ^fï ioyd <em> Wiq,kho Ndú; l, yel&  

<em> 
Emphasizes text (often rendered as italic) 

wl=re we, lsÍu ^fï ioyd <i> Wiq,kho Ndú; l, yel&  

<li> 
Defines a list item within an ordered (<ol>) or unordered (<ul>) list 
ms,sfj,la iys; fyda rys; ,ehsia;= j, w.hka ks¾jpkhg Ndú; lrhs'  

<br> 
Inserts a line break, creating a new line within a paragraph or other block-level element 
fþo folla w;r ysia fma,s hla ;eîug Ndú;d lrhs'  

<b> 
Bolds text (use <strong> for strong importance instead) 

wl=rej, uy; jeälsÍug Ndú;d lrhs' ^fï ioyd <strong> Wiq,kho Ndú; l, yel'&  

<h1> to 

<h6> 

Defines headings of different levels, with <h1> being the most important and <h6> the least 

ud;Dld fh§ug Ndú; lrhs' ^<h1>  isg <h6> u.ska tAjdf.a m%udKhka fjkia l, yel'&  

<sup> 
Makes text superscript (raised above the baseline) 
idudkHfhka jpk mj;sk fma,shg jvd by,ska wl=re fh§ug Ndú; fõ'  

<u> 
Underlines text 
jpk j,g háka brla we§ug Ndú;d lrhs'  

<ol> 
Defines an ordered list, where items are typically numbered 
ms<sfj,la iys; ,ehsia;= fh§ug Ndú; lrhs'  

 

According to these facts, it is clear that the answer is 2). 

fuu lreKq wkqj meyeÈ,s jkafka ms<s;=r 2) jk njhs' 
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And we can divide the tags into different sections. 

;jo wmg Wiq,khka úúO fldgia j,g fnÈh yel' 
 

Category Description Tags 

Structural 

Define the overall structure of an HTML 

document. 

HTML f,aLkhl iuia; jHqyh ks¾jpkh 
lrkak' 

<html>, <head>, <title>, 
<body> 

Lists 

Create ordered or unordered lists for presenting 

items. 
whs;u bÈßm;a lsÍu i|yd ms<sfj,la iys; fyda 
ms<sfj,la rys; ,ehsia;= iE§u 

<ul> , <ol> , <li> 

Links 

Create hyperlinks to navigate to other pages or 

sections within the document. 
f,aLkh ;=< we;s fjk;a msgq fyda fldgia fj; 
ießieÍug wê ine¢ iE§u 

<a> 

Image & 

Media 

Embed images, audio, and video content into the 

document. 
f,aLkhg mska;+r" Y%jH iy ùäfhda 
wka;¾.;hka we;=<;a lsÍu 

<img>, <audio>, <video>, 
<source> 

Tables 

Create tables to organize data in a structured 

format. 
jHqy.; wdlD;shlska o;a; ixúOdkh lsÍug j.= 
iE§u 

<table>, <tr> , <td> , <th> 
, <thead>, <tbody> , 
<tfoot> , <caption> 

Forms 
Create forms to collect user input. 
mßYS,l wdodk tl;= lsÍug fmdaru iE§u 

<form>, <input>, 
<textarea>, <button>, 
<select>, <option>, <label> 

Meta Tags 

Provide metadata about the document that is not 

directly visible on the page (used by search engines 

and browsers). 
msgqfõ iDcqj fkdfmfkk ^fijqï hka;% iy 
w;srslaiqj u.ska Ndú;d lrk& f,aLkh ms<sn| 
mdr-o;a; iemhSu 

<meta>, <link>, <style>, 
<script> 
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44. What would be the output of the following HTML code segment? 

my; oelafjk HTML fla; nKavfha m%;sodkh l=ula fõ o? 
 

<dl> 
<dt> Vegetable </dt> 
   <dd> Potato </dd> 
<dt> Fruit </dt> 
   <dd> Orange </dd> 

</dl> 
 

 
 
 
 
 
 
 
 
 
 
 
 

Answer : 2 ) 

 

The provided HTML code snippet uses the <dl>, <dt>, and <dd> tags to create a list of definitions. 

imhd we;s HTML fla; fldgi ks¾jpk ,ehsia;=jla iE§ug <dl>, <dt> iy <dd>  Wiq,kh Ndú;d 
lrhs' 
 

<dl> -  Creating a list of definitions 

<dl> -  ks¾jpk ,ehsia;=jla iE§u 
 
<dt> -  Defines a term (name) in a list of definitions. (main parts) 

<dt> -  ks¾jpk ,ehsia;=jl mohla ^ku& ks¾jpkh lrhs' ^m%Odk fldgia& 
 
<dd> -  describes terms (definition) in a list of definitions. (sub parts) 

<dd> -  ks¾jpk ,ehsia;=jl mo ^w¾: oelaùu& úia;r lrhs' ^wkq fldgia& 
 

So the answer here is 2). 

tA wkqj fuys ms<s;=r jkafka 2) fõ' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

• Vegetable 
  • Potato 

• Fruit 
     • Orange 

1. Vegetable 
     Potato 
2. Fruit 
     Orange 

Vegetable 
   Potato 
Fruit 
   Orange 

• Vegetable 
    – Potato 
• Fruit 
    – Orange 

• Vegetable 
Potato 

• Fruit 
Orange 

      

1) 
 

2) 
 

3) 
 

4)  5)    
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45. Which of the following statements is/are correct regarding HTML and CSS? 

HTML iy CSS iïnkaOfhka myk ljr m%ldY$h ksjerÈ o? 
 

A -  CSS can be used to describe how HTML elements are to be displayed on screen. 
HTML wx. (elements) ;srhl Èia l< hq;= wdldrh CSS Ndú;fhka úia;r l< yels h' 

 

B -  External CSS can be used to define the style for many HTML pages. 
HTML msgq lsysmhl ú,dih (style) w¾:oelaùug ndysr (external) CSS Ndú; l< yels h' 

 

C -  Inline CSS can be used to apply a style to a single HTML element. 
tla HTML wx.hlg (element) ú,dihla fh§ug fma<s.; (inline) CSS Ndú; l< yels h' 
 

 
 
 

Answer : 5 ) 

 

Statement A 

A m%ldYh 
 

CSS can be used to describe how HTML elements are to be displayed on screen. 

HTML elements ;srh u; fmkaúh hq;= wdldrh úia;r lsÍug CSS Ndú;d l< yel' 
 

• CSS (Cascading Style Sheets) is a style sheet language used to describe the presentation of an 

HTML (HyperText Markup Language) document. 

CSS (Cascading Style Sheets) hkq HTML (HyperText Markup Language)  f,aLkhla bÈßm;a 
lsÍu úia;r lsÍug Ndú;d lrk style sheet  NdIdjls' 

 

• It allows you to specify things like colors, fonts, spacing, and the overall layout of a web page. 

th Tng j¾K" wl=re" mr;rh" iy fjí msgqjl iuia; msßie,iqu jeks foaj,a fjkia  
lsÍug bv i,ihs' 

 
Statement B 

B m%ldYh 
 

External CSS can be used to define the style for many HTML pages. 

fndfyda HTML msgq i|yd ú,dih ks¾jpkh lsÍug ndysr CSS Ndú;d l< yel' 
 
• External CSS is a separate CSS file linked to an HTML document using the <link> tag inside the 

<head> section. 

ndysr CSS hkq <head> fldgfia we;s <link> Wiq,kh Ndú;fhka HTML f,aLkhlg iïnkaO 
lr we;s fjku CSS f.dkqjls' 
 

• By using an external CSS file, you can apply a consistent style across multiple HTML pages. 

ndysr CSS f.dkqjla Ndú;d lsÍfuka" Tng nyq HTML msgq yryd ia:djr ffY,shla fhÈh yel'  
 
 
 
 
 

 
 
 
 
 
 
 

1)  A only. 
A muKs. 

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

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

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

5) All of the above. 
by; ish,a,u. 
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▪ Example of linking an external CSS file: 

ndysr CSS f.dkqjla iïnkaO lsÍfï WodyrKh( 
 

<head> 
  <link rel="stylesheet" type="text/css" href="styles.css"> 
</head> 

 
Statement C 

C m%ldYh 
 

Inline CSS can be used to apply a style to a single HTML element. 

;ks HTML uQ,dx.hlg fudaia;rhla fh§ug Inline CSS Ndú;d l< yel' 
 
• Inline CSS is used to apply a unique style to a single HTML element. 

;ks HTML uQ,dx.hlg wkkH ffY,shla fh§ug Inline CSS Ndú;d lrhs' 
 

• It is written within the HTML tag itself using the style attribute. 
th HTML Wiq,kh ;=<u ,shd we;af;a style Wm,laIKh Ndú;d lrñks' 

Example of inline CSS: 

fma<s.; CSS WodyrKh( 
 

<p style="color: red;">This is a red paragraph.</p> 
 

Accordingly all the three statements are correct. So the answer is 5). 

tA wkqj m%ldY ;=ku ksjerÈ fõ' tu ksid ms<s;=r 5) fõ' 
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46. Which of the following HTML code line can be used to create a hyperlink to the website of the 

National Institute of Education? (The URL of the website is http://nie.lk) 
cd;sl wOHdmk wdh;kfha fjí wvúhg wêiïnkaOlhla (hyperlink) ks¾udKh lsÍug fhdod.; yels  
HTML fla; fma<sh my; ljrla o? (fjí wvúfha taldldÍ iñm;a ksYapdhlh(URL) http://nie.lk 
fõ') 

 

1) <a src = http://nie.lk>National Institute of Education</a> 
2) <a href = "http://nie.lk">National Institute of Education</a> 
3) <a img = http://nie.lk>National Institute of Education</a> 
4) <a href = "http://nie.lk"</a>National Institute of Education> 
5) <a src= http://nie.lk</a>National Institute of Education> 

 
Answer : 2 ) 

 

<a> tag - The anchor tag is used to create hyperlinks in HTML. 

<a> Wiq,kh ( anchor Wiq,kh HTML ys wê ine¢ iE§ug Ndú;d lrhs' 
 
href attribute - This attribute specifies the URL of the page the link goes to. 

href .=Kdx.h ( fuu .=Kdx.h ine¢h hk msgqfõ URL kshu lrhs' 
 

src attribute - This is incorrect for hyperlinks; src is used for embedding images, scripts, iframes, etc. 

src Wm,laIKh ( wê ine¢ i|yd fuh jerÈhs. images, scripts, iframes wdÈh ldjeoa§u i|yd src 
Ndú;d fõ' 
 
img is a tag that is used to insert images into the file. 

img hkq Wiq,khla jk w;r tu.ska mska;+r f.dkqjg we;=,;a lrkq ,efí' 
 

<img src = "nielogo.png" alt="Logo"> 
 
The correct way to apply hyperlink is as follows. 
ksjerÈj wê ineÈ fhdok wdldrh my; mßÈ fõ'  
 

<a href = "http://nie.lk">National Institute of Education</a> 
 

Accordingly, the correct answer is 2). 

tA wkqj ksjerÈ ms<s;=r jkafka 2) fõ' 
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47. Which of the following could be used to create an array in PHP? 

PHP ys wrdjla (array) f.dvke.Sug my; ljrla Ndú; l< yels o? 
 

A -  $city[ ] = array("Colombo"); 
B -  city[ ] = "Colombo"; 
C -  $city = array("Colombo"); 

 

 
 
 

Answer : 3 ) 

 

Statement A 

$city[ ] = array("Colombo"); 
 

This is incorrect. The correct usage is either to use $city = array("Colombo"); to initialize an array or 

$city[] = "Colombo"; to add an element to an existing array. 

fuh jerÈhs' ksjerÈ Ndú;h $city = array("Colombo"); Ndú;d lsÍuhs' array tlla fyda $city[] = 

"Colombo";  wdrïN lsÍug mj;sk wrdjlg uq,dx.hla tla lsÍu ioyd' 
 
Statement B 

city[ ] = "Colombo"; 
 

This is incorrect. Variable names in PHP must start with a $ sign. Additionally, this syntax suggests 

assigning a value to an array, which is not a complete array creation statement by itself. 

fuh jerÈhs' PHP ys úp,H kï $ ,l=Klska wdrïN úh hq;=h' óg wu;rj" fuu jdlH LKavh 
uÕska wrdjlg w.hla mejÍug fhdackd lrhs" th iïmQ¾K wrdj ks¾udKh lsÍfï m%ldYhla 
fkdfõ' 
 
Statement C 

$city = array("Colombo"); 
 

This is correct. This statement creates an array called $city and initializes it with the value "Colombo". 

fuh ksjerÈhs' fuu m%ldYh $city kñka wrdjla ks¾udKh lr th  "Colombo"  w.fhka wdrïN 
lrhs' 

 
Therefore, the correct answer is 3). 

tneúka, ksjerÈ ms<s;=r jkafka 3). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

3) C only. 
C muKs. 

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

5) B and C only. 
B yd C muKs. 
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48. Given below is a partially completed PHP script used to connect to a database named Employees 

using MySQLi  (procedural  method).  Which  option  is  most  suitable  to  fill  in  the  blank  spaces 

A, B and C respectively? 

MySQLi l%shdmámdá l%uh (procedural method) Ndú; lrñka Employees (fiajlhska) kï o;a; 
iuqodhg iïnkaOùug fhdod.kakd w¾O jYfhka iïmQ¾K lrk ,o PHP WmfoaYdj,shla my; oelafõ' 
tys A, B iy C ysia;eka msrùu i|yd jvd;a iqÿiq fhÿï ms<sfj<ska oelafjk jrKh l=ula o? 

 
<?php 

$servername = "127.0.0.1"; 
$username = "username"; 
$password = "password"; 
$conn = mysqli_connect($servername, $username, $password); 
if (!$conn) { 

       die("Connection failed: " . mysqli connect_error()); 
} 

$sql = "CREATE DATABASE ……………A………… "; 

if (mysqli_query(……………B…………,……………C…………) { 
     echo "Database created successfully"; 
} else { 
     echo "Error creating database: " . mysqli_error($conn); 
mysqli_close($conn) 

?> 
 

1)  $sql, $conn, $Employees   2)  $conn, $sql, Employees 
3)  $Employees, $conn, $sql   4)  Employees, $conn, $sql 
5)  Employees, $sql, $conn 
 

Answer : 4 ) 

 

PHP Script Breakdown: 

The script aims to connect to a MySQL server, create a database named "Employees," and handle errors 
appropriately. 
Script tl MySQL server tllg iïnkaO ùu" "Employees" kñka o;a; iuqodhla ks¾udKh lsÍu 
iy fodaI ksishdldrj yeisrùu wruqKq lrhs' 
 
Initializing Connection Variables: 
iïnkaO;d úp,Hhka wdrïN lsÍu( 
 
$servername = "127.0.0.1"; 
$username = "username"; 
$password = "password"; 
 

• $servername - The address of the MySQL server (localhost in this case). 
MySQL fiajdodhlfha ,smskh fuu wjia:dfõ§ ^localhost&' 
 

• $username - The username to connect to the MySQL server. 
MySQL fiajdodhlhg iïnkaO ùug mßYS,l kduh' 
 

• $password - The password to connect to the MySQL server. 
MySQL fiajdodhlhg iïnkaO ùug uqrmoh' 
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Establishing the Connection: 

iïnkaO;djh ia:dms; lsÍu( 
 

$conn = mysqli_connect($servername, $username, $password); 
 

• mysqli_connect() - Establishes a connection to the MySQL server using the provided server name, 
username, and password. 
imhd we;s fiajdodhl kduh" mßYS,l kduh iy uqrmoh Ndú;d lrñka MySQL fiajdodhlh 
fj; iïnkaO;djhla ia:dms; lrhs' 
 

• $conn - Stores the connection resource. 
iïnkaO;d iïm; .nvd lrhs' 
 

Checking the Connection: 
iïnkaO;djh mÍlaId lsÍu( 
 
if (!$conn) { 
    die("Connection failed: " . mysqli_connect_error()); 
} 
 

• if (!$conn) - Checks if the connection was successful. 
ine÷u id¾:l jQfha oehs mÍlaId lrhs' 
 

• die("Connection failed: " . mysqli_connect_error()) - Outputs an error message and stops the script if 
the connection fails. 
fodaI mKsúvhla m%;sodkh lr iïnkaO;djh wid¾:l jqjfyd;a ial%smaÜ tl k;r lrhs' 

 
Creating the SQL Query: 

SQL úuiqu ks¾udKh lsÍu( 
 
$sql = "CREATE DATABASE Employees"; 

• $sql - Stores the SQL query string for creating a database named "Employees." 
"Employees" kñka o;a; iuqodhla ks¾udKh lsÍu i|yd SQL úuiqï fm< .nvd lrhs' 

 

Executing the SQL Query: 

SQL úuiqu l%shd;aul lsÍu( 
 
if (mysqli_query($conn, $sql)) { 
    echo "Database created successfully"; 
} else { 
    echo "Error creating database: " . mysqli_error($conn); 
} 
 
• mysqli_query($conn, $sql) - Executes the SQL query on the connection $conn. 

mysqli_query($conn, $sql) - iïnkaO;djh u; SQL úuiqu l%shd;aul lrhs' 
 

• if (mysqli_query($conn, $sql)) - Checks if the query was successful. 
if (mysqli_query($conn, $sql)) - úuiqu id¾:l jQfha oehs mÍlaId lrhs' 
 

• echo "Database created successfully" - Outputs a success message if the query was successful. 
echo "Database created successfully" úuiqu id¾:l kï id¾:l mKsúvhla m%;sodkh lrhs' 
 

• else { echo "Error creating database: " . mysqli_error($conn); } - Outputs an error message if the 
query fails. 
else { echo "Error creating database: " . mysqli_error($conn); } - úuiqu wid¾:l jqjfyd;a fodaI 
mKsúvhla ksl=;a lrhs' 
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Closing the Connection: 
iïnkaO;djh jid oeóu( 
 
mysqli_close($conn); 

• mysqli_close($conn): Closes the connection to the MySQL server. 
mysqli_close($conn): MySQL fiajdodhlh fj; iïnkaO;djh jid ouhs' 

 
Accordingly, the blanks should be filled as follows. 
fï wkqj ysia;eka msrúh hq;af;a my; mßÈ fõ' 
 
A - Employees 
B - $conn 
C - $sql 
 
Thus, the answer is 4). 
fï wkqj ms,s;=r jkafka 4) fõ' 

 
49. Which of the following statements is/are correct? 

my; ljr m%ldY$h ksjerÈ fõ o? 
 

A -  Quantum computing could be an alternative to overcome the limitations of the existing 
microprocessors. 
oekg mj;sk laIqø ilikj, (microprocessors) iSñ; yelshdjka uÕyrjd .ekSug lafjdkagï 
mß.Kkh (quantum computing) úl,amhla úh yels h' 

 

B -  Natural phenomena such as the behaviour of ant colonies could be used to develop new 
computing models to solve complex problems. 
ixlS¾K .eg¨  úi£u i|yd kj mß.Kk wdlD;s f.dvke.Sug l=yqUq ckmoj, (ant colony) 
p¾hd jeks iajdNdúl ixisoaê Ndú; l< yels h' 

 

C -  An inference engine of an expert system utilizes the facts in a knowledge base to support decision 
making. 
úfYaI{ moaO;shl (expert system) we;s wkqudk tkaðu (inference engine) ;u ;SrK .ekSu 
i|yd oekqï mdolhl (knowledge base) we;s lreKq (facts) Ndú; lrhs' 
 

 

 
 

Answer : 5 ) 

 

1. Quantum Computing  

lafjdkagï mß.Kkh  

Quantum computing is an advanced area of computing based on the principles of quantum mechanics, 

which is the physics of very small particles like atoms and photons. Unlike classical computers that 

use bits to process information as 0s or 1s, quantum computers use quantum bits, or qubits. Qubits can 

represent and store information as both 0 and 1 simultaneously, thanks to a property called 

superposition.  
lafjdkagï mß.Kkh hkq mrudKq iy fm%dfgdak jeks b;d l=vd wxY=j, fN!;sl úoHdj jk 
lafjdkagï hdka;% úoHdfõ uQ,O¾u u; mokï jQ mß.Kkfha ÈhqKq lafIa;%hls' 0 fyda 1 f,i 
f;dr;=re ieliSug ìÜ Ndú;d lrk iïNdjH mß.Kl fuka fkdj" lafjdkagï mß.Kl lafjdkagï 
ìgq fyda lshqìÜ Ndú;d lrhs' Qubits yg iqm¾ fmdisIka kï .=Khg ia;=;s jkakg" 0 iy 1 hk 
folu tljr f;dr;=re ksrEmkh lr .nvd l< yel'  
 

These properties enable quantum computers to process a vast amount of information simultaneously, 

potentially solving certain complex problems much faster than classical computers.  
fuu .=Kdx. lafjdkagï mß.Klj,g tljr úYd, f;dr;=re m%udKhla ieliSug yelshdj ,nd 
fohs" iïNdjH mß.Klj,g jvd b;d fõ.fhka we;eï ixlS¾K .eg¨ úi£ug yelshdj we;'  
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1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

3) C only. 
C muKs. 

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

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

 



 

 

 
2. Microprocessors laIqø ilik  
 

Microprocessors are the central processing units (CPUs) of computers, integrated into a single or a 
few integrated circuits (ICs). They execute instructions from programs to perform essential tasks such 
as arithmetic operations, data processing, and system control.  
laIqø ilik hkq mß.Klj, uOHu ieliqï tAll ^CPU& jk w;r th ;ks fyda tAldnoaO mßm: 
lsysmhlg ICs tAldnoaO fõ' Tjqka wxl .Ks; fufyhqï" o;a; ieliSu iy moaO;s md,kh jeks 
w;HjYH ld¾hhka bgq lsÍug jevigyka j,ska Wmfoia l%shd;aul lrhs'  

 

Over the decades, microprocessors have seen significant advancements, moving from 8-bit to 16-bit, 
32-bit, and 64-bit architectures, with continually increasing clock speeds and the introduction of 
multicore designs that allow multiple processes to run simultaneously.  
oYl .Kkdjla mqrd" laIqø ilik ie,lsh hq;= ÈhqKqjla oel we;s w;r" 8-bit isg 16-bit 32-bit 
iy 64-bit wdlD;sh olajd .uka lrñka" wLKavj jeäjk Trf,daiq fõ.h iy nyq l%shdj,s tljr 
l%shd;aul ùug bv i,ik nyq-yr fudaia;r y÷kajd §u'  
 

3. Ant colony l=yqUq ckmo  
 

Ant Colony Optimization (ACO) is a computational algorithm inspired by the foraging behavior of 
real ants. It is used to solve optimization problems, particularly those that can be represented as finding 
good paths through graphs. In ACO, artificial ants simulate the way real ants find the shortest paths to 
food sources by following pheromone trails. ACO is applied to various problems such as the traveling 
salesman problem, network routing, and scheduling, where it iteratively improves solutions by 
balancing exploration of new paths and exploitation of known good paths. Ant Colony Optimization 
(ACO hkq ienE l=yqUqjkaf.a wdydr fiùfï yeisÍfuka wdNdih ,enQ mß.Kl we,af.dß;uhls' 
th m%Yia;slrK .eg¿ úi£ug Ndú;d lrhs" úfYaIfhka m%ia:dr yryd fyd| ud¾. fidhd .ekSu 
f,i ksrEmKh l< yels tAjd' ACO ixpdrl úl=Kqïlref.a .eg¨j" cd, ud¾..; lsÍu iy 
ld,igyka.; lsÍu jeks úúO .eg¿ i|yd fhdokq ,efí" tys§ th kj ud¾. .fõIKh iy 
okakd fyd| ud¾. iQrdlEu ;=,kh lsÍfuka úi÷ï kej; kej; jeäÈhqKq lrhs' 
 

4. Inference engine wkqudk tkaðu  
 

An inference engine is a component of artificial intelligence systems that processes input data against 
a knowledge base of rules and facts to draw conclusions or make decisions. It operates by applying 
logical rules to infer new information, using methods such as forward chaining, which starts with 
known facts and infers new ones, and backward chaining, which starts with a goal and works 
backwards to find supporting facts. Inference engines are used in expert systems, decision support 
systems, diagnostic tools, and other AI applications to automate reasoning and provide solutions based 
on the given knowledge base.  
wkqudk tkaðula hkq ks.ukj,g t<öug fyda ;SrK .ekSug kS;s Í;s iy lreKq ms<sn| oekqï 
mokulg tfrysj wdodk o;a; ilik lD;su nqoaê moaO;sj, wx.hls' th l%shd;aul jkafka kj 
f;dr;=re wkqudk lsÍug ;d¾lsl Í;s fh§fuka" okakd lreKq j,ska wdrïN ù kj tAjd wkqudk 
lrk bÈß odu iy b,lalhlska wdrïN ù wdOdrl lreKq fiùug miqmig l%shd lrk miqmi odu 
jeks l%u Ndú;d lsÍfuks' ks.uk wkqudk tkaðka úfYaI{ moaO;s" ;SrK wdOdrl moaO;s" frda. 
úksYaph fuj,ï iy fjk;a AI fhÿïj, ;¾lkh iajhxl%Sh lsÍug iy ,nd § we;s oekqï moku 
u; mokïj úi÷ï ,nd §ug Ndú;d lrhs' 

 
5. Expert systems úfYaI{ moaO;shl  

 

An expert system is a type of artificial intelligence (AI) program designed to replicate the decision-
making ability of a human expert in a specific domain. It operates by using a knowledge base 
consisting of rules and facts, and an inference engine that processes input data to derive conclusions 
or recommendations. When feeding data to an expert system, the information typically consists of 
problem-specific details or queries, similar to what a specialist in that domain would analyze.  
úfYaI{ moaO;shla hkq ksYaÑ; jiul udkj úfYaI{fhl=f.a ;SrK .ekSfï yelshdj m%;sks¾udKh 
lsÍu i|yd ks¾udKh lr we;s lD;su nqoaê AI jevigykls' th l%shd;aul jkafka kS;s iy lreKq 
j,ska iukaú; oekqï mokula iy ks.uk fyda ks¾foaY ,nd .ekSu i|yd wdodk o;a; ilik 
wkqudk tkaðula Ndú;d lsÍfuks' úfYaI{ moaO;shlg o;a; ix.%y lrk úg" f;dr;=re 
idudkHfhka iukaú; jkafka tu jifï úfYaI{fhl= úYaf,aIKh lrk foag iudk .eg¿-úfYaIs; 
úia;r fyda úuiqï j,skah'  
 

All three statements (A, B, and C) are correct.  
A B iy C m%ldY ;=ku ksjerÈh' 
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50. Which of the following statements is/are correct? 

my; ljr m%ldY$h ksjerÈ fõ o? 
 

A -  E-Commerce encourages to minimize physical interactions between buyers and sellers. 
e-jdKscH (e-commerce), .ekqïlrejka iy úl=Kqïlrejka w;r fN!;sl wka;¾l%shd wju lsÍug 
Èßu;a lrhs' 

 

B -  The main purpose of sending a One Time Password (OTP) to a credit card holder’s mobile phone 
during an online payment is to identify the current location of the card owner. 
ud¾..; f.ùula w;r;=r Kh m; (credit card) ysñlref.a cx.u ÿrl:khg tlajrla muKla 
Ndú; l< yels uqrmohla (One Time Password-OTP) heùfï m%Odk wruqK jkafka ldâm; 
ysñlre oekg isák ia:dkh y÷kd.ekSuhs' 

 

C -  Bitcoin is a leading virtual currency. 
Bitcoin hkq m%uqL w;:H (virtual) uqo,a tallhls' 
 

 
 
 

Answer : 4 ) 
 
1. E-Commerce  

e-jdKscH 

E-commerce, or electronic commerce, refers to the buying and selling of goods and services over the 
internet. It encompasses a range of online business models, including Business to Consumer (B2C), 
Business to Business (B2B), Consumer to Consumer (C2C), and Consumer to Business (C2B).  
B-jdKscHh fyda bf,lafg%dksl jdKscHh hkq wka;¾cd,h yryd NdKav yd fiajd ñ,§ .ekSu iy 
úlsŒuhs' th jHdmdrfhka mdßfNda.slhdg ^B2C&" jHdmdrhg jHdmdrhg ^B2B&" mdßfNda.slhdf.ka 
mdßfNda.slhdg ^C2C& iy mdßfNda.slfhka jHdmdrhg ^C2B& we;=¿ ine¢ jHdmdr wdlD;s ud,djla 
we;=<;a fõ'  
 

The advantages of e-commerce include convenience for customers, a wider reach for businesses, lower 
operating costs, and the ability to personalize shopping experiences. However, it also presents 
challenges such as security concerns, high competition, logistical complexities, and the need to build 
customer trust without face-to-face interactions. Emerging trends like mobile commerce, social 
commerce, voice commerce, augmented reality, and subscription services are shaping the future of e-
commerce, making it a dynamic and continuously evolving field. 
B-jdKscHfha jdis w;r mdßfNda.slhska i|yd myiqj" jHdmdr i|yd mq¿,a m%fõYhla" wvq fufyhqï 
msßjeh iy idmamq ijdß w;aoelSï mqoa.,SlrKh lsÍfï yelshdj we;=<;a fõ' flfia fj;;a" th 
wdrlaIl .eg¿" by< ;rÕldß;ajh" iemhqï ixlS¾K;d iy uqyqKg uqyqK wka;¾l%shd j,ska 
f;drj mdßfNda.sl úYajdih f.dvke.Sfï wjYH;djh jeks wNsfhda. o bÈßm;a lrhs' cx.u 
jdKscHh" iudc jdKscHh" jeäÈhqKq l< h:d¾:h iy odhl;aj fiajd jeks ke.S tk m%jK;d B-
jdKscHfha wkd.;h yev.iajk w;r th .;sl iy wLKavj úldYkh jk lafIa;%hla njg m;a 
lrhs' 
 

2. OTP(One Time Password-OTP)  
tlajrla muKla Ndú; l< yels uqrmohla 

An OTP, or One-Time Password, is a unique, temporary code used to verify a user's identity or 
authorize a transaction. Typically valid for a short period and usable only once, OTPs are a key 
component in two-factor authentication (2FA) systems and other security protocols. When a user logs 
in or performs a sensitive action, an OTP is sent to them via SMS, email, or a dedicated app, which 
they must enter to complete the process. This adds an extra layer of security beyond traditional 
passwords, ensuring that even if a password is compromised, unauthorized access is still prevented. 
OTP" fyda tla-jr uqrmohla hkq mßYS,lfhl=f.a wkkH;djh ;yjqre lsÍug fyda .kqfokqjlg 
wjir §ug Ndú;d lrk woaú;Sh" ;djld,sl fla;hls' idudkHfhka flá ld,hla i|yd j,x.= jk 
w;r tla jrla muKla Ndú; l< yels" OTP hkq oaú-idOl i;Hdmkh 2FA moaO;sj, iy wfkl=;a 
wdrlaIl kshudj,sj, m%Odk wx.hls' mßYS,lfhl= f,d.a jQ úg fyda ixfõ§ l%shdjla isÿ lrk úg" 
OTP SMS úoHq;a ;emE, fyda lem jQ fhÿula yryd Tjqka fj; hjkq ,efí" l%shdj,sh iïmQ¾K 
lsÍug Tjqka we;=<;a l< hq;=h' fuh idïm%odhsl uqrmoj,ska Tíng wu;r wdrlaIs; ;Ügqjla tla 
lrhs" uqrmohla wjodkug ,la jqjo" wkjirfhka m%fõY ùu ;ju;a j<lajd we;s nj iy;sl 
lrhs' 
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1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

3) C only. 
C muKs. 

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

5) All of the above. 
by; ish,a,u. 
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The primary purpose of OTPs is to enhance security and reduce the risk of phishing, keylogging, and 
other cyber-attacks. By requiring an OTP in addition to a password, organizations can better protect 
sensitive information and systems. OTPs are widely used in banking and financial services to authorize 
transactions, as well as in various online services to control access to accounts and confidential data. 
OTP j, uQ,sl wruqK jkafka wdrlaIdj jeä ÈhqKq lsÍu iy phishing, keylogging iy fjk;a 
ihsn¾ m%ydr j, wjodku wju lsÍuhs' uqrmohlg wu;rj OTP wjYH lsÍfuka" ixúOdkj,g 
ixfõ§ f;dr;=re iy moaO;s jvd fyd¢ka wdrlaId l< yel' OTP .KqfoKq wkqu; lsÍu i|yd 
nexl= iy uQ,H fiajdjkays fukau .sKqï iy ryiH o;a; fj; m%fõYh md,kh lsÍu i|yd úúO 
ud¾..; fiajdjkays nyq,j Ndú;d fõ'  
 

3. Virtual Currency  
w;:H uqo,a 

Virtual currency, also known as digital currency, is a type of money that exists solely in digital form 
and is typically used within specific virtual communities or platforms. Unlike traditional currencies, 
it does not have a physical form and transactions are conducted over the internet. They were introduced 
as an alternative to traditional financial systems, offering greater efficiency, security, and 
decentralization.  
w;:H uqo,a" wxls; uqo,a f,io ye¢kafõ" th ;kslru wxls; wdldrfhka mj;sk uqo,a j¾.hla 
jk w;r th idudkHfhka úfYaIs; w:;H m%cdjka fyda fõÈld ;=< Ndú;d fõ' idïm%odhsl uqo,a 
j¾. fuka fkdj" thg fN!;sl iajrEmhla fkdue;s w;r .kqfokq wka;¾cd,h yryd isÿ flf¾' 
tAjd jeä ld¾hlaIu;djhla" wdrlaIdjla iy úuOH.; lsÍula ,nd foñka idïm%odhsl uQ,H moaO;s 
i|yd úl,amhla f,i y÷kajd fok ,§' 

 
A. E-Commerce encourages to minimize physical interactions between buyers and sellers.  

e-jdKscH (e-commerce), .ekqïlrejka iy úl=Kqïlrejka w;r fN!;sl wka;¾l%shd wju lsÍug 
Èßu;a lrhs' 

This statement is correct. E-commerce allows transactions to be conducted online, which means that 
buyers and sellers do not need to meet in person.  
fuu m%ldYh ksjerÈhs' B-jdKscHh .kqfokq wka;¾cd,h yryd isÿ lsÍug bv i,ihs" thska woyia 
lrkafka .ekqïlrejka iy úl=Kqïlrejka mqoa.,slj yuqùug wjYH fkdjk njhs'  

 
B. The main purpose of sending a One Time Password (OTP) to a credit card holder’s mobile phone 

during an online payment is to identify the current location of the card owner.  

ud¾..; f.ùula w;r;=r Kh m; (credit card) ysñlref.a cx.u ÿrl:khg tlajrla muKla Ndú; 
l< yels uqrmohla (One Time Password-OTP) heùfï m%Odk wruqK jkafka ldâm; ysñlre oekg 
isák ia:dkh y÷kd.ekSuhs' 
 

This statement is incorrect. The main purpose of sending an OTP to a credit card holder’s mobile 
phone during an online payment is to verify the identity of the person making the transaction and to 
ensure that they are the legitimate owner of the credit card.  
fuu m%ldYh jerÈhs' ud¾..; f.ùula w;r;=r fl%äÜ ldâ ysñhdf.a cx.u ÿrl:khg OTP 
heùfï m%Odk wruqK jkafka .kqfokqj isÿ lrk mqoa.,hdf.a wkkH;djh ;yjqre lr .ekSu iy 
Tjqka fl%äÜ ldâmf;a kS;Hdkql+, ysñlre nj iy;sl lsÍuhs'  
 
 

C. Bitcoin is a leading virtual currency.  
Bitcoin hkq m%uqL w;:H (virtual) uqo,a tallhls' 

This statement is correct. Bitcoin is indeed one of the most well-known and widely used virtual 
currencies. It was the first cryptocurrency to be created and remains one of the most valuable and 
influential in the market.  
fuu m%ldYh ksjerÈhs' Bitcoin we;a; jYfhkau jvd;au m%isoaO iy nyq,j Ndú;d jk w;:H uqo,a 
j,ska tlls' th ks¾udKh lrk ,o m<uq .=ma;fla;k uqo,a jk w;r fj<|fmdf,a jvd;au jákd 
iy n,.;= tlla f,i mj;S' 

 
Given these explanations, the correct answer is 4). 
fuu meyeÈ,s lsÍï wkqj" ksjerÈ ms<s;=r jkqfha 4). 
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1. (a) Draw the expected output of the following- HTML code segment when rendered by a web browser. 
my; i|yka HTML fla; LKavh fjí w;ßlaiqjla (web browser) u.ska úoeyq (render) úg 
wfmalaIs; m%;sodkh w¢kak' 

 
<html> 
<body> 
<table border=1> 

<tr><th>Designation</th> <th> Contact Telephone Numbers </th> </tr> 
<tr><td rowspan=2> Principal</td> <td> 061-2223211 </td> </tr> 
<tr><td> 067-5557772</td> </tr> 
<tr> <td> Vice Principal</td> <td> 061-5557771 </td> </tr> 
<tr> <td colspan=2> Common Phone Number: 019-2233445</td> </tr> 

</table> 
</body> 
</html> 

 

Note :  Consider the following dotted line box as the display area of the browser. 

igyk : my; lv bßj,ska olajd we;s fldgqj fjí w;ßlaiqfõ m%o¾Yk wjldYh f,i i,lkak' 
 
Answer : 
 

 

 

 

 

 

 

 

 

 

 

Table Structure: 
 

• The table has a border of 1 pixel. 

j.=jg mslai,a 1 l udhsula we;' 
 

• The first row (<tr>) contains the headers for "Designation" and "Contact Telephone Numbers". 

m<uq fma<sfha (<tr>) “Designation” iy "Contact Telephone Numbers" i|yd YS¾I wvx.= fõ' 
 

Principal Contact Numbers: 
 

• The second row starts with a cell (<td>) containing "Principal" that spans two rows (rowspan="2"). 

fojk fma<sh wdrïN jkafka fma<s folla (rowspan="2") olajd úysfok "Principal" wvx.= 
fldgqjlska (<td>) h' 

 

• The next cell in the second row contains the telephone number 061-2223211. 

fojk fma<sfha B<Õ fldgqfõ 061-2223211 ÿrl:k wxlh wvx.= fõ' 
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• The third row contains another telephone number for the Principal, 067-5557772, under the same 

"Principal" cell from the previous row. 
;=kajk fma<sfha úÿy,am;sjrhdf.a ;j;a ÿrl:k wxlhla we; 

 

Vice Principal Contact Number: 
 

• The fourth row has a cell containing "Vice Principal" and a cell containing the telephone number 

061-5557771. 

isõjk fma<sfha “Vice Principal”  wvx.= fldgqjla iy 061-5557771 ÿrl:k wxlh wvx.= 
fldgqjla we;' 

 

Common Phone Number: 
 

• The last row contains a cell with the text "Common Phone Number: 019-2233445" that spans both 

columns (colspan="2"). 

wjidk fma<sfh "Common Phone Number: 019-2233445" hk mdGh iys; fldgqjla wvx.= jk 
w;r th ;Sre folgu úysfoa (colspan="2"). 

 
(b) Rewrite the following HTML code by applying internal CSS with grouping selectors. 

wNHka;r (internal) CSS iu. iuQy jrl (group selectors) fhdod.ksñka my; i|yka HTML fla;h 

kep; ,shkak. 
 

<html> 
<head> <title>Cascading Style Sheets</title> </head> 
<body> 
<h1 style="color:blue;text-align:center"> Introduction to Cascading Style 
Sheets</h1> 
<h2 style="color:blue"> CSS can be applied to html documents in three 
different ways. </h2> 
</body> 
</html> 

 

Answer : 
 

<html> 
<head> 
  <title>Cascading Style Sheets</title> 
  <style> 
    h1, h2 {color: blue;} 
    h1 {text-align: center;} 
  </style> 
</head> 
<body> 
  <h1>Introduction to Cascading Style Sheets</h1> 
  <h2>CSS can be applied to HTML documents in three different ways.</h2> 
</body> 
</html> 

 

There are many type of CSS Selectors. Below are some of them. 

CSS f;aÍï j¾. fndfyduhla ;sfí' tA w;ßka lsysmhla my;ska oelafõ' 
 
1. Universal Selector (*) 

 

The universal selector selects all elements on the page. 

universal selector msgqfõ we;s ish¨u uq,dx. f;dard .kS' 
 
* {color: blue;} 
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2. Element Selector 

 

The element selector selects elements based on their tag name. 

Element selector tAjdfha Wiq,k kduh u; mokïj uQ,dx. f;dard .kS' 
 

p {color: blue;} 
 

3. Class Selector (.) 
 

The class selector selects elements with a specific class attribute. It is denoted by a dot (.) followed by 

the class name. 

Class selector úfYaIs; mka;s Wm,laIK iys; uQ,dx. f;dard .kS' th ;s;lska (.) miqj mka;s kduh 
u.ska oelafõ' 
 
.intro {color: blue;} 

 
4. ID Selector (#) 

 

The ID selector selects an element with a specific id attribute. It is denoted by a hash (#) followed by the 

ID name. 

ID selector ksYaÑ; id Wm,laIK iys; uQ,dx.hla f;dard .kS' th yeIa tllska (#) miqj ye÷kqï 
kdufhka ksrEmKh flf¾' 
 

#header {color: blue;} 
 

5. Attribute Selector 
 

The attribute selector selects elements based on the presence or value of their attributes. 

Attribute selector tAjdfha Wm,laIK meje;au fyda w.h u; mokïj uQ,dx. f;dard .kS' 
 
a[target] {color: blue;} 
 

a[target="_blank"] {color: green;} 
 

6. Group Selector 
 

The group selector selects multiple elements and applies the same styles to all of them. 

Group selector, elements lsysmhla f;dardf.k tA ish,a,gu tlu fudaia;r fhdohs' 
 

h1, h2, h3 {color: blue;} 
 

Below are some ways to write CSS. 

;jo CSS  ,shk wdldr lsysmhla my;ska oelafõ' 
 

1. Inline CSS 
 

Inline CSS is used to apply styles directly to an HTML element using the style attribute. 

Inline CSS Ndú;d lrkafka style Wm,laIKh Ndú;fhka HTML  uQ,dx.hlg fl,skau fudaia;r 
fh§ugh' 
 
<p style="color: blue; text-align: center;">This is an inline styled 
paragraph.</p> 
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2. Internal CSS 
 

Internal CSS is used to apply styles within the <style> tag in the <head> section of an HTML document. 

HTML f,aLkhl <head> fldgfia <style> Wiq,kh ;=< fudaia;r fh§ug wNHka;r CSS Ndú;d 
lrhs' 
 
<html> 
<head> 
  <style> 
    p { 
      color: blue; 
      text-align: center; 
    } 
  </style> 
</head> 
<body> 
  <p>This is an internally styled paragraph.</p> 
</body> 
</html> 

 
3. External CSS 

 

External CSS is used to apply styles by linking an external stylesheet file using the <link> tag in the 

<head> section of an HTML document. 

HTML f,aLkhl <head> fldgfia we;s <link> Wiq,kh Ndú;fhka ndysr stylesheet f.dkqjla 
iïnkaO lsÍfuka ú,di fh§ug ndysr CSS Ndú;d lrhs' 
 
<!-- HTML Document --> 
<html> 
<head> 
  <link rel="stylesheet" type="text/css" href="styles.css"> 
</head> 
<body> 
  <p>This is an externally styled paragraph.</p> 
</body> 
</html> 
 
/* styles.css */ 
p { 
  color: blue; 
  text-align: center; 
} 
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(c) Consider the HTML form given in Figure 1 

rendered by a web browser. 
fjí w;ßlaiqjla u.ska úoeyq (render) rEmh 1 ys 

oelafjk HTML wdlD;s m;%h (form) i,lkak. 

 

The relevant HTML code (incomplete) is given 
below. Fill the blanks in it in order to get the 
output shown in Figure 1. 
wod< HTML fla;h ^wiïmQ¾K& my; oelafõ' 
rEmh 1 ys welafjk m%;sodkh ,nd.ekSug yelsjk 
mßÈ tys we;s ysia;eka iïmQ¾K lrkak' 

 

 

 

Answer : 

 
<html> 
<head>Registration Form</head> 
<body> 
<h3>Registration for Examination</h3> 
<form action ="process.php" method="post"> 
<div> Student Name <input type="text" name="name"></div> 
<p> 
  <div> 
    Select Examination Module: <p> 
    <input type ="checkbox" name ="module[]" value ="ICT"/>ICT<br> 
    <input type ="checkbox" name ="module[]" value ="English"/>English<br> 
    <input type ="checkbox" name ="module[]" value ="IQ"/>IQ<br> 
  </div> 
    <br> 
  <div> 
    Prefered Medium: 
    <input type ="radio" name ="language" value ="Sinhala" checked />Sinhala 
    <input type ="radio" name ="language" value ="Tamil"/>Tamil 
    <input type ="radio" name ="language" value ="English"/>English 
  </div> 
  <div> 
    <br> 
  Select Test Center: 
    <select name="Center"> 
        <option value ="Colombo" selected>Colombo</option> 
        <option value ="Matara">Matara</option> 
        <option value ="Jaffna">Jaffna</option> 
    </select> 
  </div> 
    <br> 
    <input type="submit" name="submit" value="Submit"> 
</form> 
</body> 
</html> 

 

Below are the details about the tags we use while creating a form. 
my;ska oelafjkafka fmdaruhla iE§fï§ wm úiska Ndú;d lrk Wiq,khka ms,sno úia;r fõ' 
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1. Form Tag (<form>): 

 

<form action="process.php" method="post"> 
 

The <form> tag is used to create an HTML form for user input. The action attribute specifies the URL 
where the form data will be sent when the form is submitted. The method attribute specifies the HTTP 
method (GET or POST) to use when sending form data. 
<form> Wiq,kh mßYS,l wdodkh i|yd HTML fmdaruhla ks¾udKh lsÍug Ndú;d lrhs' action 
Wm,laIKh fmdaruh bÈßm;a lrk úg fmdaru o;a; hjkq ,nk URL tl i|yka lrhs' method 
Wm,laIKh uÕska fmdaru o;a; heùfï§ Ndú;d lsÍug HTTP l%uh (GET fyda POST) i|yka 
lrhs' 

 
2. Input Text Field (<input type="text">): 
 

<input type="text" name="name"> 
 

The <input> tag with type="text" creates a single-line text input field. The name attribute specifies the 
name of the input field, which will be sent as a key-value pair when the form is submitted. 
type="text" iys; <input>  Wm,laIKh ;ks fma<s mdG wdodk lafIa;%hla ks¾udKh lrhs' name 
Wm,laIKh wdodk lafIa;%fha ku i|yka lrhs" fmdaruh bÈßm;a lrk úg th h;=re-w.h 
hq.,hla f,i hjkq ,efí' 

 
3. Checkboxes (<input type="checkbox">): 
 

<input type="checkbox" name="module[]" value="ICT"/>ICT<br> 
 

The <input> tag with type="checkbox" creates a checkbox input. The name attribute, ending with [], 
allows multiple checkboxes to be grouped together and sent as an array. The value attribute specifies 
the value that will be sent to the server if the checkbox is checked. 
type="checkbox" iys; <input>  Wiq,kh msßlaiqï fldgq wdodkhla ks¾udKh lrhs' name >  
Wm,laIKh" [ ] j,ska wjika jk w;r" msßlaiqï fldgq lsysmhla tlg tl;= lr wrdjla f,i 
heùug bv i,ihs' value >  Wm,laIKh msßlaiqï fldgqj i,l=Kq l<fyd;a fiajdodhlh fj; hjkq 
,nk w.h kshu lrhs' 

 
4. Radio Buttons (<input type="radio">): 
 

<input type="radio" name="language" value="Sinhala" checked />Sinhala 
 

The <input> tag with type="radio" creates a radio button input. The name attribute groups radio 
buttons so that only one can be selected at a time. The value attribute specifies the value that will be 
sent to the server if the radio button is selected. The checked attribute pre-selects this radio button. 
type="radio" iys; <input> Wiq,kh f¾äfhda fnd;a;ï wdodkhla ks¾udKh lrhs' name >  
Wm,laIKh f¾äfhda fnd;a;ï iuQy.; lrhs' túg jrlg tlla muKla f;dard.; yel' value 
.=Kdx.h f¾äfhda fnd;a;u f;dard we;akï fiajdodhlh fj; hjkq ,nk w.h kshu lrhs' mÍlaId 
l<  Wm,laIKh fuu f¾äfhda fnd;a;u fmr-f;dard .kS' 

 
5. Drop-down List (<select> and <option>): 
 

<select name="Center"> 
 

The <select> tag creates a drop-down list. The name attribute specifies the name of the select element. 
<select> Wiq,kh m;k ,ehsia;=jla idohs' name Wm,laIKh select  uq,dx.h i|yka lrhs' 
 
<option value="Colombo" selected>Colombo</option> 
 

The <option> tag defines an option in the drop-down list. The value attribute specifies the value that 
will be sent to the server if this option is selected. The selected attribute pre-selects this option. 
<option> Wiq,kh m;k ,ehsia;=fõ úl,amhla ks¾jpkh lrhs' value Wm,laIKh fuu úl,amh 
f;dardf.k ;sfí kï fiajdodhlh fj; hjkq ,nk w.h kshu lrhs' f;dard.;a Wm,laIKh fuu 
úl,amh fmr-f;dard .kS' 
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(d) The process.php script is invoked after submitting the above form in part (c). After submitting the 

form, it is required to display the name, medium and test center. Complete the following PHP code 
segment (process.php) to fulfil this requirement. 
by; (c) fldgfia i|yka wdlD;s m;%h fhduq (submit) lsÍfuka wk;=/j process.php WmfoaYdj,sh 
(script) l%shd;aul flf¾' wdlD;s m;%h fhduq lsÍfuka miqj ku (name), udOH (medium) iy úNd. 
uOHia:dkh (test center) m%o¾Ykh lsÍu wjYH fõ' fuu wjYH;dj imqrd,Su i|yd my; PHP fla; 
LKavh (process.php) iïmQ¾K lrkak. 

 
<?php 
if ($_SERVER["REQUEST_METHOD"] == "POST") { 
   $name = $_…….….…….…["…….…….….…"]; 
   $medium = $_…….….…….…["…….…….….…"]; 
   $center = $_…….….…….…["…….…….….…"];} 
echo "<h2> Your Input:</h2>; 
echo $…….….…….…; echo "<br>"; 
echo $…….….…….…; echo "<br>"; 
echo $…….….…….…; echo "<br>"; 
?> 
 

Answer : 
 

<?php 
if ($_SERVER["REQUEST_METHOD"] == "POST") { 
   $name = $_POST["name"]; 
   $medium = $_POST["language"]; 
   $center = $_POST["Center"];} 
echo "<h2> Your Input:</h2>; 
echo $name; echo "<br>"; 
echo $medium; echo "<br>"; 
echo $center; echo "<br>"; 
?> 

 

This PHP script is designed to handle form data submitted via the POST method. When a form is 

submitted, the data is sent to the server, where this PHP script processes it. 

fuu PHP ial%smaÜ ks¾udKh lr we;af;a POST l%uh yryd bÈßm;a lrk ,o fmdaru o;a; 
yeisrùugh' fmdaruhla bÈßm;a l< úg" o;a; fiajdodhlh fj; hjkq ,efí" tys§ fuu PHP 
ial%smaÜ th ilihs' 

 

1. Checking Request Method: 
 

if ($_SERVER["REQUEST_METHOD"] == "POST") { 
 

• $_SERVER["REQUEST_METHOD"] is a superglobal array that returns the request method 

used to access the page (GET, POST, etc.). 

$_SERVER["REQUEST_METHOD"]  hkq msgqjg m%fõY ùug Ndú;d lrk b,a,Sï l%uh 
wdmiq ,nd fok iqmsß f.da,Sh wrdjls (GET, POST) wdÈh&' 
 

• The condition checks if the request method is POST, meaning the form was submitted using the 

POST method. 

b,a,Sï l%uh POST kï fldkafoaish mÍlaId lrhs" thska woyia jkafka fmdaruh POST l%uh 
Ndú;fhka bÈßm;a lr we;s njhs' 
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2. Retrieving Form Data: 
 

$name = $_POST["name"]; 
$medium = $_POST["language"]; 
$center = $_POST["Center"]; 
 

• $_POST is a super global array that holds data submitted via POST method. 

$_POST hkq POST l%uh yryd bÈßm;a lrk ,o o;a; wvx.= iqmsß f.da,Sh wrdjls' 
 

• $name is assigned the value of the name field from the form. 

$name yg fmdarufha isg name  lafIa;%fha w.h mjrkq ,efí' 
 

• $medium is assigned the value of the language field from the form. 

$medium yg language lafIa;%fha w.h fmdarufhka mjrkq ,efí' 
 

• $center is assigned the value of the Center field from the form. 

$center yg fmdarufhka Center  lafIa;%fha w.h mjrkq ,efí' 
 

3. Outputting the Data: 
 

echo "<h2>Your Input:</h2>"; 
echo $name; echo "<br>"; 
echo $medium; echo "<br>"; 
echo $center; echo "<br>"; 
 

• echo is used to output data to the browser. 
w;rslaiqjg o;a; m%;sodkh lsÍug echo Ndú;d lrhs' 

 

• <h2>Your Input:</h2>: Outputs a heading "Your Input:". 
<h2>Your Input:</h2>: "Your Input:" hk YS¾Ihla m%;sodkh lrhs' 

 

• $name, $medium, and $center: Outputs the values of these variables. 
$name, $medium iy $center fuu úp,Hj, w.hka m%;sodkh lrhs' 

 
2. (a) Fill the blanks in the following statements by selecting the most suitable items from the given list. 

§ we;s ,ehsia;=fjka jvd;a iqÿiq whs;u f;dard my; m%ldYj, ysia;eka mqrjkak' 
 

A few of your friends who study ICT for A/L at your school decided to improve the school library 
by introducing an online library management system. Assuming they know the requirements, they 
started system development as the first step and completed a system which includes a mobile user 
interface and a database. After completing the system, they met the school principal and the library 
staff for a demonstration and possible deployment of their system. Their completed solution requires 
a computer at each classroom to access the library system. 
Tfí mdif,a Wiia ICT fm< úIh yodrk ñ;=rka lsysmfofkl= mdi,a mqia;ld,h jeäÈhqKq lsÍu 
msKsi ud¾..; mqia;ld, l<ukdlrK moaO;shla (Online Library Management System) y÷kajd§ug 
;SrKh lr we;' wjYH;d ;uka okakd nj Wml,amkh lrñka m<uq mshjr f,i moaO;s ixj¾Okh 
wdrïN l< Tjqyq cx.u mßYS,l w;=reuqyqK;la (mobile user interface) iy o;a; iuqodhla 
(database) iys;j ;u moaO;sh iïmQ¾K l<y' moaO;sh iïmQ¾K lsÍfuka miqj Tjqyq wdo¾Ykh iy 
moaO;s ia:dmkh (system deployment) i|yd mdif,a úÿy,am;s;=ud iy mqia;ld, ld¾huKav,h 
yuqjQy' Tjqka ilia l< mqia;ld, moaO;shg m%fõY ùu i|yd tla tla mka;s ldurhg mß.Klhla 
;sîu wjYH fõ' 
 

At the meeting they got to know that the library already has a database to keep the records of books 
and borrowings, and it is functioning well with a simple user interface. 
mqia;ld,h i;=j fmd;a iy neyer§ï jd¾;d ;nd.ekSu i|yd ukdj l%shd;auljk ir, mßYS,l 
w;=reuqyqK;la iys; o;a; iuqodhla oekgu;a mj;sk nj idlÉPdfõ§ Tjqyq oek.;ay' 
 

List : { preliminary investigation, technical feasibility, economic feasibility, operational Feasibility,   
            organizational feasibility, problem definition, system deployment } 
,ehsia;=j : { uQ,sl úu¾Ykh, ;dlaIKsl YlH;dj, wd¾Ól YlH;dj, fufyhqï YlH;dj,ewdh;ksl  

    YlH;dj, .eg¨  w¾:l:kh, moaO;s ia:dmkh } 
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(i) This team of students could have found out about the existing library system at the beginning if they 

did not skip the ................................................. 
isiqka lKavdhu ................................................. uÕ fkdyeßfha kï Tjqka oekg mp;sk mqia;ld, 
moaO;sh ms<sn|j wdrïNfha§u oekqj;ajkjd we;. 

 
(ii) The school principal refuses to accept this proposed solution due to resource constraints and the 

limited benefits compared to the investment. This indicates the solution developed by students lacks 
................................................ 
iïm;a iSudiys; ùu iy wdfhdackhg iß,k mßÈ m%;s,dN fkdue;sùu fya;=fjka úÿy,am;s;=ud isiqkaf.a 
fhdað; úi÷u m%;slafIam lrhs' fuhska fmkajkafka isiqka ixj¾Okh lrk ,o úi÷fï .......................... 
fkdue;s njhs' 

 
(iii) The library staff says that they will accept and use this demonstrated system only if the existing 

database is used as a part of the new solution. This indicates the solution developed by students lacks 
................................................. 
oekg mj;sk o;a; iuqodh w¨ ;a úi÷fï fldgila f,i Ndú; lrkafka kï muKla wdo¾Ykh lrk 
,o moaO;sh ms<sf.k Ndú; lrk nj mqia;ld, ld¾huKav,h oekqï fohs' fuhska fmkajkafka isiqka 
ixj¾Okh lrk ,o úi÷fï ............................................. fkdue;s njhs' 

 

(i)   Preliminary investigation uQ,sl úu¾Ykh 

(ii)  Economic feasibility wd¾Ól YlH;dj 

(iii) operational feasibility fufyhqï YlH;dj 

 
The preliminary investigation is the first phase of the System Development Life Cycle (SDLC).  
uQ,sl úu¾Ykh moaO;s ixj¾Ok Ôjk pl%fha (SDLC) m<uq wÈhrhs' 
 
Purpose  
wruqK 
 

• The purpose of the preliminary investigation is to determine the feasibility of the proposed new 
system. It evaluates whether the project is worth pursuing further.  
uQ,sl úu¾Ykfha wruqK jkafka fhdað; kj l%ufha YlH;dj ;SrKh lsÍuhs' jHdmD;sh ;jÿrg;a 
lrf.k hdu jà o hkak th we.hSug ,la lrhs' 
 

Feasibility Study  
YlH;d wOHkh 
 

• As part of the preliminary investigation, a feasibility study is conducted to assess whether the 
proposed system is 
uQ,sl úu¾Ykfha fldgila f,i" fhdað; moaO;sh o hkak ;lafiare lsÍu i|yd YlH;d wOHhkhla 
isÿ lrkq ,efí 
 

Data Collection  
o;a; tl;=j 
 

• The data for the preliminary investigation is gathered through four main methods:  
uQ,sl úu¾Ykh i|yd o;a; m%Odk l%u y;rla Tiafia /ialrkq ,efí 
 
Reviewing organization documents ixúOdk f,aLk iudf,dapkh lsÍu 
On-site observations ia:dkSh ksÍlaIK 
Conducting interviews iïuqL mÍlaIK meje;aùu 
Questionaries m%Yakdj,sh 
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Outcome  
m%;sM,h 

 

• The preliminary investigation results in a decision to proceed further with the project or to abandon 
it. It is a "go" or "no-go" decision point.  
uQ,sl úu¾Ykfha m%;sM,h jkafka jHdmD;sh iuÕ bÈßhg hdug fyda th w;ayeÍug ;SrKh 
lsÍuhs' th "go"  fyda "no-go"  ;SrK ,laIHhls' 
 

In summary, the preliminary investigation is a critical first step in the SDLC that evaluates the feasibility 
and viability of the proposed new system before proceeding further with its development. 
idrdxYhla f,i" uQ,sl úu¾Ykh SDLC ys ;SrKd;aul m<uq mshjr jk w;r th fhdað; kj 
l%ufha YlH;dj iy YlH;dj tys ixj¾Okh iuÕ bÈßhg hdug fmr we.hSug ,la lrhs' 
 
1 The economic feasibility  

wd¾Ól YlH;djh 
 
The economic feasibility assessment examines the costs and benefits of the proposed system. It 
considers factors such as 
wd¾Ól YlH;d ;lafiarej uÕska fhdað; moaO;sfha msßjeh iy m%;s,dN mÍlaId lrhs' th 
fujeks  idOl i,ld n,hs 
 

• Estimated development and implementation costs 
weia;fïka;=.; ixj¾Ok yd l%shd;aul lsÍfï msßjeh 
 

• Ongoing operating and maintenance costs 
oekg mj;sk fufyhqï iy kv;a;= úhoï 
 

• Potential cost savings or revenue generation from the new system 
kj moaO;sfhka úNj msßjeh b;=reï fyda wdodhï W;amdokh 
 

• Return on investment (ROI) and payback period 
wdfhdack u; m%;s,dN (ROI) iy wdmiq f.ùfï ld,h 
 

• Budgetary constraints and funding availability 
whjeh iSudjka iy wruqo,a ,nd .ekSfï yelshdj 

 

2 The operational feasibility  
fufyhqï YlH;djh 

 

The operational feasibility assessment evaluates whether the proposed system can be effectively 
utilized within the organization's existing processes, resources, and management structure. It 
considers factors such as: 
fufyhqï YlH;d ;lafiarej uÕska ixúOdkfha mj;sk l%shdj,s" iïm;a iy l<ukdlrK jHqyh 
;=< fhdað; moaO;sh M,odhS f,i Ndú;d l< yelso hkak we.hSug ,la lrhs' th fujeks  
idOl i,ld n,hs 
 

• Alignment with the organization's strategic objectives and operational requirements 
ixúOdkfha uQf,damdhsl wruqKq iy fufyhqï wjYH;d iuÕ fm<.eiaùu 
 

• Compatibility with the organization's current technology infrastructure 
ixúOdkfha j;auka ;dlaIKsl há;, myiqlï iu. .e<mSu 
 

• Availability of necessary skills, expertise, and user acceptance 
wjYH l=i,;d" m%ùK;ajh iy mßYS,l ms<s.ekSu ,nd .ekSu 
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(b) The following is a labelled data flow diagram (DFD) to represent purchasing activities at a furniture 

shop. 
my; § we;s f,an, lrk ,o o;a; .e,Sfï igyk (DFD) .Dy NdKav idmamqpl ñ,§ .ekSfï 
l%shdldrlï ksrEmKh lrhs' 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(i) Write down the most suitable item for P, Q, R and S by selecting from the given list. 

P, Q, R iy S i|yd jvd;a iqÿiq whs;u my; § we;s ,ehsia;=fjka f;dard ,shkak' 
 

List : { Generate reports, Inventory, Copy of payment receipt, Customer, Customer details, Item 
details, Manager, Sales person, Sales } 

,ehsia;=j : { jd¾;d ckkh lsÍu" bkafjkagßh" f.ùï ,ÿmf;a msgm;" .kqfokqlre .kqfokqlref.a 
úia;r" whs;u úia;r" l<ukdlre" wf,úlre" wf,ú lsÍï } 

 

(P) - Customer .kqfokqlre 
(Q) - Copy of payment receipt f.ùï ,ÿmf;a msgm; 
(R) - Inventory bkafjkagßh 

(S) - Generate Reports  jd¾;d ckkh lsÍu 
 

 

 

 

 

 

1.0  

Receive and 
accept customer 
order 

 

D2 Sales 

 

Customer 
.kqfokqlre 
 

Customer 

2.0  

Handle 
payments 

 

4.0  

 

 

3.0  

Handle 
inventory 

 

D1  

 

Manager 

Order 

Order 

details 

Copy of payment 

receipt 

Sales 

details request 

Managerial 

report 

Inventory 

details 

Payment 

details 
Payment 

receipt 

 

Order details 

Price details Item 

details 

P

  
Q 

S 

R 

Delivery 

Note 
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(ii) How many processes, external entities and data stores are shown in the above diagram? 

by; § we;s o;a; .e,Sï igyfka fldmuK l%shdj,s (processes)" ndysr N+;d¾: (external entities) iy 
oka; .nvd (data stores) ixLHdjla fmkakqï lrhs o? 

 

No. of Processes ( l%shdj,s )   :  …………4………….. 

No. of External entities ( ndysr N+;d¾: ) :  …………2………….. 

No. of Data stores ( o;a; .nvd )  :  …………2………….. 

 

(d) (i) Write down one difference between parallel deployment and pilot deployment. 
iudka;r ia:dmkh (parallel deployment) iy kshdul ia:dmkh (pilot deployment) w;r we;s tla 
fjkialula ,shkak' 
 
In parallel deployment, both the existing and the new systems are running simultaneously, for a period of 
time, for the entire set of users. In a pilot installation, at first, the system is run only for a select group of 
users 
iudka;ria:dmfkha§ oekg mj;sk iy kj hk moaO;s folu" hïld,hlg"iïmQ¾K mßYS,l tl;=ju 
i|yd" tljr lshd;aul flf¾' kshdul ia:dmfkha§" uq,skau"moaO;sh f;dard.;a mßYS,lhka msßila 
i|yd muKla lshd;aul flf¾' 
 

Parallel deployment iudka;r ia:dmkh Pilot deployment kshuq ia:dmkh 

Old and the new systems are run alongside 
each other for a period of time 
merKs iy kj moaO;s hï ld, 
mßÉfþohla i|yd tlsfkl iïnkaO fõ 

Usually only the new system is run 
idudkHfhka kj moaO;sh muKla l%shd;aul fõ 

Usually run covering the full set of users  
idudkHfhka iïmQ¾K mßYS,lhka lÜg,h 
wdjrKh lrñka Odjkh lrkak 

Covers only a limited set of users 
iSñ; mßYS,lhska lÜg,hla muKla wdjrKh lrhs 

Cost is high 
úhou wêlhs 

Cost is low  
úhou wvqhs 

Comparatively quicker to implement 
l%shd;aul lsÍug idfmalaIj fõ.j;a 

Takes longer to implement the entire system to cover 
the entire set of users 
iïmQ¾K mßYS,l lÜg,hu wdjrKh jk mßÈ 
iïmQ¾K moaO;shu l%shd;aul lsÍug jeä ld,hla 
.;fõ 

Duplication of effort to run both systems 
moaO;s folu l%shd;aul lsÍug W;aidyfha 
wkqmsgm;a lsÍu 

Lesser duplication of effort 
W;aidyfha wvq wkqmsgm;a 

Less risky as, if the new system fails, the 
old system still exist 
kj l%uh wid¾:l jqjfyd;a merKs l%uh 
;ju;a mj;sk neúka wjodkï wvqh 

More risky 
jvd wjodkï 
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(ii) Write down one advantage of Commercial-Off-The-Shelf (COTS) software. 

jdKsc fmr ksñ meflac (Commercial-Off-The-Shelf (COTS)) uDÿldx.j, tla jdishla ,shkak' 

 
Advantages 
jdis 

Disadvantages 
wjdis 

Easy 
myiqj 

Higher Long-Term Costs 
jeä È.= ld,Sk msßjeh 

Faster Implementation 
fõ.j;a l%shd;aul lsÍu 

Limited Customization 
iSñ; wNsreÑlrKh 

Low cost  
wvq msrsjehla 

Long-Term Cost 
È.= ld,Sk msßjeh 

Regular Updates 
ks;sm;d hdj;ald,Sk lsÍï 

Compatibility Issues 
wkql+,;d .eg¿ 

Ability to modify as needed 
wejeis mßÈ fjkia lsÍfï yelshdj 

Limited Customization 
iSñ; wNsreÑlrKh 

Less initiation time 
wvq wdrïNl ld,h 

Functionality Overkill 
l%shdldÍ;ajh blaujd hdu 

Low maintenance cost 
wvq kv;a;= msßjeh 

Security Concerns 
wdrlaIl W;aiqlhka 

 

 
3. (a) A flowchart is to be drawn for an algorithm to calculate and output  

the area of a circle.The radius of the circle is given as an input. 
jD;a;hl j¾.M,h .Kkh lsÍug iy m%;sodkh lsÍu i|yd jQ 
we,af.dß;uhla (algorithm) fjkqfjka .e,Sï igykla we£ug 
wjYH fõ' jD;a;fha wrh wdodkh (input) f,i ,ndfoa. 
 

Note: Area of a circle = 3.14 x Radius x Radius 

igyk: jD;a;hl j¾.M,h = 3.14 x wrh x wrh 
 
The algorithm should not calculate the area if the input is a 
negative number. 
wdodkh iDK ixLHdjla ku we,af.dß;uh j¾.M,h .Kkh 
fkdl< hq;= h' 
 
Complete the flowchart by writing the required content for the four 
(4) components left blank. 
ysiaj we;s wx. y;r i|yd kshñ; wka;¾.;hka ,shñka .e,Sï 
igyk iïmQ¾K lrkak. 

 

  

Answer : 
 

 As mentioned in the question here, to find the area of the circle, the radius should be given as input. 
fuys m%Yakfha i|yka mßÈ jD;a;fha j¾.M,h fiùu i|yd wdodkh f,i wrh ,nd Èh hq;= fõ' 
 

Accordingly, the radius should be entered for the first input box. 
tA wkqj m<uq wdodk fldgqj i|yd wrh wdodkh l<hq;= fõ' 
 

Then, as mentioned, if the input is a negative number, then the area should not be calculated. So here 

according to an if condition if it is true then we have to move down to calculate the area. If the condition 

is not true, the program must terminate. Here, the radius must be checked as a condition if it is greater than 

0. 
bkamiq i|yka lr ;sfnk mßÈ wdodkh iDK ixLHdjla fõ kï j¾.M,h .Kkh fkdl, hq;= fõ' 
tu ksid fuys§ if fldkafoaishlg wkqj th i;H fõ kï j¾.M,h .Kkh lsÍu i|yd my,g .uka 
l, hq;= fõ' fldkafoaish i;H fkdfõ kï jevigyk wjika l< hq;= fõ' fuys§ wrh 0 g jvd 
úYd,o hkak fldkafoaishla f,i mßlaId l< hq;= fõ' 
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Start 

End 

Yes 

No 



 

 

 
Then if the condition is true then move down from the yes section and calculate the area and output the 

area. There, in the first setting box, area=3.14*radius*radius is calculated and in the output box, 

output are should be specified and the area should be output.  
bkamiq fldkafoaish i;H fõ kï Tõ hk fldgiska my,g .uka lr j¾.M,h .Kkh lr j¾.M,h 
m%;sodkh l< hq;= fõ' tys§ m<uq ieliqï fldgqj ;=< area=3.14*radius*radius f,i .kkh 
lsÍula isÿ ù m%;sodk fldgqj ;=< output area f,i i|yka lr j¾.M,h m%;sodkh l< hq;= fõ'  

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

(b) What is the output of the following Python code? 
my; mhs;ka fla;fha m%;sodkh l=ula o? 

S = "Advanced level" 
S1 = " " 
for c in S: 
     if c in ("a" , "e" , "i" , "o" , "u"): 
         pass 
     else: 
         S1 = S1 + c 
print (S1) 
 
Answer : 

 

Let's study the given code line by line. 
,nd § we;s fla;fha fma<sfhka fma<sh wOHkh lruq' 

 
S = "Advanced level" 
A string "Advanced level" is substituted for a variable named S. 

"Advanced level" string tlla S kï úp,Hhla i|yd wdfoaY lr ;sfí' 
 

S1 = " " 
An empty string is created and substituted for a variable named S1. 

ysia string tlla ks¾udkh lr th S1 kï úp,Hhla i|yd wdfoaY lrkq ,nhs' 
 
  

Start 

input radius 

 

End 

Output area 

area = 3.14*radius*radius 

Yes 

No 
radius>0? 
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for c in S: 
The loop iterates for the number of terms in the string, taking each element of the string S to c. 

S string ys we;s tla tla wjhjh c fj; ,nd .ksñka string ys we;s wjhj m%udKhg Æmh 
mqK¾lrkh fõ' 
 
if c in ("a" , "e" , "i" , "o" , "u"): 

Then it checks whether the value of c is a, e, i, o, or u. 
bkamiq tu c ys w.h a, e, i, o, fyda u fõo hkak mßlaId lrhs' 
 
pass 
If the above check is satisfied then it moves to the next iteration if there are more iterations and if there 

are no more iterations then the loop moves to the code section after the loop. 
by; mßlaId lsÍu ;Dma; fõ kï ;j;a mqk¾l¾K mj;Skï ó,Õ mqk¾lrkh fj;o fjk;a 
mqk¾lrk wjia:d fkdue;skï Æmfhka miq fla; fldgia fj;o .uka lrhs' 
 
else: 
If the above condition is not satisfied then this section is executed. 
by; fldkafoaish ;Dma; fkdfõkï fuu fldgi l%shd;aul fõ' 
 
S1 = S1 + c 
If the condition is true then the string portion of the variable c will be added to the string S1. There string 

concatenation is done. The + sign is used for that. When concatenating two strings, there is no space or 

nothing between the two parts of the string. 

fldkafoaish i;H fõ kï S1 kue;s string i|yd c kue;s úp,Hfha mj;sk string fldgi tla lrhs' 
tys§ string ixhqla; lsÍu isÿ lrhs' tA i|yd Ndú; lrkafka + ,l=K fõ' string folla ixhqla; 
lsÍfï§ tu string fldgia fol w;r ysia wjldYhla fyda lsisjla fkdmj;S' 
 
print (S1) 
Finally outputs the string S1. 

wjidkfha S1 string tl m%;sodkh lrhs' 
 
Let's get the output of the code through a trace table. 
fla;h trace table tlla u.ska m%;sodkh ,nd .uq' 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

So the output is as follows. 
tneúka m%;sodkh my; mßÈ fõ' 
Advncd lvl 

 

 

 

Rep. No c S1 
  " " 
1 "A" " A" 
2 "d' " Ad" 
3 "v" " Adv" 
4 "a"  
5 "n" " Advn" 
6 "c" " Advnc" 
7 "e"  
8 "d" " Advncd" 
9 " " " Advncd " 

10 "l" " Advncd l" 
11 "e"  
12 "v" " Advncd lv" 
13 "e"  
14 "l" " Advncd lvl" 
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(c) What code line(s) in part (b) is/are to be removed to get ‘aeee’ as the output? 

m%;sodkh f,i ‘aeee’ ,nd.ekSug by; (b) fldgfia bj;a l< hq;= fla; fma<s^h& l=ula o? 
 

Answer : 
 

Here aeee is the few characters that were omitted from the if statement. 

fuys aeee hkqfjka mj;skafka if  m%ldYh u.yer hk ,o wl=re lsysmh fõ' 
 

If the if statement returns false, the previous output is obtained because the string is concatenated from 

the else section. Accordingly, if the string is concatenated with the true part of the if statement, the output 

mentioned here can be obtained. 

if m%ldYh wi;H jqjfyd;a fmr m%;sodkh ,nd .ekSug yelsjkafka else fldgfika string ixhqla; 
lsÍu isÿ jk neúka h' tA wkqj if m%ldYfha i;H fldgiska string ixhqla; lsÍu isÿ l,fyd;a fuys 
i|yka m%;sodkh ,nd .ekSug yels fõ' 
 
Accordingly, this output can be obtained by removing pass and else keywords from this code. 

tA wkqj fuu fla;fha pass iy else hk h;=re mo bj;a lsÍfuka fuu m%;sodkh ,nd .; yel' 

 
(d) Fill in the blank spaces of the following Python code assuming that the purpose of the code is to copy 

the content of a text file (A) to another text file (B). 
mdG f.dkqjl (text file) [A] wka;¾.;h ;j;a mdG f.dkqjlg [B] msgm;a lsÍu fla;fha wruqKq hehs 
Wml,amkh lrñka myk i|yka mhs;ka fla;fha ysia;eka mqrjkak' 

 
A = input("Enter the name of text file A") 
B = input("Enter the name of text file B") 
f1 = ….…..….…… (A, ….……...……) 
f2 = ….…..….…… (B, ………….……) 
for line in ….…..….…… : 
    f2.write (….…..….……) 
f1. ….…..….…… 

f2. ….…..….…… 
 

Answer : 
  

What is required here is to write all the contents of one file in another file. 
fuys§ wjYH jkafka tla f.dkqjl mj;sk ish¿u wka;¾.;h fjk;a f.dkqjl kej; ,sùug fõ' 
 
Python uses the open function to create File objects. 

mhs;ka ys File objects ks¾udKh i|yd open Y%s;h Ndú; lrhs' 
 
Common structure of the open() function. 

open() Y%s;fha fmdÿ jHqyh' 
open("filename.txt", "mode") 
 
There are 4 modes used in Python for handling files. 

mhs;ka ys f.dkq yeisrùu i|yd Ndú;d lrk wdldr 4la we;' 
 

x mode 

f=open("data.txt", "x") 
 
This is used to create a new file. Returns an error if a file already exists with the name of the file being 

created. 
kj f.dkqjla ks¾udKh lsÍu i|yd fuh fhdod .kS' ks¾udKh lrkq ,nk f.dkqfõ kñka oekgu;a 
f.dkqjla mj;Skï fodaIhla ,nd fohs' 
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w mode 
f=open("data.txt", "w") 
 

This is used to insert data into a file. 
f.dkqjlg o;a; we;=,;a lsÍug fuh fhdod .kS' 
 

a mode 
f=open("data.txt", "a") 
 

What happens here is that a file is opened to write data from the end of an existing file. 
fuys§ isÿjkafka mj;sk f.dkqjl wjidkfha isg o;a; ,sùu i|yd f.dkqjla újD; lr §uhs' 
 

r mode 
f=open("data.txt", "r") 
 

Here a file is opened for reading.  
fuys§ f.dkqjla lshùu i|yd újD; lr fokq ,efí'  

  

The contents of file A should be written in file B as given in the question. Accordingly, file A should be 
open for reading and file B should be open for writing. 
m%Yakfha ,nd § we;s wdldrhg A f.dkqfõ wka;¾.;h B f.dkqfõ ,shúh hq;=h' tA wkqj A f.dkqj 
lshùu i|yd újD; úh hq;= w;r B f.dkqj ,sùu i|yd újD; úh hq;= fõ' 

 
Accordingly the first 4 lines of the code are as follows. 
tA wkqj fla;fha m<uq fma<s 4 my; mßÈ fõ' 
 

A = input("Enter the name of text file A") 
B = input("Enter the name of text file B") 
f1 = open(A, 'r') 
f2 = open(B, 'w') 
 
Then get line by line from file A and write it to file B. 
bkamiq A f.dkqfõ fma<sfhka fma<sh ,nd f.k th B f.dkqjg ,súh hq;= fõ' 
 

for line in f1: 
    f2.write (line) 
 
Accordingly, the code can be written as above. 
tA wkqj by; mßÈ fla;h ,súh yel' 
 

Finally, the two files should be closed. 
wjidkfha§ f.dkq fol jeish hq;=h' 
 

f1.close() 
f2.close() 

 

4. (a) Write down the most suitable items from the given list for the following statements. 
my; m%ldY i|yd jvd;a iqÿiq whs;uhka § we;s ,ehsia;=fjka f;dard ,shkak. 
 

List :  {e-marketplace, group purchasing, online auctions, online reverse auctions} 

,ehsia;=j : { e-fj<|fmd<" iuQy ñ,§ .ekSu, ud¾..; fjkafoais, ud¾..; m%;sfjkafoais } 
 

E-Marketplace  
b-fj<|fmd< 
 

An e-marketplace (electronic marketplace) is an online platform where multiple buyers and sellers can 
transact goods or services. It operates similarly to a traditional market but in a digital environment. 
Examples include Amazon, eBay, and Alibaba. Key features of e-marketplaces include: 
b-fj<|fmd, (bf,lafg%dksl fj<|fmd<) hkq nyqúO .ekqïlrejkag iy úl=Kqïlrejkag NdKav fyda 
fiajd .kqfokq l< yels ud¾..; fõÈldjls' th idïm%odhsl fj<|m<lg iudkj l%shd;aul jk kuq;a 
wxls; mßirhl isÿfõ' WodyrK f,i Amazon, eBay iy Alibaba we;=<;a fõ' úoHq;a fj<|m<j, 
m%Odk ,laIK w;rg( 
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Wide Reach: Sellers can reach a global audience, and buyers can access products from around the world. 
mq¿,a m%fõYh( úl=Kqïlrejkag f.da,Sh fm%alaIlhska fj; <Õd úh yels w;r" .ekqïlrejkag f,dj 
mqrd ksIamdok fj; m%fõY úh yelsh' 
 

Variety: A diverse range of products and services is available. 
úúO;ajh( úúO ksIamdok iy fiajdjka ,nd .; yelsh' 
 

Convenience: Transactions can be completed quickly and efficiently from anywhere with internet access. 
myiqj( wka;¾cd, m%fõYh we;s ´kEu ;ekl isg .kqfokq blaukska yd ld¾hlaIuj wjika l< yel' 
 

 
Group Purchasing  
iuQy ñ,§ .ekSu 
 

Group purchasing involves multiple buyers coming together to purchase goods or services as a single 
entity to achieve better pricing or terms. Benefits of group purchasing include: 
iuQy ñ,§ .ekSï hkq jvd fyd| ñ,la fyda kshuhka idlaId;a lr .ekSu i|yd ;ks wdh;khla f,i 
NdKav fyda fiajd ñ,§ .ekSug nyqúO .ekqïlrejka tl;= ùuhs' lKavdhï ñ,§ .ekSfï m%;s,dNj,g 
we;=<;a jkafka( 
 

Cost Savings: Bulk buying typically results in discounts. 
msßjeh b;sßlsÍï( f;d. ñ,g .ekSu idudkHfhka jÜgï we;s lrhs' 

 
 

Efficiency: Streamlines procurement processes by consolidating multiple orders into one. 
ld¾hlaIu;dj( nyqúO weKjqï tllg tAldnoaO lsÍfuka m%iïmdok l%shdj,Ska úêu;a lrhs' 

 
Online Auctions  
ud¾..; fjkafoais 
 

Online auctions are digital platforms where goods or services are sold to the highest bidder within a 
specified timeframe. Common platforms include eBay and Sotheby's.  
ud¾..; fjkafoais hkq ksYaÑ; ld, rduqjla ;=< NdKav fyda fiajd by<u ,xiqlreg úl=Kk wxls; 
fõÈld fõ' fmdÿ fõÈld j,g eBay iy Sotheby’s we;=<;a fõ'  

 
Online Reverse Auctions  
ud¾..; m%;sfjkafoais 
 
In an online reverse auction, the roles of buyer and seller are reversed compared to a traditional auction. 
Here, the buyer posts a requirement for a product or service, and sellers compete to offer the lowest price. 
This is often used for procurement in businesses. Features include: 
ud¾..; m%;sfjkafoaishl§" .ekqïlref.a iy úl=Kqïlref.a N+ñldjka iïm%odhsl fjkafoaishlg 
idfmalaIj wdmiq yef¾' fuys§" .ekqïlre NdKavhla fyda fiajdjla i|yd wjYH;djhla m< lrk w;r" 
úl=Kqïlrejka wvqu ñ, ,nd §ug ;rÕ lrhs' fuh fndfyda úg jHdmdrj, m%iïmdok i|yd Ndú;d 
fõ' fuhg my; úfYaIdx. we;=<;a fõ( 
 

Cost Reduction: Buyers benefit from reduced prices as sellers compete to offer the lowest bid. 
msßjeh wvq lsÍu( úl=Kqïlrejka wvqu ,xiqj bÈßm;a lsÍug ;rÕ lrk neúka wvq ñ, .Kka 
j,ska .ekqïlrejkag m%;s,dN ,efí' 
 

Transparency: The bidding process is open and transparent, often leading to fairer pricing. 
úksúoNdjh( ,xiq ;eîfï l%shdj,sh újD; iy mdroDYH jk w;r" fndfyda úg idOdrK ñ,lg u. 
mdohs' 
 

Speed: Reverse auctions can be completed quickly, making them efficient for procurement. 
fõ.h( m%;sf,dau fjkafoais blaukska wjika l< yels w;r" tAjd m%iïmdokh i|yd ld¾hlaIu lrhs' 
 
These concepts are essential components of modern digital commerce, each serving different purposes 
and benefiting various stakeholders in the market. 
fuu ixl,am kùk wxls; jdKscHfha w;HjYH ixrpl jk w;r" tA iEu tllau úúO wruqKq i|yd 
fiajh lrk w;r fj<|fmdf,a úúO md¾Yjlrejkag m%;s,dN ,nd fohs' 
 

According to the above description, the following words can be applied to the spaces. 
by; úia;r j,g wkqj ysia;eka i|yd my; jpk fhÈh yelsh' 
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(i) In …… Online Reverse Auctions ……… , sellers bid for the prices at which they are willing to sell 

their goods or services. 
………ud¾..; m%;sfjkafoaish…… j,§" úl=Kqïlrefjda ;ukag úlsKSug yels NdKavj, fyda 
fiajdj, ñ, .Kka i|yd ,xiq bÈßm;a lr;s' 
 

(ii) ……… E-Marketplace ……… allows buyers to compare multiple online sellers within the same 
online platform. 
tlu ud¾..; fõÈldjl§ (online platform), ud¾..; úl=Kqïlrejka fndfydafofkl= ixikaokh 
lsÍug ………b-fj<|fmd<……… .ekqïlrejkag bv i,ihs' 

 
(b) Write the most appropriate word or phrase to answer the following questions based on the description 

given below. 
my; § we;s úia;rh u; mokïj" oS we;s m%Yakj,g ms<s;=re ,nd§ug jvd;a fhda.H jpkh fyda jdlH 
LKavh ,shd olajkak. 
 

Recently introduced National Fuel Pass system in Sri Lanka is an example of how ICT can be used 
to overcome national challenges successfully. It is observed that for a given week, the maximum server 
hardware resource utilization happens only for a short period (e.g., few hours) and the rest of the time 
the system operates at a very low resource demand. 
Y%S ,xldj ;+< uE;l§ y÷kajd ÿka cd;sl bkaOk wjir m;% l%uh" cd;sl wNsfhda. id¾:lj ch .ekSu 
i|yd f;dr;=re yd ikaksfõok ;dlaIKh Ndú; l< yels wdldrh ms<sn| tla WodyrKhls' fok ,o 
i;shla i|yd" Wmßu fiajdodhl oDVdx. iïm;a Wmfhdackh (maximum server hardware resource 
utilization) isÿ jkafka flá ld,hlg ^Wod( iq¿ meh .Kkla& muKla jk w;r b;sß ld,fha moaO;sh 
b;d wvq iïm;a b,a¨ ula hgf;a l%shd;auljk nj ksÍlaIKh lr we;'. 

 

When an organization purchases computer hardware based on the maximum demand, it means they are 
investing in infrastructure that will only be fully utilized during peak times. However, as the description 
states, the maximum server hardware resource utilization happens only for a short period each week. For 
the rest of the time, the system operates at a very low resource demand. This results in several 
disadvantages: 
wdh;khla Wmßu b,a¨u u; mß.Kl oDVdx. ñ,§ .kakd úg" thska woyia jkafka Tjqka há;, 
myiqlï i|yd wdfhdackh lrk w;r th Wmßu ld,j,§ muKla iïmQ¾Kfhkau Ndú;d lrk njhs' 
flfia fj;;a" úia;rfha i|yka mßÈ" Wmßu fiajdodhl oDVdx. iïm;a Ndú;h iEu i;shlu flá 
ld,hla i|yd muKla isÿ fõ' b;sß ld,h i|yd" moaO;sh b;d wvq iïm;a b,a¨ula hgf;a l%shd;aul 
fõ' fuh wjdis lsysmhla we;s lrhs( 

 

Inefficiency: Most of the time, the hardware resources are underutilized, leading to inefficiency. The 

organization has paid for capacity that it doesn't need most of the time. 
wld¾hlaIu;dj( fndfyda úg" oDVdx. iïm;a wvqfjka Ndú;d lr we;s w;r" th wld¾hlaIu;djhg 
fya;= fõ' ixúOdkhg fndfyda úg wjYH fkdjk Odß;dj i|yd f.jd we;' 
 

High Cost: The cost of purchasing and maintaining this hardware is high. The organization incurs expenses 

for power, cooling, physical space, and maintenance, even when the hardware is not being fully utilized. 

This approach leads to unnecessary financial burdens without proportional benefits. 
wêl msßjeh( fuu oDVdx. ñ,§ .ekSu iy kv;a;= lsÍu i|yd jk msßjeh by< h' oDVdx. 
iïmQ¾Kfhka m%fhdackhg fkd.kakd úg mjd" n,h" isis,kh" fN!;sl wjldYh iy kv;a;=j i|yd 
ixúOdkhg úhoï oeÍug isÿfõ' fuh iudkqmd;sl m%;s,dN fkdue;sj wkjYH uQ,H nrla we;s lrhs' 
 

Accordingly part (i) can be answered as follows. 

tA wkqj (i) fldgig my; mßÈ ms<s;=rla iemhsh yelsh' 

 
(i) One of the views on resource provision is to purchase computer hardware permanently considering 

the maximum demand. What is the main disadvantage with this approach? 
iïm;a imhd.ekSu ms<sn|j tla u;hla jkafka Wmßu b,ä  u i,ld mß.Kl oDVdx. iaÓrju ñ,§ 
.ekSuhs' fuu m%fõYfha m%Odk wjdish l=ula o? 

 

inefficiency and high cost. 
wld¾hlaIu;dj iy wêl msßjeh' 

 

Using less resources for more time. 
jeä ld,hla iïm;a wvqfjka m%fhdackhg .ekSu' 
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Cloud computing provides a flexible and efficient alternative to purchasing hardware based on 

maximum demand. With cloud computing: 
j<l=¿ mß.Kkh Wmßu b,a¨u u; oDVdx. ñ,§ .ekSu i|yd kuHYS,S iy ld¾hlaIu úl,amhla 
imhhs' j,dl=¿ mß.Kkh iuÕ( 

 

(ii) What is the alternative solution to overcome the disadvantage mentioned in (b)(i) above, while 
satisfying the maximum resource demand instances? 
by; (b)(i) ys i|yka wjdish u.yrjd f.k" Wmßu iïm;a b,a¨ fï wjia:d ;Dma;su;a lsÍug Tng 
.; yels úl,am úi÷u l=ula o? 

 

Using cloud computing. 
j<l=¿ mß.Kkh Ndú;d lsÍu' 

 
(c) The steps in the fetch-execute cycle are as follows: 

wdyrK l%shdlrjqï pl%fha (fetch-execute cycle) mshjr my; mßÈ fõ: 
 

1. The .........P............ is loaded with the memory address of the relevant instruction of the program. 

l%uf,aLfha wod< Wmfofiys u;l fhduqj (memory address), .........P............ g mQrKh fõ' 
 

2. The instruction is loaded into the instruction register. 
tu Wmfoi" Wmfoia frðia;rhg mQrKh fõ' 

 

3. The instruction present in the instruction register is decoded. 
Wmfoia frðia;rfha we;s Wmfoi úfla;kh flf¾. 

 

4. The control unit of the CPU passes the decoded instruction as a sequence of control signals to the 

relevant ..........Q........... of the CPU. 

úfla;kh lrk ,o Wmfoia" md,k ix{d wkql%uhla f,i CPU ys md,k tallh CPU ys wod< 

..........Q........... fj; fhduq lrhs' 
 

5. The program counter is changed to point to the next instruction. 
B<Õ Wmfoi fj; fhduq lsÍu i|yd l%uf,aL .Klh (program counter) fjkia flf¾' 

 

6. Steps from Step 2 are repeated. 
mshjr 2 isg kej; isÿ lrhs' 

 

Select the most suitable items to replace the labels P and Q from the following list. 

P iy Q f,an,j,g jvd;a iqÿiq whs;uhka my; olajd we;s ,ehsia;=fjka f;dard ,shkak' 
 

List: { file, functional unit, instruction, memory, page, program counter }  
,ehsia;=j: { f.dkqj" ld¾hnoaO tallh (functional unit)" Wmfoi" u;lh" msgqj" l%uf,aL .Klh  } 

 
The fetch-execute cycle, also known as the instruction cycle, is the fundamental operational process of a 

computer's central processing unit (CPU). This cycle describes the steps that the CPU takes to fetch an 

instruction from memory, decode it to determine what action is required, execute that action, and then move 

on to the next instruction. The cycle repeats continuously while the computer is powered on and executing 

programs. Here are the main steps involved in the fetch-execute cycle: 

fijqï wdyrK pl%h" Wmfoia pl%h f,io ye¢kafõ" fuh mß.Klfha uOH ieliqï tAllhl ^CPU& 
uQ,sl fufyhqï l%shdj,sh fõ' fuu pl%h CPU u;lfhka Wmfoia ,nd .ekSug .kakd mshjr úia;r 
lrhs" wjYH l%shdj l=ulaoehs ;SrKh lsÍug th úfla;kh lr" tu l%shdj l%shd;aul lr B<Õ Wmfoia 
fj; hhs' mß.Klh l%shd;aul lr jevigyka l%shd;aul lrk w;r;=r pl%h wLKavj kej; isÿ fõ' 
fijqï wdyrK pl%hg iïnkaO m%Odk mshjr lsysmhls( 

 
1. The program counter is loaded with the memory address of the relevant instruction of  program. 

jevigyka .Klh jevigyfka wod< Wmfoiaj, u;l ,smskh iuÕ mQrKh lrkq ,efí' 
 

The program counter (PC) holds the address of the next instruction to be executed. At the start of the 
fetch cycle, the PC points to the memory address where the next instruction is located. This address is 
loaded from memory so the CPU knows which instruction to fetch next. 
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jevigyka .Klh ^PC& l%shd;aul l< hq;= B<Õ Wmfoia j, ,smskh orhs' ,nd fijqï wdyrK 
pl%h wdrïNfha§" jevigyka .Klh B<Õ Wmfoia we;s u;l ,smskh fj; fhduq lrhs' fuu ,smskh 
u;lfhka mQrKh lr we;s ksid CPU B<Õg ,nd .; hq;= Wmfoia okS' 

 
2. The instruction is loaded into the instruction register. 

Wmfoia" Wmfoia frðia;rhg mgjkq ,efí' 
 

The CPU fetches the instruction from the memory location pointed to by the program counter. This 
instruction is then placed into the instruction register (IR), a special register that holds the current 
instruction to be decoded and executed. 
CPU úiska jevigyka .Klh u.ska fmkajd we;s u;l ia:dkfhka Wmfoia ,nd .kS' fuu Wmfoia 
miqj Wmfoia frðia;rfha ^IR& ;ekam;a lrkq ,efí" th úfla;kh lr l%shd;aul lsÍug j;auka 
Wmfoia wvx.= úfYaI frðia;rhla fõ' 

 
3. The instruction present in the instruction register is decoded. 

Wmfoia f,aLkfha we;s Wmfoia úfla;kh lrkq ,efí' 
 

The CPU's control unit decodes the instruction in the instruction register. Decoding involves interpreting 
the binary code of the instruction to determine which operation needs to be performed and what operands 
are involved. 
CPU ys md,k tAllh Wmfoia f,aLkfha we;s Wmfoia úfla;kh lrhs' úfla;kh lsÍu hkq l=uk 
fufyhqula isÿ l< hq;=o hkak iy l=uk Tfmrkaâ iïnkaO jkafkao hkak ;SrKh lsÍu i|yd 
Wmfoiaj, oaúuh fla;h mßj¾;kh lsÍuhs' 

 
4. The control unit of the CPU passes the decoded instruction as a sequence of control signals to the 

relevant functional unit of the CPU. 
CPU ys md,k tAllh CPU ys wod< l%shdldÍ tAllh fj; md,k ix{d wkqms<sfj,la f,i úfla;kh 
lrk ,o Wmfoia ,nd fohs' 

 

Based on the decoded instruction, the control unit generates a set of control signals that are sent to the 
appropriate functional units within the CPU (such as the arithmetic logic unit (ALU), registers, and other 
components). These signals direct the functional units to perform the required operations (e.g., 
arithmetic operations, data movement). 
úfla;kh lrk ,o Wmfoia u; mokïj" md,k tAllh CPU ;=< we;s iqÿiq ld¾hnoaO tAll fj; 
hjkq ,nk md,k ix{d iuQyhla ckkh lrhs ^wxl .Ks;uh yd ;d¾lsl tAllh (ALU)" frðia;r 
iy wfkl=;a ixrpl jeks&' fuu ix{d wjYH fufyhqï isÿ lsÍu i|yd ld¾hnoaO tAll fj; fhduq 
lrhs ^Wod( wxl .Ks; fufyhqï" o;a; p,kh&' 

 
5. The program counter is changed to point to the next instruction. 

jevigyka .Klh B<Õ Wmfoia fj; fhduq lsÍug fjkia lrkq ,efí' 
 

The program counter is updated to point to the next instruction in the sequence. This usually involves 
incrementing the PC by the size of the instruction just fetched (e.g., incrementing by 1 for a single-byte 
instruction). In cases of branching or jumping, the PC might be updated to a non-sequential address. 
wkqms<sfjf,ys B<Õ Wmfoia fj; fhduq lsÍu i|yd jevigyka .Klh hdj;ald,Sk lrhs' 
idudkHfhka fuhg we;=<;a jkafka oeka ,nd .;a Wmfoiaj, m%udKfhka jevigyka .Klh jeä 
lsÍuhs ^Wod( ;ks nhsÜ Wmfoia i|yd 1 lska jeä lsÍu&' fuys§ jevigyka .Klh wkql%ñl fkdjk 
,smskhlg hdj;ald,Sk l< yel' 

 

6. Steps from Step 2 are repeated. 
mshjr 2 isg mshjr kej; kej;;a isÿ flf¾' 

 

The cycle repeats: the next instruction is fetched, loaded into the instruction register, decoded, and 
executed. This process continues until the program ends or an interrupt occurs. 
pl%h mqkrdj¾;kh fõ( B<Õ Wmfoia ,ndf.k" Wmfoia frðia;rhg mQrKh lr" úfla;kh lr 
l%shd;aul fõ' jevigyk wjika jk ;=re fyda ndOdjla isÿjk f;la fuu l%shdj,sh È.gu mj;S' 

 
Accordingly, the following answers can be obtained for P and Q. 

tA wkqj P iy Q i|yd my; ms<s;=re ,nd.; yelsh' 
 

P -  program counter jevigyka .Klh 

Q -  functional unit ld¾hnoaO tAllh 
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A B F = A. B̅̅ ̅̅ ̅ 
0 0 1 

0 1 1 

1 0 1 

1 1 0 

 

A B X Y Q 

0 0 1 1 0 

0 1 1 0 1 

1 0 0 1 1 

1 1 0 0 1 

 

 
(d) (i) Complete the truth table for the given logic circuit. 

my; § we;s ;d¾lsl mßm:h i|yd i;H;d j.=j iïmQ¾K lrkak. 
 
 
 
 
 
 
 
 
 

NOT gate can be created using universal gates as below. 
id¾j;% oajdr Ndú;fhka NOT oajdrh my; wdldrhg idod.; yelsh' 
 

Using NAND Gate 
NAND oajdrh Ndú;d lsÍu 
 

A NAND gate can be used to create a NOT gate by connecting both inputs of the NAND gate to the same 
signal. The NAND gate's output will be the inverse of the input signal. 
NAND oajdrfhys wdodk folu tlu ix{djlg iïnkaO lsÍfuka NOT oajdrhla ks¾udKh lsÍug 
yelsh' NAND oajdrfhys m%;sodkh wdodk ix{dfõ m%;sf,dauh jkq we;' 

 
 
 
 
 
F = A. A̅̅ ̅̅ ̅ 
    = A̅  Identity law i¾jiduH kHdh 

 
Using NOR Gate 
NOR oajdrh Ndú;d lsÍu 
 

Similarly, a NOR gate can be used to create a NOT gate by connecting both inputs of the NOR gate to 
the same signal. The NOR gate's output will be the inverse of the input signal. 
tf,iu" NOR oajdrfhys wdodk folu tlu ix{djlg iïnkaO lsÍfuka NOT oajdrhla ks¾udKh 
lsÍug yelsh' NOR oajdrfhys m%;sodkh wdodk ix{dfõ m%;sf,dauh jkq we;' 
 
 
 
 

 
F = A + A̅̅ ̅̅ ̅̅ ̅̅  
    = A̅  Identity law i¾jiduH kHdh 
 
Truth table of NAND gate. 
NAND oajdrfha i;H;d j.=j 
 

 
 
 
 
 
 

 
Accordingly, this truth table can be filled in the following manner. 
tA wkqj fuu i;H;d j.=j my; wdldrhg msrúh yelsh' 
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A B X Y Q 

0 0    

0 1    

1 0    

1 1    
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A B Q 

0 0 0 

0 1 1 

1 0 1 

1 1 1 

 

OSI Reference Model TCP/IP Model 

P 

S 
Presentation Layer 
bÈßm;a lsÍï ia;rh 

Session Layer 
ieis ia;rh 

Transport Layer 
m%jdyk ia;rh 

T 

Q U 

R 
Network Access Layer 

cd, m%fõY ia;rh Physical Layer  
fN!;sl ia:rh 

 

P - Application Layer fhÿï ia;rh 

Q - Network Layer cd, ia;rh 

R - Data Link Layer o;a; iïnkaOl ia;rh 

S - Application Layer fhÿï ia;rh 

T - Transport Layer m%jdyk ia;rh 

U - Internet Layer wka;¾cd, ia;rh  

 

 
(ii) What is the basic logic gate that has the above truth table (with inputs A, B and the output Q)? 

fuu i;H;d j.=j (A, B wdodk iy Q m%;sodkh jk) iys; uQ,sl ;¾lk oajdrh l=ula o? 

 

Considering X, Y inputs and Q output of this table the new truth table looks like below. 

fuu j.=fõ X, Y wdodk iy Q m%;sodkh ie,l+ úg kj i;H;d j.=j my; wdldrhg fõ' 
 
 
 
 
 
 
 
 
Accordingly, this is the truth table of the OR gate. 

tA wkqj fuh OR oajdrfha i;H;d j.=j fõ' 
 

(e) The diagram below shows the OSI reference model and its mapping to the TCP/IP model. Write the 
correct names of the layers indicated by the labels P, Q, R, S, T and U. 
OSI fhduq wdlD;sh (reference model) iy TCP/IP wdlD;sh w;r wkqrEmS;dj my; rEmfha oelafõ' 
P, Q, R, S, T iy U f,an,j,ska ksrEms; ia;rj, ksjerÈ kduhka ,shd olajkak' 
 
 

 

 

 

 

 

 

 

 

 

 

 

 
OSI Model (Open Systems Interconnection Model)  
 

The OSI model is a conceptual framework used to understand and implement standard protocols in 
network communications. It divides the communication process into seven layers, each with specific 
functions.  
OSI wdlD;sh hkq cd, ikaksfõokfha iïu; kshudj,sh f;areï .ekSug iy l%shd;aul lsÍug Ndú;d 
lrk ixl,amSh rduqjls' th ikaksfõok l%shdj,sh ia:r y;lg fnod we;" fïjdg tla tla úfYaIs; 
ld¾hhka we;'  
 
Physical Layer (Layer 1) 
fN!;sl ia;rh ^1 jk ia;rh&  
Transmits raw bit stream over a physical medium.  
fN!;sl udOHhla yryd raw bit stream iïfm%aIKh lrhs'  
 
Data Link Layer (Layer 2)  
o;a; iïnkaOl ia;rh ^2 jk ia;rh&  
Provides node-to-node data transfer and handles error correction from the physical layer. 
node-to-node o;a; yqjudrej imhk w;r fN!;sl ia:rfhka fodaI ksjerÈ lsÍu yiqrejhs'  
 
Network Layer (Layer 3)  
cd, ia;rh ^3 jk ia;rh&  
Determines the best physical path for data to reach its destination.  
o;a; tys .ukdka;hg <Õd ùug fyd|u fN!;sl ud¾.h ;SrKh lrhs'  
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Transport Layer (Layer 4)  
m%jdyk ia;rh ^4 jk ia;rh&  
Ensures complete data transfer with error recovery and flow control.  
fodaI m%;sidOkh iy m%jdy md,kh iuÕ iïmQ¾K o;a; yqjudrej iy;sl lrhs'  
 
Session Layer (Layer 5)  
ieis ia;rh ^5 jk ia;rh&  
Manages sessions or connections between applications.  
fhÿï w;r ieis fyda iïnkaO;d l<ukdlrKh lrhs' 
 
Presentation Layer (Layer 6) 
iu¾mK ia;rh ^6 jk ia;rh&  
Translates data between the application layer and the network format, including encryption and 
compression.  
ixfla;kh iy iïmSvkh we;=¿j fhÿï ia:rh iy cd, wdlD;sh w;r o;a; mßj¾;kh lrhs'  
 
Application Layer (Layer 7)  
fhÿï ia;rh ^7 jk ia;rh&  
Provides network services to end-users.  
wjidk mßYS,lhskag cd, fiajd imhhs'  
 
TCP/IP Model (Transmission Control Protocol/Internet Protocol Model)  
 
The TCP/IP model is a simplified, more practical version of the OSI model. It consists of four layers that 
correspond closely to certain layers of the OSI model.  
TCP/IP wdlD;sh hkq OSI wdlD;sfha ir, l<" jvd;a m%dfhda.sl wkqjdohls' th OSI wdlD;sfha we;eï 
ia:rj,g iómj wkqrEm jk ia:r y;rlska iukaú; fõ'  
 
Network Access Layer (Link Layer) 
cd, m%fõY ia;rh ^ine¢ ia;rh& 
Corresponds to the OSI's physical and data link layers. Handles the physical transmission of data.  
OSI ys fN!;sl iy o;a; iïnkaOl ia:rj,g wkqrEm fõ' o;a; fN!;sl iïfm%aIKh yiqrejhs'  
 
Internet Layer  
wka;¾cd, ia;rh  
Corresponds to the OSI's network layer. Handles logical addressing and routing.  
OSI ys cd, ia:rhg wkqrEm fõ' ;d¾lsl ,smsk iy ud¾..; lsÍu yiqrejhs'  
 
Transport Layer  
m%jdyk ia;rh  
Corresponds to the OSI's transport layer. Ensures reliable data transfer between host systems.  
OSI ys m%jdyk ia;rhg wkqrEm fõ' Odrl moaO;s w;r úYajikSh o;a; yqjudrej iy;sl lrhs'  
 
Application Layer  
fhÿï ia;rh  
Corresponds to the OSI's session, presentation, and application layers. Provides application services to the 
user.  
OSI ys ieis" bÈßm;a lsÍu iy fhÿï ia:r j,g wkqrEm fõ' mßYS,lhdg fhÿï fiajd imhhs'  
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5. (a) Consider the logic circuit shown in the following figure in which P, Q and R are the inputs and Z is  
the output.  
wdodk P, Q yd R iy m%;sodkh Z jk my; rEmfha § we;s ;¾lk mßm:h i,lkak' 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(i) Draw the complete truth table for the above circuit. 
by; mßm:h i|yd iïmQ¾K i;H;d j.=j w¢kak' 

 

Z = P̅Q̅R + P̅QR + P̅QR̅ + PQR 

 

P Q R 𝑃̅ 𝑄̅ 𝑅̅ 𝑃̅𝑄̅𝑅 𝑃̅𝑄𝑅 𝑃̅𝑄𝑅̅ 𝑃𝑄𝑅 Z 

0 0 0 1 1 1 0 0 0 0 0 

0 0 1 1 1 0 1 0 0 0 1 

0 1 0 1 0 1 0 0 1 0 1 

0 1 1 1 0 0 0 1 0 0 1 

1 0 0 0 1 1 0 0 0 0 0 

1 0 1 0 1 0 0 0 0 0 0 

1 1 0 0 0 1 0 0 0 0 0 

1 1 1 0 0 0 0 0 0 1 1 
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P Q R 
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(ii) Complete the Karnaugh map relevant to the above circuit according to the following format. 

by; mßm:hg wod< ldfkda is;shu my; wdlD;sh mßÈ iïmQ¾K lrkak' 
 

 

 

 

 

 

 

 

 

 

 

(iii) Using the Karnaugh map, derive the most simplified sum-of-products expression for the output Z. 
Show the loops clearly on the Karnaugh map. 
Z m%;sodkh i|yd .=Ks;j, tl;=fjys (sum-of-products) jvd;a ir,;u m%ldYh ldfkda is;shu 
Ndú;fhka jHq;amkak lrkak' Æm (loops) meyeÈ,s f,i ldfkda is;shfï fmkajkak' 

 

In order to get the SOP, let’s group the minterms (1) in the K map 

SOP ,nd .ekSu i|yd" wms ldfkda is;shfï minterms 1 lKavdhï lruq 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

ZSOP = P̅Q + P̅R + QR 

 

 

(d) (i) Using Boolean algebra, show that the Boolean expression A̅BC +  AB̅C +  ABC̅  +  ABC is  

equivalent to BC + AC + AB. 

nQ,Sh ùc .Ks;h Ndú;fhka 𝐴̅𝐵𝐶 +  𝐴𝐵̅𝐶 +  𝐴𝐵𝐶̅  +  𝐴𝐵𝐶 nQ,Sh m%ldYh BC + AC + AB g iudk 
jk nj fmkajkak' 

 

BC(A̅ + A) + AB̅C + ABC̅  Distributive Law ú>gk kHdh 

BC. 1 + AB̅C + ABC̅   Complement Law  oaú;aj m%;sf,dau kHdh 

BC + AB̅C + ABC̅  Identity Law  i¾jiduH kHdh 

C(B + AB̅) + ABC̅  Distributive Law ú>gk kHdh 

C(A + B) + ABC̅  Redundancy Law iu;srsla; kHdh 
CA + CB + ABC̅   Distributive Law ú>gk kHdh 

BC + A(C + BC̅)  Distributive Law ú>gk kHdh 

BC + A(C + B)   Redundancy Law iu;srsla; kHdh 
BC + AC + AB   Distributive Law ú>gk kHdh 
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(ii) Draw a logic circuit for the above simplified expression in (b)(i) by only using OR and AND gates. 

by; b (i) ys oelafjk ir,;u m%ldYh i|yd OR iy AND oajdr muKla Ndú;fhka ;d¾lsl 
mßm:hla we| olajkak. 

 

 

 

(iii) Draw a logic circuit for the above simplified expression in (b)(i) by only using NAND gates. 
by; b (i) ys oelafjk ir,;u m%ldYh i|yd NAND oajdr muKla Ndú;fhka ;d¾lsl mßm:hla 
we| olajkak. 

 

   
 

   
   

OR  

 

BC + AC + AB   

BC + AC + AB̿̿ ̿̿ ̿̿ ̿̿ ̿̿ ̿̿ ̿̿ ̿̿ ̿̿   Double complement Law  ú>gk kHdh 

BC̅̅̅̅ . AC̅̅̅̅ . AB̅̅ ̅̅̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅  De Morgan’s Law ä fuda.ka kHdh 
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6. (a) Write down the most suitable terms to replace the blanks labelled to in the following paragraph  

related to data encryption. 
o;a; .=ma; fla;kh iïnkaOj my; § we;s fþofhaeisgeolajd f,an, lr we;s ysia;ekaj,g wdfoaY 
l< yels jvd;a iqÿiq mo ,shd olajkak' 

 

There are two types of encryption techniques used namely, symmetric key encryption and asymmetric key 

encryption. In ...........P........... key encryption, the same key is used for encrypting and decrypting the 

information. In this scheme, to exchange information, users must share a ...........Q........... key 

among themselves. In ...........R............ key encryption, different keys are used for encrypting and 

decrypting the information. In this technique, users usually have a pair of dissimilar keys known as a 

...........S........... key and ...........T........... key. When one key is used for encryption, the other key 

can decrypt the ...........U........... back to the original plain text. 
 
iuñ;sl h;=re fla;kh (symmetric key encryption) iy wiuñ;sl h;=re fla;kh (asymmetric key 
encryption) jYfhka kï lrk ,o .=ma; fla;k Ys,amSh l%u (encryption techniques) folla mj;S'  

...........P........... h;=re fla;fha §" fkdr;=re .=ma; fla;kh iy úfla;kh (decryption) i|yd tlu 

h;=r fhdod.efka' fuu l%ufha§ mßYS,lhska úiska f;dr;=re yqjudre lsÍug ...........Q........... h;=rla 

yjqf,a mßyrKh l< hq;=h' ...........R........... h;=re fla;kfha§ f;dr;=re .=ma; fla;kh iy 
úfla;kh i|yd fjkia h;=re Ndú; flf¾' fuu l%ufõofha§ mßYS,lhskag idudkHfhka 

...........S........... h;=r iy ...........T........... h;=r f,i kï lrk ,o wiudk h;=re hq.,la we;' tla 

h;=rla .=ma; fla;kh i|yd fhdod.kakd úg wfkla h;=frka ...........U........... kej; wdrïNl ir, 
fm<g (plain text) úfla;kh l< yels h' 

 

P. Symmetric iuñ;sl 
Q. Public fmdÿ$tlu 
R. asymmetric wiuñ;sl 
S. Public fmdÿ           |  Private fm!oa.,sl 
T. Private fm!oa.,sl |  Public fmdÿ 
U. Cipher text fla;sl fm< 
 

Encryption is a process used to convert plain text or data into an unreadable format, known as ciphertext, 

to protect it from unauthorized access. This transformation is achieved using algorithms and encryption 

keys. The primary purpose of encryption is to ensure the confidentiality and integrity of data.  
ixfla;kh hkq ir, fm< fyda o;a; lshúh fkdyels wdlD;shla njg mßj¾;kh lsÍug Ndú;d lrk 
l%shdj,shls" th fla;sl fm< f,i ye¢kafõ" th wkjirfhka m%fõY ùfuka wdrlaId lrhs' fuu 
mßj¾;kh we,af.dß;u iy ixfla;dxlk h;=re Ndú;fhka isÿ flf¾' ixfla;kh lsÍfï uQ,sl wruqK 
jkafka o;a;j, ryiHNdjh iy tAld.%;djh iy;sl lsÍuhs' 
 

Here’s a detailed explanation of encryption: 
ixfla;kh ms<sn| iúia;rd;aul meyeÈ,s lsÍu fufiah' 
 
Key Concepts m%Odk ixl,am 
 

• Plaintext ir, fm<  
 

The original, readable data or message that is to be encrypted. 
ixfla;kh l< hq;= uq,a" lshúh yels o;a; fyda mKsúvh' 

 
• Ciphertext fla;sl fm< 
 

The encrypted, unreadable format of the plaintext, which can only be decrypted back to plaintext 

using the correct key. 
ksjerÈ h;=r Ndú;fhka muKla kej; ir, fm<g úfla;kh l< yels ir, fmf<ys 
ixfla;kh l<" lshúh fkdyels wdlD;sh' 
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• Encryption Key ixfla;dxlk h;=r  

 

A string of bits used by an encryption algorithm to convert plaintext into ciphertext.  
ir, fm< ixfla;sl fm< njg mßj¾;kh lsÍug fla;dxlk we,af.dß;uhla u.ska Ndú;d lrk 
ìgq fm<ls'  

 
• Decryption úfla;kh 
  

The reverse process of encryption, where ciphertext is converted back into plaintext using an 

appropriate key. 
.=ma;fla;kfha m%;sf,dau l%shdj,shhs' fuys§ fla;dxl fm< iqÿiq h;=rla Ndú;fhka ir, fm< 
njg mßj¾;kh lrhs' 

 
Types of Encryptions 
ixfla;dxlk j¾. 
 
I. Symmetric Key  

iuñ;sl h;=r  
 

Encryption ixfla;kh  
 

Uses the same key for both encryption and decryption. 
ixfla;kh iy úfla;kh hk folgu tlu h;=r Ndú;d lrhs' 
 
Pros: Faster and efficient for processing large amounts of data. 
jdis( úYd, o;a; m%udKhla ieliSu i|yd fõ.j;a yd ld¾hlaIu fõ' 
 
Cons: Key distribution can be challenging, as the same key must be securely shared among users. 
wjdis( h;=re fnod yeÍu wNsfhda.d;aul úh yel" tlu h;=r mßYS,lhka w;r wdrlaIs;j 
fnod.; hq;=h' 

 

Examples: AES (Advanced Encryption Standard), DES (Data Encryption Standard). 
 

II. Asymmetric Key  

wiuñ;sl h;=r  
 

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

Pros: Enhanced security as the private key is never shared; only the public key is distributed. 
jdis( mqoa.,sl h;=r lsis úfgl fnod fkd.kakd neúka wdrlaIdj by< hs' fnod yßkq ,nkafka 
fmdÿ h;=rla muKs' 
 

Cons: Slower than symmetric encryption and requires more computational resources. 
wjdis( iuñ;sl ixfla;khg jvd ukao.dó jk w;r jeä mß.Kl iïm;a wjYH fõ' 
 

Examples: RSA (Rivest-Shamir-Adleman), ECC (Elliptic Curve Cryptography). 
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Subnet Number Department Name Number of Computers 

S001 Accounts 30 

S002 Sales 28 

S003 Service 18 

S004 Administration 24 

 

 
(b) Suppose that the ABC Company has received the 192.248.154.0/25 IP address block to be distributed 

among its four departments. 
;u fomd¾;fïka;= y;r w;r fnodyeÍu i|yd ABC wdh;kh fj; 192.248.154.0/25 IP ,smsk 
ldKavh ,eî we;s nj i,lkak. 
 

It is required to subnet the above IP address block to satisfy the following requirements. Assume that 
each department is located in a separate building. 
by; IP ,smsk ldKavh my; wjYH;d iïmQ¾K lrk f,i Wmcd,kh lsÍu wjYH fõ' tla tla 
fomd¾;fïka;=j fjka fjka f.dvke.s,sj, ia:dmkh lr we;s nj Wml,amkh lrkak' 
 
 

 

 

 

 

 

 

(i) Write the first address and the last address in the given address block. 
§ we;s ,smsk ldKavfha m<uq fhduqj (address) iy wjidk fhduqj ,shkak' 

 

Consider the given IP address.  
§ we;s ,smskh i,luq' 
 

192.248.154.0/25 

 

Network bit cd, ìgq - 25 
Host bit i;aldrl ìgq - 7 (32 – 25 = 7 ) 
 

Now let's find the first address and the last address. 
oeka m<uq fhduqj iy wjidk fhduqj fidhuq' 
 

 
 

 
 

When all host bits are set to 0, the first address is obtained and when all host bits are set to 1, the last  

address is obtained. 

i;aldrl ìgq ish,a, 0 l< úg m<uq fhduqj o i;aldrl ìgq ish,a, 1 l< úg wjidk fhduqj o ,efí' 
 

First address m<uq fhduqj    - 192.248.154.00000000    - 192.248.154.0 

Final address wjidk fhduqj  - 192.248.154.01111111    - 192.248.154.127 

 

(ii) Write the subnet mask of the given address block in dotted decimal notation. 
§ we;s ,smsk ldKavfha Wmcd, wdjrKh (subnet mask) ;s;a oYul wxlkhlska (dotted decimal 
notation) ,shd olajkak' 

 

The easiest way to find subnet mask is to, 
Wmcd, wdjrKh fiùug we;s myiqu l%uh jkafka" 
 

All the bits in the network part of the address are set to 1 and all the bits in the host part are set to 0. 
,smskfha cd, fldgfia we;s ìgq ish,a,u 1 njg m;a lsÍu;a, i;aldrl fldgfia we;s ìgq ish,a,u 0 
njg m;a lsÍu;a h' 
 

Accordingly, tA wkqj" 
 

192.  248.  154.  0/25 

11111111. 11111111. 11111111. 10000000 

255.  255.  255.  128 

 

Subnet mask Wmcd, wdjrKh - 255.255.255.128 
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(iii) How many host bits are needed to create the required number of subnets? 

wjYH Wmcd, .Kk ks¾udKh lsÍug wjeis i;aldrl ìgq (host bits) .Kk fldmuK o? 
 

The number of host bits required to create the number of subnets is calculated by the power of two equals 
the number of subnets required. 
Wmcd, .Kk ks¾udKh lsÍug wjYH i;aldrl ìgq .Kk .Kkh lr.kq ,nkafka wjYH Wmcd, 
.Kkg iudk jk foflys n,h u.sks' 
 
Accordingly, since it is necessary to create 4 subnets, the number of host bits required to create this subnet 
is 2 because 4 is the second power of 2. 
tA wkqj fuys§ Wmcd, 4 la ks¾udK lr.ekSu wjYH neúka" 4  hkq 2 ys fofjks n,h ksid fuu 
Wmcd,h ks¾udKh lr.ekSu wjYH i;aldrl ìgq .Kk jkafka 2 ls' 

 

 

 
(iv) Once subnetting is done, fill the following table. 

Wmcd,kfhka wk;=rej my; olajd we;s j.=j iïmQ¾K lrkak' 
 

Subnet 

Number  
Network 

Address  
Subnet mask  First usable IP 

address 

Last usable IP 

address  
Broadcast 

Address  

S001 192.248.154.0 255.255.255.224 192.248.154.1 192.248.154.30 192.248.154.31 

S002 192.248.154.32 255.255.255.224 192.248.154.33 192.248.154.62 192.248.154.63 

S003 192.248.154.64 255.255.255.224 192.248.154.65 192.248.154.94 192.248.154.95 

S004 192.248.154.96 255.255.255.224 192.248.154.97 192.248.154.126 192.248.154.127 

 

Let's solve the above problem as follows. 

by; .eg¨j my; mßÈ úiouq' 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

192.248.154.0/25 

192.248.154.000 00000 

Network Address - 192.248.154.0 

192.248.154.000 11111 

Broadcast Address - 192.248.154.31  

 (192.248.154.1 – 192.248.154.30) 

192.248.154.0/25 

192.248.154.001 00000 

Network Address - 192.248.154.32 

192.248.154.001 11111 

Broadcast Address - 192.248.154.63  

 (192.248.154.33 – 192.248.154.62) 

192.248.154.0/25 

192.248.154.010 00000 

Network Address - 192.248.154.64  

192.248.154.010 11111 

Broadcast Address - 192.248.154.95   

Usable Range – (192.248.154.65 – 192.248.154.94) 

192.248.154.0/25 

192.248.154.011 00000 

Network Address - 192.248.154.96  

192.248.154.011 11111 

Broadcast Address - 192.248.154.127   

Usable Range – (192.248.154.97 – 192.248.154.126) 

S4 S1 

S2 S3 
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Now let's look at the relevant subnet mask. 
oeka wms wod< Wmcd, wdjrKh fidhd n,uq' 
 
Since 2 host bits were used to create 4 subnets, the network part now has 27 bits and the host part has 5 
bits. 
Wmcd, 4la ks¾udKh lr .ekSu ioyd i;aldrl ìgq 2la Ndú; l< ksid fï jk úg cd, fldgi 
i;=j ìgq 27 lao i;aldrl fldgi i;=j ìgq 5 lao mj;S' 
 
The subnet mask is created by setting all bits in the network segment to 1 and all bits in the host segment 
to 0, so the resulting subnet mask is, 
Wmcd, wdjrKh idod.kq ,nkafka cd, fldgfia we;s ish¨u ìgq 1 lsÍfuka iy i;aldrl fldgfia 
we;s ish¨u ìgq 0 lsÍfuka ksid fuyS § ,efnk Wmcd, wdjrKh jkafka 
 
192.  248.  154.  0/27 
11111111. 11111111. 11111111. 111 00000 
255.  255.  255.  224 

 

 

(d) (i) Write one difference between User Datagram Protocol (UDP) and Transmission Control Protocol  
(TCP) transport layer protocols. 
mßYS,l o;a; mKsúv kshudj,sh (UDP) iy iïfma%IK md,k kshudj,sh (TCP) hk m%jdyk ia:rfha 
kshudj,s w;r we;s tla fjkialula ,shkak' 

 

Feature UDP TCP 

Connection 
iïnkaO;djh 

Connectionless 
iïnkaOhla ke;s  

Connection-oriented 
iïnkaO;d-keUqre 

Speed 
fõ.h  

Faster (Low latency) 
fõ.j;a ^wvq m%udoh&  

Slower 
fõ.h wvq 

Reliability 
úYajikSh;ajh
  

Less reliable, no error checking 
wvq úYajdikSh" fodaI mÍlaIdjla 
ke; 

Reliable, error checking and correction 
úYajikSh" fodaI mÍlaId lsÍu iy ksjerÈ 
lsÍu 

Ordering 
wkqms<sfj, 

No guarantee of order 
wkqms<sfj, ms<sn| iy;slhla 
fkdue; 

Guarantees order of packets 
melÜ wkqms<sfj, iy;sl lrhs 

Use Cases 
Ndú; 

Streaming, Online gaming, DNS  

m%jdyh" ud¾..; l%Svd" ^DNS&  
Web browsing, E-mail, File transfers  
fjí n%jqiska" úoHq;a ;eme,a" f.dkq udre lsÍï 

 

UDP (User Datagram Protocol) 

UDP ^mßYS,l o;a; kshudj,sh& 
 

UDP (User Datagram Protocol) is a communication protocol used across the Internet for especially time-

sensitive transmissions such as video playback or DNS lookups. 

UDP (User Datagram Protocol) hkq ùäfhda kej; Odjkh fyda jiï kdu fiajdodhl fiùï jeks ld, 
ixfõ§ iïfm%aIK i|yd wka;¾cd,h yryd Ndú;d lrk ikaksfõok kshudj,shls' 
 
TCP (Transmission Control Protocol) 

TCP ^iïfm%aIK md,k kshudj,sh& 
 
TCP (Transmission Control Protocol) is another communication protocol, used for reliable and ordered 

delivery of a stream of data. 

TCP ^iïfm%aIK md,k kshudj,sh& hkq ;j;a ikaksfõok kshudj,shla jk w;r" o;a; m%jdyhla 
úYajdiodhl iy wkqms<sfj<la iys; fnodyeÍu i|yd Ndú;d fõ' 
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(ii) Write two main functions of a router. 

ux yiqrejl (router) m%Odk ld¾hhka folla ,shd olajkak' 
 

A router is a networking device that forwards data packets between computer networks.  
ux yiqrej hkq mß.Kl cd, w;r o;a; melÜ fhduq lrk cd,lrK Wmdx.hls'  
 

Routers perform the traffic directing functions on the Internet.  
ux yiqrej wka;¾cd,fha ;onoh fufyhùfï ld¾hhka bgq lrhs'  
 

Data sent through the internet, such as a web page or email, is in the form of data packets.  
fjí msgqjla fyda úoHq;a ;emE,la jeks wka;¾cd,h yryd hjk o;a;" o;a; melÜ wdldrfhka fõ'  
 

A router is connected to at least two networks, commonly two LANs (Local Area Networks) or WANs 

(Wide Area Networks) or a LAN and its ISP's (Internet Service Provider) network.  

uxyiqrej wju jYfhka cd, follg iïnkaO fõ" idudkHfhka LAN ^mqrjr m%foaY& fyda WAN 
^mq¿,a m%foaY cd,&  follg fyda LAN iy tys ISP ^wka;¾cd, fiajd imhkakd& cd,h iu. iïnkaO 
fõ'  
 

Routers are located at gateways, the places where two or more networks connect. 
uxyiqrej msysgd we;af;a" cd, folla fyda jeä .Kkla iïnkaO jk oajdr mj;sk ia:dkj, h' 
 
Main Functions of a Router 
uxyiqrejl m%Odk ld¾hhka 
 

• Packet Forwarding o;a; melÜgq m%jdykh 

• End-to-End data routing wdrïNfha isg wjidkh olajd o;a; ud¾..; lsÍu 
• Network Address Translation cd, ,smsk mßj¾;kh (NAT) 

• DHCP Server .;sl Odjl md,k kshudj,sh (Dynamic Host Configuration Protocol) 

• Firewall and Security .sksmjqr iy wdrlaIdj 

• Quality of Service .=Kd;aul fiajh (QoS) 

• Wireless Connectivity /yeka rys; iïnkaO;dj 

• VPN (Virtual Private Network) Support w;:H fm!oa.,sl cd, fiajdj 

• Periodically, sharing routing tables with other router(s)  
jrska jr wfkl=;a ux yiqre/rjqg¾ iu. ud¾..; lsrsï j.= hdj;a ld,sk lsrsu 
 

 
(d) (i) What is the functionality of a Domain Name System (DNS) server? 

jiï kdu moaO;s (DNS) fiajdodhlhl l%shdldß;ajh l=ula o? 

 
A DNS (Domain Name System) server is a server that translates human-readable domain names (like 
www.example.com) into machine-readable IP addresses (like 192.0.2.1).  
DNS ^jiï kdu moaO;sh& fiajdodhlhla hkq ñksiqkag lshúh yels jiï kdu ^www.example.com& 
jeks& hka;%j,g lshúh yels IP ,smsk ^192.0.2.1 jeks& njg mßj¾;kh lrk fiajdodhlhls'  

 
Functionality of a DNS Server 

DNS fiajdodhlhl l%shdldÍ;ajh 
 

• Domain Name Resolution jiï kdu úfNaokh 
 

Function:  Converts domain names into IP addresses. 

ld¾hh (  jiï kdu IP ,smsk njg mßj¾;kh lrhs' 
 

• Hierarchy and Redundancy Oqrdj,sh iy w;sßla;h 
 

Function:  Ensures efficient and reliable domain name resolution through a hierarchical structure. 
ld¾hh ( OQrdj,s jHqyhla yryd ld¾hlaIu iy úYajdikSh jiï kdu úfNaokh iy;sl lrhs' 
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• Caching ksys; lsÍu 

 

Function: Stores recent DNS query results temporarily to speed up future requests. 

ld¾hh ( wkd.; b,a,Sï fõ.j;a lsÍu i|yd uE; DNS úuiqï m%;sM, ;djld,slj .nvd lrhs' 
 

• Forwarding fhduq lsÍu 
 

Function: Directs queries to other DNS servers if it doesn't have the requested information. 

ld¾hh ( b,aÆ f;dr;=re fkdue;s kï fjk;a DNS fiajdodhlhka fj; úuiqï fhduq lrhs' 
 

• Load Balancing m%udKh ;=,kh 
 

Function: Distributes the load of DNS queries across multiple servers to enhance performance and 

reliability. 
ld¾hh ( ld¾h idOkh iy úYajikSh;ajh jeä ÈhqKq lsÍu i|yd nyq fiajdodhlhka yryd  
DNS úuiqï Ndrh fnod yßkq ,efí' 

 
(ii) What is the functionality of a Dynamic Host Configuration Protocol (DHCP) server? 

.;sl Odrl md,l kshudj,s (DHCP) fiajdodhlhl l%shdldß;ajh l=ula o? 
 

A Dynamic Host Configuration Protocol (DHCP) server plays a crucial role in managing and automating 

the assignment of IP addresses and other network configuration details to devices on a network.  

.;sl Odrl md,k kshudj,sh ^DHCP& fiajdodhlhla cd,hl Wmdx. fj; IP ,smsk iy wfkl=;a cd, 
úkHdi úia;r mejÍu l<ukdlrKh iy iajhxl%Sh lsÍu i|yd ;SrKd;aul ld¾hNdrhla bgq lrhs' 
 

Here are the key functionalities of a DHCP server: 

DHCP fiajdodhlfha m%Odk l%shdldÍ;ajhka fufiah 
 

• Automatic IP Address Assignment  
iajhxl%Sh IP ,smsk mejÍu 
 

• Configuration of Network Parameters  
cd, mrdñ;Ska úkHdi lsÍu 
 
 

• IP Address Pool Management  
IP ,smsk ixÑ; l<ukdlrKh 
 

• Address Resolution and Conflict Detection  
,smsk úi÷u iy .egqï y÷kd.ekSu 
 

• Dynamic and Static Allocation  
.;sl iy iaÓ;sl fjka lsÍu 
 

• Centralized Management  
uOH.; l<ukdlrKh 
 

• Assigning IP addresses/addresses to devices joining a network  

cd,hlg tl;=jk Wmdx. j,g IP fhduq $ ,smsk ,nd§u 
 

• Provision of IP references / addresses for a certain period of time  

hï ld, iSudjlg" IP fhduq $,smsk ,nd§u 
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6. (a)  IoT setup to water a plant in a greenhouse is shown  

in Figure 1. A mobile application is used to operate 
the water-releasing tap. As shown, the setup 
includes sensor, controller and microcontroller 
(Arduino Board) with a communication module. 
yß;d.drhl we;s me<hlg c,h fh§h yels IoT 
wegjqula rEmh 1 ys oelafú' c,h ksl=;a lrk 
lrduh l%shdlrùug cx.u fhÿula (mobile 
application) Ndú; fÉ' rEmfha olapd we;s mßÈ 
wegjqu" ixfõolhlska (sensor), md,lhlska 
(controller) iy ikaksfõok fudähq,hla iys; laIqø 
md,lhlska (wdähqfkda mqjreplska) iukaú; h' 

 

First, let's examine what the mobile application, sensor, controller and communication module shown 
in Figure 1 of part 7. (a) are, 
m<uqj 7. (a) fldgfiys 1 rEmfhys olajd we;s cx.u fhÿu" ixfõolh"md,lh iy ixksfõok fudähq,h 
(communication module) hkq l=ulaoehs úuid n,uq, 
 

• Mobile application / cx.u fhÿu 
A mobile application is a software program designed to run on mobile devices like smartphones and 
tablets. According to the image 1, the mobile application is used by the user to operate the water-releasing 
tap remotely. This application interfaces with the entire IoT setup, enabling users to monitor and manage 
the watering schedule of the plant directly from their mobile devices. 
cx.u fhÿula hkq iaud¾Ü f*daka iy geí,Ü jeks cx.u Wmdx. u; Odjkh lsÍug ks¾udKh lr 
we;s uDÿldx. jevigykls' 1 rEmhg wkqj" cx.u fhÿu ÿria:j c,h uqod yßk lrduh l%shd;aul 
lsÍug Ndú;d lrhs' fuu fhÿu iuia; IoT ieliqu iuÕ w;=reuqyqK;a lrhs" mßYS,lhskag Tjqkaf.a 
cx.u Wmdx.j,ska iDcqju n,d.drfha c,h oeófï ld,igyk ksÍlaIKh lsÍug iy l<ukdlrKh 
lsÍug yels fõ'  
 
• Sensor / ixfõolh 

A sensor is a device that detects changes in environmental conditions and provides corresponding output. 
In the image 1, the sensor labeled as component C, is a moisture sensor that measures the soil's moisture 
level. This sensor plays a crucial role in the IoT setup by providing accurate and continuous data about the 
soil's current moisture state.  
ixfõolhla hkq mdßißl ;;a;ajhkays fjkialï y÷kdf.k Bg wkqrEm m%;sodkh imhk WmlrKhls' 
1 rEmfha" C ixrplh f,i f,an,a lr we;s ixfõolh" mfiys f;;uk uÜgu ukskq ,nk f;;uk 
ixfõolhls' fuu ixfõolh mfiys j;auka f;;uk ;;a;ajh ms<sn| ksjerÈ iy wLKav o;a; iemhSu 
u.ska IoT ieliqfuys ;SrKd;aul ld¾hNdrhla bgq lrhs'  
 

• Controller / md,lh 
A controller is a device or set of devices that manages, commands, directs, or regulates the behavior of 
other devices or systems. According to the image 1, the controller, identified as component A .  
md,lhla hkq fjk;a Wmdx. fyda moaO;sj, yeisÍï l<ukdlrKh lrk" úOdk lrk" fufyhjk fyda 
kshdukh lrk Wmdx.hla fyda Wmdx. iuQyhls' 1 rEmhg wkqj" md,lh f,i A ixrplh y÷kd.; 
yelsh'  

 
• Communication module / ikaksfõok fudähq,h 
A communication module is a device that enables communication between different components of a 
system or between different systems. In the image, the communication module, labeled as component B, 
is represented by an Arduino board. It facilitates communication between the different components of the 
system, including the sensor, controller, and mobile application. This controller processes the data 
received from the moisture sensor and makes decisions based on predefined algorithms. It acts as the 
central processing unit of the system. Additionally, it enables the mobile application to receive updates 
and send instructions remotely, ensuring the entire IoT setup functions cohesively and effectively. 
ikaksfõok fudähq,hla hkq moaO;shl úúO ixrpl w;r fyda úúO moaO;s w;r ikaksfõokh il%Sh 
lrk WmlrKhls' 1 rEmfha" B ixrplh f,i f,an,a lr we;s ikaksfõok fudähq,h Arduino 
mqjrejlska ksfhdackh fõ th ixfõolh" md,lh iy cx.u fhÿu we;=¿j moaO;sfha úúO ixrpl 
w;r ikaksfõokh i|yd myiqlï imhhs' fuu md,lh f;;ukh ixfõolfhka ,efnk o;a; ilik 
w;r mQ¾j ksYaÑ; we,af.dß;u u; mokïj ;SrK .kS' th moaO;sfha uOHu ieliqï tAllh f,i 
l%shd lrhs" óg wu;rj" th cx.u fhÿug hdj;ald,Sk ,nd .ekSug iy ÿria:j Wmfoia heùug 
yelshdj ,nd fohs" iuia; IoT ieliqu tAldnoaOj iy M,odhS f,i l%shd lsÍu iy;sl lrhs' 
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(i) Match the IoT components labelled as A, B and C to components described in the scenario. 

A, B iy C f,i kï lr we;s IoT ixrpl" ikao¾Nfha úia;r lr we;s ixrpl yd .<mkak' 
 

Therefore, the relevant answers for A, B and C according to the above describe are, 

tuksid" by; úia;r lsÍug wkQj A, B iyd C ioyd wod< ms<s;=re jkafka" 
 
A – Controller / md,lh 
B – Microcontroller laIqø md,lh / Arduino Board  wdvqhsfkda mqjrej 
C – Sensor / ixfõolh 

 

(ii) Explain the reason why the arrow M is shown in a single direction. 
M B;,h tla ÈYdjlg muKla fhduqjk fia fmkapd we;af;a wehsoehs myokak' 

 

The arrow M points in one direction because it represents the data flow from the moisture sensor to the 
microcontroller in the IoT setup. The sensor doesn't get instructions back. It simply detects moisture levels 

and 

transmits this data to the controller. In short, the arrow depicts a one-way flow of data from the sensor to 

the controller. 

IoT ieliqfuys f;;ukh ixfõolfha isg md,lh fj; o;a; .,dhdu ksfhdackh lrk ksid M B;,h 
tla ÈYdjlg fhduq lrhs' ixfõolh Wmfoia wdmiq ,nd.kafka ke;' th yqfola f;;uk uÜgï 
y÷kdf.k 
fuu o;a; laIQø md,lh fj; iïfm%alaIKh lrhs' fláfhka lsjfyd;a" B;,h ixfõolfha isg laIQø 
md,lh fj; o;a; one-way m%jdykhla ksrEmKh lrhs' 

 
(b) The moisture sensor provides 10 levels of moisture intensity with 1 being “the driest’ and 10 being 

“the wettest”; 8 is the desired level to be maintained. The algorithm on the right can be used to 
automate the task of opening the tap when the soil is dry and to stop the water flow when enough 
watering is done. Write down the most suitable entries for the places labelled X, Y and Z. f;;uk 
ixfõolh" 1 “jvd;a úh<s” yd 10 “jvd;a f;;” f,i f;;uk uÜgï 10la okajhs' mj;ajd .; hq;= 
wfmalaIs; f;;uk uÜgu 8 fõ' mi úh<s úg lrduh iajhxl%Shj újD; lsÍug;a" mfia m%udKj;a f,i 
c,h we;s úg, c,h heùu k;r lsÍug;a we,af.dß;uhla ol=Kqmiska fmkajd we;' tys X, Y iy Z 
f,i f,an, lr we;s ia:dk i|yd iqÿiq m%ldY ,shd olajkak' 

 

[ Note : While (true) block represents the continuous loop function in Arduino ] 

[ igyk : While (true) ldKavh wdähqfkda ys fkdkej;S Odjkh jk Æmh (loop) olajhs' ] 
 

 

 

 

 

 

 

 

 

 

 

 

 

According to the above (b) part explanation, the system will open the tap to water the soil when the 

moisture level drops below 8 and close the tap when the moisture level reaches or exceeds 8.  

by; (b) fldgfia meyeÈ,s lsÍu wkqj" f;;ukh uÜgu 8 g jvd wvq jQ úg mig c,h iemhSu 

i|yd moaO;sh lrduh újD; lrk w;r f;;uk uÜgu 8 g <Õd jQ úg fyda Bg jeä jQ úg 
lrduh jid ouhs'  
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While (true) { 
Read Moisture Level as M_L 
If [X] 

If Tap Closed 
Then [Y] 

End if 
Else 

If Not Tap Closed 
Then [Z] 

End if 
End if 

} 

While (true) { 
f;;uk uÜgu M_L f,i wdodkh lrkak 
If [X] 

If Tap lrduh jid we; 
Then [Y] 

End if 
Else 

If lrduh jid ke; 
Then [Z] 

End if 
End if 

} 



 

 

 
Therefore, the code should be complete as below. 
tuksid" fla;h my; mßÈ iïmQ¾K úh hq;=h' 

 
                                         

 
 
 
 
 
 
 
 
 
 
 

 
X – M_L < 8 
Y – Open Tap / lrduh újD; lrkak 

Z – Close Tap / lrduh jikak 

 
(c) What could be monitored in the greenhouse using an LDR sensor? 

yß;d.drfha ljrla wëlaIKh i|yd LDR ixfõolhla Ndú; l< yels o? 
 

First, let's focus on what a greenhouse and an LDR sensor are as mentioned in this question. 

m<uqj" fuu m%Yakfha i|yka lr we;s mßÈ yß;d.drhla iy LDR ixfõolhla hkq l=ulao hkak 
ms<sn|j wjOdkh fhduq lruq' 

 
• Greenhouse / yß;d.dr 

A greenhouse is a structure designed to optimize plant growth by controlling environmental conditions 

like temperature, humidity, and light. It allows for the cultivation of a wide range of plants.  
yß;d.drhla hkq WIaK;ajh" wd¾ø;djh iy wdf,dalh jeks mdßißl ;;a;ajhka md,kh lsÍu u.ska 
Ydl j¾Okh m%Yia; lsÍu i|yd ks¾udKh lr we;s jHqyhls' th mq¿,a mrdihl Ydl j.d lsÍug 
bv i,ihs'  

 
• LDR Sensor / LDR ixfõol 

A Light Dependent Resistor (LDR) or photoresistor, detects light intensity. Its resistance decreases 

with increasing light, making it ideal for measuring light levels.  

wdf,dalh u; r|d mj;sk m%;sfrdaOlhla (LDR) fyda m%ldY m%;sfrdaOlhla wdf,dalfha ;Sj%;djh y÷kd 
.kS' wdf,dalh jeä ùu;a iuÕ tys m%;sfrdaOh wvq jk w;r th wdf,dal uÜgï uekSu i|yd iqÿiq 
fõ'  

 
According to the above explanation answers can be as follows. 
by; meyeÈ,s lsÍug wkQj ms<s;=re my; mßÈ úh yel' 
 
• Brightness / §ma;sh 

LDR sensor monitors the overall brightness in a greenhouse, helping maintain optimal lighting 

conditions.  

LDR ixfõolh yß;d.drhl iuia; §ma;sh ksÍlaIKh lrhs" m%Yia; wdf,dal ;;a;ajhka mj;ajd 
.ekSug WmldÍ fõ'  

 
• Brightness Level / §ma;s uÜgu 

By monitoring brightness levels, an LDR sensor allows precise control over lighting, essential for 

plants with specific light needs at different growth stages.  

§ma;sfha uÜgï ksÍlaIKh lsÍfuka LDR ixfõolh wdf,dalh u; ksYaÑ; md,khla ,nd fohs" úúO 
j¾Ok wjëkays§ ksYaÑ; wdf,dal wjYH;d we;s Ydl i|yd fuh w;HjYH fõ'  

 
 
 
 
 

While (true) { 
Read Moisture Level as M_L 
If M_L < 8 

If Tap Closed 
Then Open Tap 

End if 
Else 

If Not Tap Closed 
Then Close Tap 

End if 
End if 

} 

While (true) { 
f;;uk uÜgu M_L f,i wdodkh lrkak 
If M_L < 8 

If Tap lrduh jid we; 
Then lrduh úsjD; lrkak 

End if 
Else 

If lrduh jid ke; 
Then lrduh jikak 

End if 
End if 

} 
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• Light Intensity / wdf,dal ;Sj%;dj 

LDR sensor measures light intensity, crucial for photosynthesis. It ensures plants get the right amount 

of light by adjusting the lighting system based on the sensor's readings. 

LDR ixfõolh wdf,dalfha ;Sj%;djh ukskq ,nhs" m%NdixYaf,aIKh i|yd jeo.;a fõ' ixfõolfha 
lshùï u; mokïj wdf,dal moaO;sh ilia lsÍfuka Ydlj,g ksjerÈ wdf,dalh ,nd .ekSu iy;sl 
lrhs' 

 
• Light Intensity Level / wdf,dal ;Sj%;d uÜgu 

Monitoring light intensity levels helps maintain a consistent light environment, important for light-

sensitive plants.  
wdf,dal ;Sj%;d uÜgï ksÍlaIKh lsÍu wdf,dalhg ixfõ§ Ydl i|yd jeo.;a jk ia:djr wdf,dal 
mßirhla mj;ajd .ekSug WmldÍ fõ'  

 
(d) A multi-agent system is proposed for this greenhouse (Figure 2). In this system the images that are 

captured using a mobile phone are stored in the plant database. The multi-agent system works as 
follows: 
yß;d.drh i|yd nyqtacka; moaO;shla (rEmh 2) fhdað; h' tu moaO;sfha§ cx.u ÿrl:khlska .kq 
,nk me<j, PdhdrEm me< o;a; iuqodfha .nvd flf¾' nyq tackak moaO;sh my; mßos l%shdlrhs' 

 

• Agent 1 handles the user interactions, user access to data, and triggers Agent 2. 
tacka; 1 mßYS,l wka;¾l%shd yeisrùu iy o;a; iuqodhg mßYS,l m%fõYh yeisrùu isÿ lr 
tacka; 2 weröu o isÿ lrhs' 

 

• Agent 2 processes the images, identifies anomalies if any, and triggers Search Agent if needed. 
tacka; 2 PdhdrEm msßlaid úIu;d ;sfí ku tajd y÷kdf.k" wjYH kï fijqï tacka;jrhl= uqod 
yßhs' 

 

• Search Agent searches relevant information from the Internet, feeds the search results to Agent 2 
who updates the database after processing, and notifies Agent 1 if an alert is to be raised. 
fijqï tacka; wod< f;dr;=re i|yd wka;¾cd,h msßlaid" m%;sM, tacka; 2 g ,ndÿka úg" tacka; 
2 o;a; iuqodh ilid hdj;ald,Sk lr" wk;=re weÕùula wjYH kï tacka; 1 g oekqï fohs' 
 

 

 

 

 

 

 

 

 

 

 

First, let's examine what the multi-agent system, database, and agent mentioned in part (d) above are. 

m<uqj" by; (d) fldgfiys ioyka nyqtAcka; moaO;sh" o;a; iuqodh iyd tacka; hkq fudkjdoehs 
úuid n,uq' 

 

• Agent / tacka; 

An agent is an autonomous program that performs tasks, makes decisions, and interacts with its 

environment and other agents to achieve goals. In computing and IoT, agents manage functions like 

data collection, control operations, and communication, enhancing automation and intelligent 

decision-making.  
tacka;jrfhl= hkq ld¾hhka bgq lrk" ;SrK .kakd iy b,lal imqrd .ekSu i|yd tys mßirh 
iy wfkl=;a tacka;jrhka iuÕ wka;¾ l%shd lrk iajhxl%Sh jevigykls' mß.Kkh iy IoT 
j,§" tacka;jrhka o;a; /ia lsÍu" md,k fufyhqï iy ikaksfõokh" iajhxl%ShlrKh iy 
nqoaêu;a ;SrK .ekSu jeks ld¾hhka l<ukdlrKh lrhs' 
 

A multi-agent system (MAS) involves multiple agents working together to solve complex problems. 

nyqtAcka; moaO;shla (MAS) ixlS¾K .eg¿ úi£u i|yd nyqtAcka;hka tlg jev lsÍu we;=<;a 
fõ'  
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• Multi-Agent System / nyqtAcka; moaO;sh 

A multi-agent system (MAS) depicted in the image refers to a network of autonomous agents 

collaborating to monitor and manage a greenhouse. Each agent has specific roles, Agent 1 handles 

user interactions and data access, triggering actions for Agent 2. Agent 2 processes captured images, 

detects anomalies, and can prompt the Search Agent for additional online information. The Search 

Agent retrieves relevant data, updates the database, and alerts Agent 2 if necessary. This setup 

optimizes greenhouse management by distributing tasks among specialized agents. 

rEmfha oelafjk nyqtacka; moaO;sh (MAS) hkq yß;d.drhla ksÍlaIKh lsÍug iy l<ukdlrKh 
lsÍug iyfhda.Sj lghq;= lrk iajhxl%Sh tacka;hskaf.a cd,hls' iEu tacka;jgfhl==gu ksYaÑ; 
N+ñldjka we;, tacka; 1 mßYS,l wka;¾l%shd iy o;a; m%fõYh yiqrejhs" tacka; 2 i|yd l%shd 
oekqïfohs' tacka; 2 úiska .%yKh lr.;a rEm ilihs" úIu;d y÷kd .kS" iy wu;r ine¢ 
f;dr;=re i|yd fijqï tacka;f.ka b,a,d isáh yel' fijqï tacka;jrhd wod< o;a; ,nd .kS" 
o;a; iuqodh hdj;ald,Sk lrhs iy wjYH kï tacka; 2 oekqj;a lrhs' fuu ieliqu úfYaIs; 
tacka;jrhka w;r ld¾hhka fnod yeÍfuka yß;d.dr l<ukdlrKh m%Yia; lrhs' 
 

• Database / o;a; iuqodh 

The database in the image serves as a centralized repository for greenhouse-related data, including 

plant images and other vital information. It supports interactions within the MAS, Interaction P stores 

and retrieves plant details securely for Agent 1, while Interaction R ensures continuous updates and 

data integrity by reading and writing search results.  
rEmfha we;s o;a; .nvdj Ydl rEm iy wfkl=;a jeo.;a f;dr;=re we;=¿j yß;d.dr wdY%s; 
o;a; i|yd uOH.; .nvdjla f,i l%shd lrhs' th MAS ;=< wka;¾l%shd i|yd iyh olajhs, 
wka;¾l%shd P tcka; 1 i|yd Ydl f;dr;=re iqrlaIs;j .nvd lr ,nd .kS" wka;¾l%shd R fijqï 
m%;sM, lshùfuka iy ,sùfuka wLKav hdj;ald,Sk lsÍï iy o;a; wLKav;dj iy;sl lrhs'  
 

• Let's examine what is self-autonomous means according to question (i) in part (d). 

(d) fldgfiys (i) m%Yakhg wod<j iaùh-iajhxlKh hkq l=ulao hkak úuidn,uq' 
 
Self-autonomous refers to entities, such as agents or systems, that can independently perform tasks or 

make decisions without direct human intervention. They have the ability to operate and execute 

functions based on predefined rules, objectives, or algorithms, enhancing automation and efficiency 

in various applications like robotics, AI systems, and automated processes. 
iaùh-iajhxlKh hkq iDcq ñksia ueÈy;aùulska f;drj iajdëkj ld¾hhka bgq lsÍug fyda ;SrK 
.ekSug yels tacka;hka fyda moaO;s jeks wdh;k fj; fhduq fõ' frdfnda úoHdj" AI moaO;s iy 
iajhxl%Sh l%shdj,s jeks úúO fhÿïj, iajhxl%ShlrKh iy ld¾hlaIu;dj jeä ÈhqKq lsÍu" mQ¾j 
ksYaÑ; kS;s" wruqKq fyda we,af.dß;u u; mokïj l%shd lsÍug iy l%shd;aul lsÍug Tjqkag 
yelshdj we;' 

 

(i) In the given scenario, who is/are the self-autonomous agent(s)? 

fok ,o ixo¾Nfha iaùh-iajhxlrK (self-autonomous) tacka;j^rhd&re ljq o? 
 

In the proposed greenhouse multi-agent system, Agent 2 autonomously processes images, detects 

anomalies, and may activate the Search Agent. The Search Agent autonomously finds information online, 

updating Agent 2 and potentially alerting relevant parties. Therefore, the self-autonomous agents in this 

scenario are Agent 2 and the Search Agent. 
fhdað; yß;d.dr nyqtacka; moaO;sh ;=<" tacka; 2 iajhxl%Shj rEm ilihs" úIu;d y÷kd .kS" iy 
fijqï tacka;jrhd il%sh l< yel' fijqï tacka;jrhd iajhxl%Shj wka;¾cd,h yryd f;dr;=re fidhd 
.kS" tacka; 2 g hdj;ald,Sk lsÍu iy wod< md¾Yajhkag wk;=re weÕùfï yelshdj we;' tneúka" 
fuu wjia:dfjys iaùh-iajhxlKh tacka;hka jkafka tacka; 2 iy fijqï tacka;jrhd fõ' 
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(ii) The interaction P involves saving plant details in the database and retrieving those for Agent 1. The 
interaction R involves reading the database and writing search results to the database. Explain the 
interactions Q and S. 
P wka;¾l%shdjg me<j, úia;r o;a; iuqodfha iq/lSu o" tacka; 1 i|yd tajd ,nd§u o we;=<;a fõ' 
R wka;¾l%shdjg o;a; iuqodh lshùu o" fijqï m%;sM, o;a; iuqodfha ,sùu o we;=<;a fõ' Q iy S 
wka;¾l%shd myokak' 

 

Q. Agent 1 releases Agent 2 to check the photos; Agent 2 notifies Agent 1 when an anomaly is detected. 
tacka; 1 PdhdrEm mÍlaId lsÍug tcka; 2 ksl=;a lrhs; úIu;djhla wkdjrKh jQ úg tcka; 2 
úiska tacka; 1g oekqï fohs' 

 

S. Agent 2 releases the Search Agent if needed; the Search Agent delivers search results to Agent 2 

tAcka; 2" wjYH kï fijqï tAcka;j uqodyßhs; fijqï tAcka; fijqï m%;sM, tAcka; 2g ,ndfohs' 
 

(iii) After long-term use of the system, it was decided to remove Search Agent assuming that the database 

contains all the information needed. Write down the main disadvantage of this removal. 
moaO;sfha È.=ld,Sk Ndú;hlska miq" o;a; iuqodh wjYH ish¨ u f;dr;=rej,ska iukaú; hehs is;d" 
fijqï tacka; bj;a lsÍug ;SrKh flf¾' fuu bj;a lsÍfuka isÿjk m%Odk wjdish ,shd olajkak' 

 

The system is isolated from the latest updates of relevant information.  
wod, f;dr;=re j, kj;u hdj;ald,Sk lsÍï j,ska moaO;sh yqol,d fõ'  
 

The system is an outdated repository of knowledge. 
moaO;sh h,a mek.sh oekqï .nvdjla fõ' 

 

(e) The owner has started an online shop to sell the harvest from this greenhouse to buyers who are 
nearby. 
wjg fjfik .eKqïlrejkag yß;d.drfha wiajekak wf,ú lsÍug ud¾..; fjf<|ie,la whs;slre 
wrUd we;' 

 

(i) State one advantage of limiting sales to the community nearby the greenhouse. 

úlsKSï" yß;d.drh wjg fjfik m%cdjg iSud lsÍfï jdishla ,shd olajkak. 
 

• Being able to manage perishable goods easily. 
krla fjk NdKav myiqfjka l<uKdlrkh lsÍug yelsùu' 

 

• Lower distribution costs. 
fnodweÍï úhou wvqùu' 
 

• Ease of verifying the condition / freshness of goods.  
NdKavj, ;;a;ajh $ kejqï nj ;yjqre lsßfï myiqj' 

 

(ii) State an alternative payment method that can be used until an online payment facility is setup 

ud¾..; f.ùï myiqlu imhk ;=re Ndú; l< yels úl,am f.ùï l%uhla ,shd olajkak' 
 

• Payment on receipt of goods. 
NdKav ,efnk úg uqo,a f.ùu' 
 

• A bank transfer. 

nexl= yryd yqjudrejla. 
 

• Deposit to account / A similar method resulting in a deposit to account. 

.skqug ;ekam;=j $ .skqug ;ekam;=jla M,h f,i ,efnk iudk l%uhla. 
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• Let's examine what is online payment means according to question (ii) in part (e). 

(e) fldgfiys (ii) m%Yakhg wod<j ud¾..; f.ùu hkq l=ulao hkak úuidn,uq' 
 
Online payment involves electronically transferring money for goods or services bought online. 

Customers use digital platforms to securely enter payment details, like credit or debit card 

information, to complete transactions. This method is convenient, fast, and expands the reach of 

businesses to a global audience. 
ud¾..; f.ùï hkq wka;¾cd,h yryd ñ,§ .kakd NdKav fyda fiajd i|yd bf,lafg%dkslj uqo,a 
udre lsÍuhs' .kqfokq iïmQ¾K lsÍu i|yd fl%äÜ fyda fvìÜ ldâ f;dr;=re jeks f.ùï úia;r 
wdrlaIs;j we;=<;a lsÍug mdßfNda.slhka äðg,a fõÈld Ndú; lrhs' fuu l%uh myiq" fõ.j;a" 
iy f.da,Sh fm%alaIlhska fj; jHdmdrj, m%fõYh mq¿,a lrhs' 

 

(iii) He cultivated tomatoes and sells salted dried tomatoes online (as a snack). This, known as value 

addition, gives higher profits. Give another advantage of this value-addition to his e-business. 

Tyq ;lald,s j.d lr" ¨ Kq oeuQ úh<s ;lald,s iq¿ wyrla (snack) f,i ud¾..; l%uhg wf,ú lrhs" 
w.h jeä lsÍu f,i y÷kajk fuhska jeä ,dNhla ,efí' Tyqf.a b-jHdmdrhg fuu w.h jeä lsrsu 
ksid ,efnk ;j;a jdishla ,shd olajkak' 

 

• Delaying product spoilage. 
NdKavh krlaùu mud lsÍu' 
 

• Increasing the shelf life of the product. 
NdKavfha rdlal ld,h jeä lsÍu' 
 

• Ability to connect to remote customers. 
ÿria: mdßfNda.slhkag iïnkaO ùfï yelshdj' 
 

• Compilation of better distributions. 
jvd;a fydo fnodyeÍï iïmdokh' 
 

• Gaining better control of market demand and supply. 
fj<|fmd, b,a¨u iy iemhqfï jvd;a fyd| md,khla ,nd .ekSu' 

 

 

8. (a) What is the output of the following python script if 1002 is given as the input? 
wdodkh f,i 1002 ,nd ÿka úg my; oelafjk mhs;ka fla;fha m%;sodkh l=ula fõ o? 

 
A = int(input("Enter a number:")) 
B = 0 
while(A > 0): 
 C = A % 10 
 B = B + C 
 A = A // 10 # // is integer division 
print(B) 

 

 Answer :- B = 3 
 

Here the code first asks for an input from the user cast it to an integer and store it in a variable  
fuys§ fla;h uq,skau mßYS,lhdf.ka wdodkhla b,a,d th mQ¾K ixLHdjlg yrjd úp,Hhl .nvd 
lrhs' 
 

When input function takes inputs from the user it always stores them as a string. 
wdodk Y%s;h mßYS,lhdf.ka wdodk ,nd .kakd úg th iEu úgu tAjd string tlla f,i .nvd 
lrhs' 
so, if we directly store it in a variable, it will be problematic to do calculations with it later. 
tneúka" wms th fl<skau úp,Hhl .nvd lrkafka kï" miqj th iuÕ .Kkh lsÍï lsÍu .eg¿ 
iy.; jkq we;' 
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As a solution before taking the input directly to a variable we can cast it to an integer or a floating-point 
number with the help of the functions;  
wdodkh fl<skau úp,Hhlg .ekSug fmr úi÷ula f,i wmg th Y%s;j, wdOdrfhka mQ¾K 
ixLHdjlg fyda bmsf,k ,laIH ixLHdjlg yerúh yelsh' 
 

int() 
float() 
 
Next the code creates a variable (B) storing the value 0. 
B<Õg fla;h 0 w.h .nvd lrñka úp,Hhla ^B& ks¾udKh lrhs' 

 

After the code executes a while loop: 
fla;h while Æmh l%shd;aul lsÍfuka miq( 
 

There are 2 types of loops in python:  
mhs;ka j, Æm j¾. 2la we;( 
1. While loops 
2. For loops 

 

1. While loops 

 
While loops execute the loop as long as the condition of the loop is true or until the loop hits a break 
statement 
Æmfha ;;a;ajh i;H jk ;dla fyda Æmhg break m%ldYh yuqjk f;la  While Æmh l%shd;aul fõ' 
 

In while loops we should manually add a control variable / condition to stop infinite looping 
Æm ;=<§ wkka; Æm ùu keje;aùug md,k úp,Hhla $ fldkafoaishla tl;= l< hq;=h' 

 

Structure of a while loop; 
While Æmfha jHqyh; 
 
 i = 0 #control variable 

while (Condition): 
  #process of the code goes here 
  i = i+1 #increament/decreament 

 
2. For loops: 

 

For loops loop until the given range is met, it does not loop according to a condition but we can 
control the loop according to a condition using if statements and break statements inside the loop 
For Æm" § we;s mrdih imqrd,k ;=re mqkrdj¾;kh fõ" th fldkafoaishla wkqj mqkrdj¾;kh 
fkdfõ" kuq;a wmg Æmh ;=< we;s if m%ldY iy break m%ldY Ndú;d lr fldkafoaishlg wkqj 
Æmh md,kh l< yelsh' 

 

For loops can do the increment by itself 
For Æm j,g jeä lsÍu ;ksju l< yelsh 
 

For loops can loop through lists, tuples, strings 
Æm j,g ,ehsia;=" tuple" string yryd mqkrdj¾;kh úh yelsh' 
 

Mainly we use the range() function with for loops. 
m%Odk jYfhka for Æm iuÕ i|yd Ndú;d lrkafka range^& Y%s;hhs' 
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Structure of a for loop: 
 

 for i in (range): 
  #process 

 
Here i is the control variable, we don’t need to define it prior to the loop. 
Each time the loop executes, the control variable (i) changes according to the range, string, list or tuple 
given initially. 
fuys i hkq md,k úp,Hh fõ" wmg th Æmhg fmr w¾: oelaùug wjYH fkdfõ' 
Æmh l%shd;aul jk iEu wjia:djlu" md,k úp,Hh ^i& uq,ska ,nd § we;s mrdih" string" ,ehsia;=j 
fyda tuple wkqj fjkia fõ' 
 
Here the while loop first checks whether A is larger than zero as the condition if so the loop will be 
executed. 
fuys§ while Æmh m<uqj mÍlaId lrkafka A Y=kHhg jvd úYd,o hkakhs' tfia Æmh l%shd;aul fõ' 
 
Inside the loop it does modulus division on A by 10 and stores it in the variable C    
Æmh ;=< th A u; b;sß fn§u 10 ka isÿ lr th C úp,Hfha .nvd lrhs' 
  
Modulus division returns the remainder of a division as the answer 
b;sß fn§fï§ ms<s;=r f,i fn§ul b;sßh ,nd fohs 
  

At first A = 1002  
 uq,§ A = 1002 
 
When A%10 is executed it divides 1002 by 10 and returns the remainder as the answer. This means it 
stores 2 in the variable C in the first iteration. 
A%10 l%shd;aul l< úg th 1002" ka 10ka fnok w;r b;sßh ms<s;=r f,i ,nd fohs' fuhska 
woyia lrkafka th m<uq mqkrdj¾;kfha§ C úp,Hfha 2 .nvd lrk njhs' 
 
Then B + C is stored inside B 
túg B + C .nvd jkafka B ;=<h' 

 
And A is subjected to integer division by 10 and store in A itself 
;jo A" 10 ka ksÅ, fn§ug hg;a jk w;r A ;=<u .nvd lrhs' 
This means A is divided by 10 but only the integer part is Considered 
fuhska woyia lrkafka A" 10 ka fn¥ kuq;a mQ¾K ixLHd fldgi muKla ie,fla' 
 
Next the loop iterate for the 2nd time if we trace the loop it gives us the below table  
B<Õg Æmh 2 fjks j;djg;a mqkrdj¾;kh lrhs' wms Æmh ie,l=fjd;a wmg my; j.=j ,nd .; 
yelsh' 

    
 
 
 
 
 
 
 
 

 
So the question asks what is the output of the code the code finally output the value stored in B which is 
3. 
fuys m%Yakfha fla;fha wjidk m%;sodkh f,i B ys .nvd lr we;s w.h úuihs' th 3 fõ' 

 

 

 

 

 

Repetition C B A 

1 2 2 100 

2 0 2 10 

3 0 2 1 

4 1 3 0 
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(ii) What would be the modification required to the B = B + C code line of the above code if the reverse 

of a given positive number is to be printed? 
foke ,oe Oke ixLHdjle m%;sj¾;khe (reverse) m%;sodkhe lr .ekSug" by;e mhs;ka fla;fhe  
B = B + C fma<sh flf,i fjkia úh hq;= o? 
 
( Example: if the input is 1234, the output should be 4321 ) 
( Wod: wdodkh 1234 jQ úg" m%;sodkh 4321 úh hq;= h ) 
 
Answer :- B = B*10 + C 

 

To solve this problem lets assume the value we input is 4567 and trace the loop for the given code. This 
will give us the following table; 
fuu .eg¿j úi£u i|yd wms wdodkh lrk w.h 4567 hehs Wml,amkh lr ,nd § we;s fla;h 
i|yd Æmh fidhd .ksuq' fuh wmg my; j.=fjka ,nd fokq we;' 

 
 
 
 
 
 

 
 
If we clearly observe this table, we can see the reverse of the given number is stored in C from top to 
bottom in the table 
wms fuu j.=j meyeÈ,sj ksÍlaIKh l<fyd;a" ,nd § we;s wxlfha m%;sf,dau j.=fõ by< isg 
my<g C j,ska .nvd lr we;s nj wmg oel.; yelsh' 

 
To get the B to output the reverse order we should make the number 7654 which means 7 should be in 
1000’s place 6 should be 100’s place should be in 10’s place and 4 should be in units place 
m%;sf,dau wkqms<sfj,g B ,nd .ekSu i|yd wms 7654 wxlh iEÈh hq;=h" tkï 7" 1000 ia:dkfhao 
6, 100 ia:dkfhao 5" 10 ia:dkfhao iy 4" 1 ia:dkfhao ;sìh hq;=h' 

 
This means to make 7654 we should add 7000 + 600 + 50 + 4 
fuhska woyia lrkafka 7654 iE§ug wms 7000 + 600 + 50 + 4 tl;= l< hq;= njhs' 

 
So if we multiply the B variable by 10 before adding the C value we can smoothly achieve the objective, 
b;ska wms C w.h tl;= lsÍug fmr B úp,Hh 10 ka .=K l<fyd;a wmg wruqK idlaId;a lr.; 
yelsh" 

 
B = B*10 + C 

 
What this does is that it will multiply the value in be by 10 in other words shift the value that is already 
inside B by a place of 10 
fuh isÿ lrkafka th B ys w.h 10 ka .=K lsÍu fjk;a jpk j,ska lsjfyd;a B ;=< oekgu;a 
we;s w.h 10 ia:dkhlska udre lsÍuhs' 

 
Now if we trace the loop for the change we did the table should look like this 
oeka wms lrmq fjkig wod< Æmh msgm;a l<fyd;a j.=j my; wdldrfhka úh hq;=h' 

 
 
 
 
 
 

 
Now if we print B at the end it prints the reverse order of the number we initial give as the input.  
oeka wms wjidkfha B uqøKh l<fyd;a th wm uq,ska fok wxlfha m%;sf,dau wkqms<sfj, uqøKh 
lrhs' 
 

 

Repetition C B A 

1 7 7 456 

2 6 15 45 

3 5 20 4 

4 4 24 0 

Repetition C B A 

1 7 7 456 

2 6 76 45 

3 5 765 4 

4 4 7654 0 
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(b) Assume that your class is having a party, and each student is asked to bring one food item. The class 

teacher has decided to make the party interesting by introducing one rule: the first and last letters of 
the name of the food item must match with the first and last letters of the student name. 
 

For example, percy is allowed to bring potato curry and prageeth is allowed to bring pepper fish. 
 

Tnf.a mka;sfha idohla meje;afjk nj;a" Bg tla tla YsIHhdg tla wdydr j¾.hla ne.ska /f.k tk 
f,ig okajd we;s nj;a i,lkak' th jvd;a rij;a lsÍug .=re;=ñh tla kshuhla y÷kajd fohs" tkï" 
YsIHhd f.k tk wdydr j¾.fha kfï m<uq iy wjika bx.%Sis wlaIr YsIHhdf.a kfï m<uq iy wjika 
bx.%Sis wlaIrj,g iudk úh hq;= njhs' 
Wod: percy YsIHhdg potato curry f.k wd yels w;r prageeth YsIHhdg pepper fish /f.k taug 
wjir ,efí' 

 

Write a Python function called Party() that takes the student name and the name of the food item as 

parameters. The function should return True or False to indicate whether the student is allowed to 
bring the food item to the party or not. 

by; ikao¾Nh i|yd YsIHhdf.a ku iy wdydr j¾.fha ku mrdñ;Ska (parameters) f,i ,nd.kakd 
Party() kï jQ Python Y%s;hla ,shd olajkak' YsIHhdg iD|h i|yd wdydr j¾.h /f.k taug wjir 
we;so ke;so hkak fmkaùug Y%s;h ms<sfj<ska True fyda False fyda m%;sodkh l< hq;= h' 
 

Example: 
 

Party ("percy", "potato curry") should return True 

Party(“percy” , “potato curry”) úg True m%;sodkh úh hq;= h' 
 

Party ("fareena", "fried rice") should return False 

Party(“fareena” , “fried rice”) úg False m%;sodkh úh hq;= h' 
 

Note:  You can assume that student name and food item name are always lowercase strings and 
have at least two letters. There may be hyphens and spaces in the names, but these will not 

appear at the beginning or end of the string. The names will not contain numerals. 

igyk: YsIHhdf.a ku iy wdydr j¾.fha ku ieuõgu l=vd wl=re ^lemsg,a fkdjk&" iys; wlaIr 
je,a (strings) jk nj;a tajdfha wju jYfhka wlaIr follaj;a we;s nj;a Tng Wml,amkh 
l< yel' tajdfha flábr (-) iy wka;r (space) ;sìh yels kuqÿ tajd wlaIr jef,a m<uq iy 
wjika wlaIr f,i fkdmj;shs' kïj, b,lalï wka;¾.; fkdfõ. 

 

Solving this problem is very easy if we have a good knowledge about string slicing, lets revise. 

string slicing .ek wmg fyd| oekqula ;sfí kï fuu .eg¿j úi£u myiq fõ" .eg¨j i,ld n,uq. 
 

Indexes of a string 

string tll o¾Yl 
 
Let’s take the string “Percy” as an example the indexes of this string will be as follows 

WodyrKhla f,i “Percy” string tl .ksuq' fuu string tflys o¾Yl my; mßÈ jkq we;' 
 
We have two methods of indexing in python positive and negative. 
mhs;ka Ok iy iDK o¾Yl lsÍfï l%u folla wmg ;sfí' 
 

 

 

 

 

 
 

Now we can see that we can call the first letter of the string by the index of zero and no matter how long 

the string is we can call the last letter by using the negative index -1 understanding this solves the 

problem itself  
oeka wmsg tflys uq,a wl=r Y=kH o¾Ylfhka ye¢kaúh yels w;r tAh fldmuK È. jqk;a wjidk 
wl=rg iDK o¾Ylh -1 fhdod l;d lsÍug yels nj f;areï .ekSfuka .eg¨j úi¢h yelsh' 
 

 

 

0 1 2 3 4 

P e r c y 

-5 -4 -3 -2 -1 
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Now we should just check whether the first letter (First index ) of the name is equal to the first letter of 

the food item and the last letter of the name is equal to the last letter of the food item 
kfï uq,a wl=r ^m<uq o¾Ylh& wdydr øjHfha uq,a wl=rg iudko" kfï wjidk wl=r wdydr øjHfha 
wjidk wl=rg iudko hkak oeka wm úiska mÍlaId l< hq;=h' 

 
def Party(name,fditem): #here we define a function where it takes 2 arguments 
 a = name[0] #here we store the first letter of the name in a variable 
 b = name [-1] #here we store the last letter of the name in b variable 
 c = fditem[0] #here we store the first letter of the food item in c 
 d = fditem[-1] #here we store the last letter of the food item in d 
  
 if a == c and b == d: #here we check the condition for bringing food 
  return True 
 else: 
  return False   

 

we can further simplify this without using many variables instead directly checking the condition; 
;;ajh fl,skau mÍlaId lsÍu fjkqjg fndfyda úp,Hhka Ndú;d fkdlr wmg fuh ;jÿrg;a ir, 
l< yelsh; 

 

def Party(name, fditem): 
 if name[0] == fditemp[0] and name[-1] == fditem[-1]: 
  return True 
 else: 
  return False 
 
If we dive deeper into the comparison operator (==); 

wms iei£fï fufyhjkh (==) ms<sn| jeäÿr fiùfuka; 
 

This operator checks whether the left side is equal to the right side and the operator itself returns whether 

the condition is true or false 
fuu fufyhjkh jï me;a; ol=Kq me;a;g iudko hkak mÍlaId lrk w;r fldkafoaish i;Ho 
wi;Ho hkak fufyhjkh úiskau ,nd fohs' 
 
This means we can further take away the if condition; 

fuhska woyia lrkafka wmg if fldkafoaish ;jÿrg;a bj;a l< yels njhs; 
 
def Party(name, fditem): 
 return name[0] == fditem[0] and name[-1] == fditem[-1] 
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(c) Write down the most suitable statements for labels A to H in the flowchart given below which is 

drawn to calculate the factorial of a given positive Integer. 
fok ,o Ok ksì,hl l%udfrdams;h (factorial) .Kkh lsßug we| we;s my; oelafjk .e,Sï igyfka     

A isg H olajd we;s f,an, i|yd jvd;au .e<fmk m%ldYk ,shd olajkak' 
 

Notes : 
 

(i) The factorial of a positive 
integer is defined as the product 
of that integer and all the 
integers below it. E.g. factorial 

of 5 is 5x4x3x2x1 = 120. The 
factorial of 0 is defined as 1. 
Ok ksì,hl l%udfrdams;h hkq 
tu ksì,fha yd Bg wvq ish¨  
ksì,j, .=Ks;hhs' Wod: 5 ys 
l%udfrdams;h 5x4x3x2x1 = 120 
fõ' Bg wu;rj" 0 ys 
l%udfrdams;h 1 f,i w¾: 
oelafõ. 
 

(ii) A process box in this flowchart 
may contain one or more 
statements. 
fuu .e,Sï igyfka tla l%shdj,s 
fldgqjl (process box) m%ldYk 
tlla fyda Bg jeä .Kkla fyda 
;sìh yels h' 

 

In this type of flow charts, we should analyse it and start filling it out with obvious points to gain much 

marks as possible 
fuu wdldrfha .e,Sï igyka j,§" wms th úYaf,aIKh lr yels;dla ,l=Kq ,nd .ekSu i|yd 
meyeÈ,s ,l=Kq j,ska th msrùu wdrïN l< hq;=h' 
 

A – Start/ Begin 

B -  Input = n 

C – Factorial = 1 

D - is n == 1 

E - factorial = factorial x n  

F - n = n - 1 
G - Display factorial 

 

First it’s obvious that we already know the start and end afterwards we can see two input and output 

boxes where the first one should be taking an input from the user and the other one should output the 

final answer 
m<uqj" wms oekgu;a wdrïNh iy wjidkh okakd nj meyeÈ,sh" miqj wmg wdodk iy m%;sodk 
fldgq folla oelsh yelsh" tys§ m<uqjekak mßYS,lhdf.ka wdodkhla ,nd .; hq;= w;r wfkl 
wjidk ms<s;=r m%;sodkh l< hq;=h' 
Input we should take from the user must be the integer that we must calculate the factorial, Hence lets 

fill the B box by  Input = n 
wms mßYS,lhdf.ka .; hq;= wdodkh wms l%udfrdams;h .Kkh l< hq;= mQ¾K ixLHdj úh hq;=h" 
tneúka B fldgqj Input = n u.ska mqrjkafkuq' 
 
The other output should display the answer lets assume we store the answer in a variable named 

factorial, hence the G box should be Display factorial 

wfkla m%;sodkh u.ska ms<s;=r fmkaúh hq;=h" wms ms<s;=r factorial kï úp,Hhl .nvd lrkafka 
hehs Wml,amkh lruq" tneúka G fldgqj Display factorial úh hq;=h' 
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In the C box we should define the factorial variable let’s use the following  Factorial = 1. 

C fldgqj ;=< wms factorial úp,Hh ks¾jpkh l< hq;=h" my; i|yka Factorial = 1 Ndú;d lruq' 
 

In the decision box we haven’t given the yes, no branches so let’s assume the yes branch point to G box 

and no branch point to E box 

f;aÍï fldgqfõ yes, no YdLdj ,nd § ke;" tneúka wms yes YdLdj G fldgqjg iy no YdLdj E 
fldgqjg Wml,amkh lruq' 
 

Now if the user inputs just 1 as the input going to a loop is useless so we should be able to directly point 

to the display output box we can achieve this by using the following condition  

is n == 1 

oeka mßYS,lhd Æmhlg 1 hk wdodkh muKla fhÿjfyd;a ksIaM, jk neúka" wmg th fl,skau 
m%;sodk fldgqj fj; fhduq lsÍug yels úh hq;=h' my; fldkafoaish Ndú;d lsÍfuka wmg fuh 
idlaId;a lr.; yelsh  
is n == 1 
 

by this if it is true as we initially have the factorial variable set to 1 if n is 1 this condition will directly 

point to the G box which contain display factorial 

fuh i;H kï" wm uq,ska idOl úp,Hh 1 f,i ilid we;s neúka" n" 1 kï"  fuu fldkafoaish 
iDcqju display factorial wvx.= G fldgqj fj; fhduq lrhs' 

 
Next in the E and F boxes must be used to calculate the factorial, here note that if the input is 5 the 
factorial should be 5 x 4 x 3 x 2 x 1 this is the same as 1 x 5 x 4 x 3 x 2 
B<Õg E iy F fldgq" l%udfrdams;h .Kkh lsÍu i|yd Ndú;d l< hq;=h" fuys wdodkh 5 kï 
l%udfrdams;h 5 x 4 x 3 x 2 x 1 úh hq;=h' fuh 1 x 5 x 4 x 3 x 2 g iudk nj i,lkak' 
 
So we can use the following algorithm in the E box factorial = factorial x n and in the F box we can do 
the decrement to n as follows  
b;ska wmsg E fldgqfjys factorial = factorial x n hk we,af.dß;uh Ndú;d l< yelsh' ;jo F 
fldgqfjys wmsg n j,g my; wdldrhg wvqùu isÿl< yelsh'  
 

n = n - 1 
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9. (a)  Draw the Entity Relationship (ER) diagram for the following scenario. 
my; ikao¾Nh i|yd N+;d¾: iïnkaO;d igyk w¢kak' 
 

A student uses the following data to register for subjects. Each subject is represented by its subject 
number (subjectNumber), subject name (subjectName) and prerequisite subject. A student can 
register for more than one subject during a semester. Each student has a first name (studentFname), 
a last name (studentLname) and a unique student number (studentid). Student, age (age) is required 
to register for subjects. Subjects are offered based on the availability of the resources. Hence some 
subjects will not be offered during a semester. A subject offered in a semester (subject_offering) 
includes subjectNumber, year, semester, teacher identifier (teacherld), and classroom. One 
subject_offering is assigned to a single teacher who is represented by a teacherld, name of the teacher 
(teacherName), and qualifications. Teacher can have several qualifications. Marks are awarded to 
students for each subject that they register.  
YsIHfhla úIhka i|yd ,shdmÈxÑ ùug my; i|yka o;a; Ndú; lrhs' iEu úIhla i|ydu thg 
wdfõKsl úIh wxlhla (subjectNumber), úIh kula (subjectName) iy mQ¾j wjYH;d úIhla 
(prerequisite subject) we;' tla wOHhk jdrhla ;=<" tla YsIHfhl=g úIhka tllg jeä .Kkla 
i|yd ,shdmÈxÑ úh yelsh' iEu YsIHfhla i|ydu uq,a kula (studentFname), jdi.ula 
(studentLname) iy wkkH jQ YsIH wxlhla (studentId) we;' úIhka i|yd ,shdmÈxÑ ùug" YsIHdf.a 
jhi (age) wjYH fõ' iïm;a ,nd .ekSfï yelshdj u; mokïj úIhka msßkefuhs' tneúka iuyr 
wOHhk jdr ;=< iuyr úIhka msßkefukafka ke;' úIh msßkeóula (subject_offering) ;=<" úIh 
wxlh (subjectNumber), j¾Ih (year), wOHhk jdrh (semester), .=rejrhdf.a y÷kajkh (teacherId) 
iy mkaks ldurh (classroom) wvx.= fõ' tla úIh msßkeóula (subject_offering) tla .=rejrhl= 
u.ska b.ekafjk w;r" iEu .=rejrhl=gu y÷kajkhla (teacherId), kula (teacherName) iy iqÿiqlï 
(qualifications) we;' .=rejrhdg iqÿiqlï lsysmhla ;sìh yelsh' ,shdmÈxÑ jQ iEu úIhla i|ydu 
isiqkag ,l=Kq m%odkh flf¾' 
 

Use only the terms from the list given below for the entities and attributes in your ER diagram. 

You have the freedom to choose relationship names. 
Tfí ER igyfka N+;d¾: (entities) iy ,dlaIKsl (attributes) i|yd my; ,ehsia;=fõ § we;s mo 
muKla Ndú; lrkak' iïnkaO;d (relationships) i|yd kï f;dard.ekSug Tng ksoyi we;' 
 
List: {age, classroom, DOB, marks, qualification, semester, student, studentFname, studentld, 
aaaaaastudentLname, subject, subject_offering, subjectName, subjectNumber, teacher, teacherld, 
aaaaaateacherName, year} 

Note: DOB – Date of Birth 
 

Let’s go through the given paragraph line by line. 
§ we;s fþofha fma<sfhka fma<sh úuiuq' 
 
A student uses the following data to register for subjects.  
YsIHfhla úIhka i|yd ,shdmÈxÑ ùug my; i|yka o;a; Ndú; lrhs' 
 
This depicts the relationship between Student and Subject. 
fuh YsIHhd (Student) iy úIh (Subject) w;r iïnkaOh ksrEmKh lrhs' 

 
Each subject is represented by its subject number (subjectNumber), subject name (subjectName) 

and prerequisite subject.  

iEu úIhla i|ydu thg wdfõKsl úIh wxlhla (subjectNumber), úIh kula (subjectName) iy 
mQ¾j wjYH;d úIhla (prerequisite subject) we;' 
 
This describes attributes of Subject entity. 
fuh úIh (Subject) N+;d¾:fha Wm,laIK úia;r lrhs'  
 
• Primary key ^m%d:ñl h;=r& – subjectNumber 

• Other attributes ^fjk;a Wm,laIK& – subjectName 

 

 
 
 

RAVINDU BANDARANAYAKE 
 

#ictfromabc -25- 



 

 

 
Here prerequisite subject is not another attribute of the Subject entity as it is not a feature/quality of a 
subject. It is an instance of the Subject entity. It depicts that a particular subject has a connection with 
another subject, called a prerequisite subject. Therefore, it is a binary relationship where an entity has a 
relationship with itself. 
fuys§ prerequisite subject úIh (Subject) N+;d¾:fhys fjk;a Wm,laIKhla fkdfõ" ukao th 
úIhl ,laIKhla$.=Khla fkdfõ' th úIh (Subject) N+;d¾:fhys wjia:djls' hï úIhla mQ¾j 
wjYH;d úIhla (prerequisite subject) f,i ye¢kafjk fjk;a úIhhla iuÕ iïnkaO;djla we;s nj 
th ksrEmKh lrhs' tneúka" th oaúuh iïnkaO;djhla jk w;r tys§ N+;d¾:hla ;ud iuÕu 
iïnkaO;djhla we;' 
 
 
 
 
 
 
 
 
 
 
 
A student can register for more than one subject during a semester.  
tla wOHhk jdrhla ;=<" tla YsIHfhl=g úIhka tllg jeä .Kkla i|yd ,shdmÈxÑ úh yelsh'  
 
This describes the cardinality of Student, Subject relationship.  
fuh YsIH (Student)" úIh (Subject) iïnkaO;djfha .KkSh;dj úia;r lrhs' 
 
While a subject can have more than one student, a student can register for more than one subject during 
a semester. (M:N, many-to-many relationship) 
úIhlg isiqka tllg jvd isáh yels w;r" YsIHfhl=g wOHhk jdrhla ;=< tla úIhlg jvd 
,shdmÈxÑ úh yelsh' ^M:N" nyq-nyq iïnkaO;djhla& 
 
Each student has a first name (studentFname), a last name (studentLname) and a unique student 

number (studentid). Student, age (age) is required to register for subjects.  

iEu YsIHfhla i|ydu uq,a kula (studentFname), jdi.ula (studentLname) iy wkkH jQ YsIH 
wxlhla (studentId) we;' úIhka i|yd ,shdmÈxÑ ùug" YsIHdf.a jhi (age) wjYH fõ' 
 
This describes attributes of Student entity. 
fuh YsIH (Student) N+;d¾:fha Wm,laIK úia;r lrhs' 
 
But as the age of a student changes with time, we have to keep updating its value. As it is not practical 
instead of taking user input for ‘age’, ‘date of birth’ of each user is recorded. Then age of the user is 
calculated and stored with in ‘age’, and we don’t have to change its value with time as the system 
automatically updates its value. Those type of attributes are known as derived attributes.  
kuq;a ld,h;a iuÕ YsIHfhl=f.a jhi fjkia jk úg wmg tys jákdlu hdj;ald,Sk lsÍug isÿfõ' 
‘age’ i|yd mßYS,l wdodkh ,nd .ekSu m%dfhda.sl fkdjk neúka th fjkqjg" tla tla 
mßYS,lhdf.a ‘date of birth’ igyka lr .efka' túg mßYS,lhdf.a jhi .Kkh lr ‘age’ iuÕ 
.nvd lrkq ,nk w;r" moaO;sh iajhxl%Shj tys w.h hdj;ald,Sk lrk neúka wmg tys w.h 
ld,h;a iuÕ fjkia lsÍug wjYH fkdfõ' tjeks Wm,laIK" jHq;amkak Wm,laIK f,i ye¢kafõ' 
 
Derived attributes jHq;amkak Wm,laIK 

 

Derived attributes are typically represented by a dashed oval. Derived attributes are not stored directly in 
the database; instead, they are computed when needed. 
jHq;amkak Wm,laIK idudkHfhka lvbß iys; ´j,dldrhlska ksrEmKh flf¾' jHq;amkak Wm,laIK 
iDcqju o;a; .nvdfõ .nvd lr ke;' tA fjkqjg" tAjd wjYH jQ úg .Kkh lr.kq ,efí' 
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 require 

 

subject 

subjectName 

prerequisite 

mainsubject 



 

 

 
• Primary key ^m%d:ñl h;=r& – studentid 

• Derived attribute ^jHq;amkak Wm,laIKh& – age 

• Other attributes ^fjk;a Wm,laIK& – studentFname, studentLname, DOB 

 
 
 
 
 
 
 
 
 

 
Subjects are offered based on the availability of the resources. Hence some subjects will not be 

offered during a semester.  
iïm;a ,nd .ekSfï yelshdj u; mokïj úIhka msßkefuhs' tneúka iuyr wOHhk jdr ;=< 
iuyr úIhka msßkefukafka ke;' 
 

Even though previously it was given that students can register for subjects, here it has given that 
“Subjects are offered based on the availability of the resources”, which means that a student can not 
register for any subject of his/her liking in a given semester; and that subjects offered in a particular 
semester may vary due to the availability of resources.  
isiqkag úIhhka i|yd ,shdmÈxÑ úh yels nj óg fmr ,nd§ ;snqKo" fuys § we;af;a “iïm;a ,nd 
.ekSfï yelshdj u; mokïj úIhka msßkefuhs” hkakhs" tkï YsIHfhl=g hï wOHhk jdrhl 
;uka leu;s úIhhla i|yd ,shdmÈxÑ úh fkdyels nj;a" hï wOHhk jdrhl bÈßm;a lrkq ,nk 
úIhhka iïm;a we;s nj ksid fjkia úh yels nj;a h' 
 

Therefore, if we create a direct relationship between student and subject, that won’t be correct as a 
student can not register for any subject. So, the relationship should be made through subject_offering, as 
a student can only register to the subjects offered with in a certain semester.  
tneúka" wms YsIHhd (Student) iy úIh (Subject) w;r iDcq iïnkaO;djhla we;s l,fyd;a" 
YsIHfhl=g lsisÿ úIhhla i|yd ,shdmÈxÑ úh fkdyels neúka th ksjerÈ fkdfõ' tneúka" 
YsIHfhl=g ,shdmÈxÑ úh yelafla hï wOHhk jdrhl § bÈßm;a lrk úIhhka i|yd muKla 
neúka" úIh msßkeóula (subject_offering) yryd iïnkaO;djh we;s l< hq;=h' 

 

The following relationship is not correct. 
my; iïnkaO;djh ksjerÈ fkdfõ' 
 
 
 
 
 
So, the relationship between student and subject should be as follows; 
tneúka" YsIHhd (Student) iy úIh (Subject) w;r iïnkaOh my; mßÈ úh hq;=h; 
 
 
 
 

 
Even though subject_offering is a separate entity, it cannot exist without the subject entity. Therefore, it is 
considered a weak entity. Subject_offering relies on the subject entity for its definition and context, 
meaning that each subject_offering must be associated with specific subject for it to meaningful and valid. 
úIh msßkeóu (subject_offering) fjku N+;d¾:hla jqjo" thg úIh (Subject) N+;d¾:h fkdue;sj 
mej;sh fkdyel' tneúka th ÿ¾j, N+;d¾:hla f,i ie,fla' úIh msßkeóu (subject_offering), tys 
ks¾jpkh iy ikao¾Nh i|yd úIh (Subject) N+;d¾:h u; r|d mj;S" thska woyia jkafka tla 
tla úIh msßkeóu (subject_offering) w¾:j;a iy j,x.= ùug ksYaÑ; úIhhla iuÕ iïnkaO úh 
hq;= njhs' 
 
 

 

 registers 

 

student subject_offering  offers 

 

subject M N M N 
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Every weak entity has total participation in its relationship with the strong entity. So, the 
subject_offering’s line should be double-lined, depicting its total participation with Subject.   
iEu ÿ¾j, N+;d¾:hlgu m%n, N+;d¾:h iuÕ we;s iïnkaOhg mQ¾K iyNd.S;ajhla we;' tneúka" 
úIh (Subject) iuÕ tys mQ¾K iyNd.S;ajh ksrEmKh lrñka" úIh msßkeófuys (subject_offering) 
ys f¾Ldj oaú;aj f¾Ld l< hq;=h' 
 
 
 
 
 
A subject offered in a semester (subject_offering) includes subjectNumber, year, semester, teacher 

identifier (teacherld), and classroom. 

úIh msßkeóula (subject_offering) ;=<" úIh wxlh (subjectNumber), j¾Ih (year), wOHhk jdrh 

(semester), .=rejrhdf.a y÷kajkh (teacherId) iy mkaks ldurh (classroom) wvx.= fõ' 
 
As subject_offering is a weak entity, it doesn’t have a primary key. Weak entities do have a partial key 
for uniquely identifying instances of the weak entity.  
úIh msßkeóu (subject_offering) ÿ¾j, N+;d¾:hla neúka" thg m%d:ñl h;=rla fkdue;' ÿ¾j, 
N+;d¾:j,g ÿ¾j, N+;d¾:fha wjia:d wkkH f,i y÷kd .ekSu i|yd w¾O h;=rla we;'  
 
But here partial key of subject_offering has not specified. 
kuq;a fuys úIh msßkeófuys (subject_offering) w¾O h;=r i|yka lr fkdue;' 
 
subjectNumber is the primary key of its strong entity (Subject entity), and teacherld is the foreign key 
from Teacher entity. Foreign key depicts the relationship between subject_offering and Teacher. 
subjectNumber hkq tys m%n, N+;d¾:fha ^Subject N+;d¾:h& m%d:ñl h;=r jk w;r" teacherld hkq 
.=re (Teacher) N+;d¾:fha wd.ka;=l h;=r fõ' wd.ka;=l h;=r úIh msßkeóula (subject_offering) iy 
.=rejrhd (Teacher) w;r iïnkaOh ksrEmKh lrhs' 
• Normal attributes ^idudkH Wm,laIK& – year, semester, classroom 
 
 
 
 
 
 
 
 
 
 
One subject_offering is assigned to a single teacher… 

tla úIh msßkeóula (subject_offering) tla .=rejrhl= u.ska b.ekafjk w;r… 
 
This describes the cardinality of subject_offering, Teacher relationship.  
fuh úIh msßkeóu (subject_offering)" .=rejr (Teacher) iïnkaO;djfha .KkSh;dj úia;r lrhs' 
 
One subject_offering is assigned to one teacher. And a teacher can teach for one or more 
subject_offering(s). (1:M, one-to-many relationship) 
tla úIh msßkeóula (subject_offering) tla .=rejrfhl=g mjrd we;' .=rejrfhl=g úIh msßkeóï 
(subject_offering) tlla fyda lsysmhla i|yd b.ekaúh yel' ^1:M" tAl-nyq iïnkaO;djhla& 

 
… a single teacher who is represented by a teacherld, name of the teacher (teacherName), and 

qualifications. Teacher can have several qualifications.  

…iEu .=rejrhl=gu y÷kajkhla (teacherId), kula (teacherName) iy iqÿiqlï (qualifications) we;' 
.=rejrhdg iqÿiqlï lsysmhla ;sìh yelsh' 
 
This describes attributes of Teacher entity. 
fuh .=re (Teacher) N+;d¾:fha Wm,laIK úia;r lrhs' 
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The line “Teacher can have several qualifications” signifies that the attribute ‘qualification’ can hold 
multiple values. Therefore, ‘qualification’ should be taken as a multivalued attribute. Multivalued 
attributes are represented by double-lined ovals in ER diagrams. 
“.=rejrhdg iqÿiqlï lsysmhla ;sìh yelsh” hk fma<sfhka woyia jkafka ‘iqÿiqlï’ (qualification) 
hk Wm,laIKhg nyq w.hka ;sìh yels njhs' tfyhska ‘iqÿiqlï’ (qualification) nyq jákdlï iys; 
Wm,laIKhla f,i .; hq;=h' nyq jákdlï iys; Wm,laIK ER rEm igyka j, oaú;aj f¾Ld 
iys; ´j,dldr u.ska ksrEmKh flf¾' 
 

• Primary key ^m%d:ñl h;=r& – teacherld 

• Multivalued attribute ^nyq jákdlï iys; Wm,laIKh& – qualification 

• Other attributes ^fjk;a Wm,laIK& – teacherName 

 
 

 

 

 

 

 

 

 

 
Marks are awarded to students for each subject that they register. 
,shdmÈxÑ jQ iEu úIhla i|ydu isiqkag ,l=Kq m%odkh flf¾' 
 
‘Marks’ is a descriptive attribute, as it describes properties of the relationship between Student and 
subject_offering rather than the entities themselves. ‘Marks’ is specific to each instance of the 
relationship, meaning it is unique for each combination of Student and subject_offering. 
‘,l=Kq’ (Marks) hkq úia;rd;aul Wm,laIKhls" th N+;d¾:j,g jvd YsIH (Student) iy úIh 
msßkeóu (subject_offering) w;r iïnkaO;djfha Wm,laIK úia;r lrhs' in|;djfha tla tla 
wjia:djg ‘,l=Kq’ (Marks) úfYaIs; fõ" thska woyia jkafka th YsIH (Student) iy úIh msßkeóu 
(subject_offering) tla tla ixfhdackh i|yd wkkH fõ' 

 
By combining all the details provided in the paragraph, the ER diagram can be drawn as follows; 
fþofha olajd we;s ish¨u úia;r tAldnoaO lsÍfuka" ER rEm igyk my; mßÈ we¢h yelsh; 
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(b) Use the following Employee, and Assign Project denormalized tables to answer parts (i), (ii), (iii), 

(iv) and (v). Please note that primary key(s) of each table is(are) underlined. 

(i), (ii), (iii), (iv) iy (v) hk fldgiaj,g ms<s;=re ,nd§ug my; i|yka Employee (fiajl) iy 
Assign_Project (jHdmD;s wkshqla;hka) hk m%u;lrKh fkdjQ  j.= Ndú; lrkak' tla tla j.=fõ 
m%d:ñl h;=r^re& háka bß we| we;s nj i,lkak' 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
(i) Write down the output of the following SQL statement:  

my; SQL m%ldYfha m%;sodkh ,shd olajkak' 
 

 

SELECT Employee.FullName, Employee.Salary 
FROM Employee, Assign_Project 
WHERE Assign Project Employeeld = Employee Employeeld; 

 

The two tables detail employee information and project assignments. The "Employee" table lists 

employees with their ID, name, date of birth, and salary, where EmployeeId is the primary key. The 

"Assign_Project" table shows which projects are assigned to which employees, identified by their 

employee ID (foreign key), and includes the project ID (primary key), project name and description. 

j.= fol fiajl f;dr;=re iy jHdmD;s mejreï úia;r lrhs' "Employee" j.=fõ fiajlhska Tjqkaf.a 
ye÷kqïm;" ku" Wmka Èkh iy jegqm iuÕ ,ehsia;=.; lrhs" tys§ EmployeeId m%d:ñl h;=r fõ' 
"Assign_Project" j.=j uÕska Tjqkaf.a fiajl ye÷kqïm; ^wd.ka;=l h;=r& u.ska y÷kdf.k" jHdmD;s 
ye÷kqïm; ^m%d:ñl h;=r&" jHdmD;s ku iy úia;rh we;=<;a jk fiajlhskag mjrk ,o jHdmD;s 
fmkajhs' 
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Employee 

EmployeeId FullName DOB Salary 

E001 Saman Perera 12/02/1978 140000 

E002 Upul Fernando 23/05/1982 44000 

E005 Chris Peris 11/08/1980 44000 

E007 Kamala Gamage 08/08/1973 52000 

E008 Sunil Perera 25/04/1969 115000 

E011 Vipul Namal 09/02/1977 38000 

 

Assign_Project 

ProjectId EmployeeId PName Description 

P04 E002 Sales Implement sales management system 

P04 E008 Sales Implement sales management system 

P06 E007 HRM Implement sales HRM system 

P07 E002 Library Implement library management system 

P09 E001 Inventory Implement Inventory management system 

P09 E007 Inventory Implement Inventory management system 

 



 

 

 
SELECT Employee.FullName, Employee.Salary 
 

SELECT:  
This clause specifies the columns you want to retrieve from the tables. 
fuu j.ka;sh Tng j.= j,ska ,nd .ekSug wjYH ;Sre kshu lrhs' 
 

Employee.FullName, Employee.Salary:  
These are the columns selected for output. The Employee. prefix indicates that these columns are from the  
"Employee" table. 
fïjd m%;sodkh i|yd f;dard.;a ;Sre fõ' Employee. Wmi¾.h fmkakqï lrkafka fuu ;Sre "Employee" 
j.=fjka njhs' 
 
FROM Employee, Assign_Project 
 

FROM:  
This clause specifies the tables from which to retrieve the data. 
fuu j.ka;sh o;a; ,nd .ekSug j.= kshu lrhs' 
 

Employee, Assign_Project:  
These are the tables involved in the query.  
fuu úuiqug iïnkaO j.= fõ'  
 
WHERE Assign_Project.EmployeeId = Employee.EmployeeId; 
 

WHERE:  
This clause specifies the condition for filtering the rows. 
fuu j.ka;sh fma<s fmÍu ^filter lsÍu& i|yd fldkafoaish kshu lrhs' 
 

Assign_Project.EmployeeId = Employee.EmployeeId: 
This condition matches rows from the "Assign_Project" table with rows from the "Employee" table where 
the EmployeeId values are equal. This joins the two tables on the EmployeeId column. 
fuu fldkafoaish "Assign_Project" j.=fõ we;s fma<s yd EmployeeId w.hka iudk jk "Employee" 
j.=fõ we;s fma<s iuÕ .e,fma' fuh EmployeeId ;Srej u; j.= fol iïnkaO lrhs' 

 
So, this query basically retrieves the names and salaries of employees who have been assigned to projects 
by matching their EmployeeId in the "Assign_Project" table with their EmployeeId in  "Employee" table. 
tneúka" fuu úuiqu uQ,sl jYfhka "Assign_Project" j.=fõ we;s Tjqkaf.a EmployeeId iy "Employee" 
j.=fõ we;s EmployeeId iuÕ .e,mSfuka jHdmD;s i|yd wkqhqla; lr we;s fiajlhskaf.a kï iy 
jegqma ,nd .kS' 
 
Output m%;sodkh :- 
 

+---------------+-----------+ 
| FullName      | Salary    | 
+---------------+-----------+ 
| Upul Fernando |  44000.00 | 
| Sunil Perera  | 115000.00 | 
| Kamala Gamage |  52000.00 | 
| Upul Fernando |  44000.00 | 
| Saman Perera  | 140000.00 | 
| Kamala Gamage |  52000.00 | 
+---------------+-----------+ 
 
Here, repeated data occurs because each row in the "Assign_Project" table that matches a row in the 
"Employee" table produces a result. Since employees can be assigned to multiple projects, each 
assignment will produce a row in the result set. 
fuys§" kej; kej; o;a; we;s jkafka "Employee" j.=fõ we;s fma<shlg .e,fmk "Assign_Project" 
j.=fõ tla tla fma<shla m%;sM,hla ksmojk neúks' fiajlhska nyq jHdmD;s i|yd mejßh yels neúka" 
iEu mejreulau m%;sM, lÜg,fha fma<shla we;s lrhs' 
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(ii) Write an SQL statement to display the names of the employees who are assigned to project aP04. 

P04 jHdmD;shg(project) wkshqla; lr we;s fiajlhkaf.a kï m%o¾Ykh lsÍug SQL m%ldYhla ,shkak'. 
 

The statement in SQL which is used to retrieve data from tables in a database is the SELECT statement. 

It typically follows the following format: 

o;a; iuqodhl j.= j,ska o;a; ,nd .ekSug Ndú;d lrk SQL ys m%ldYh SELECT m%ldYhhs' th 
idudkHfhka my; wdlD;sh wkq.ukh lrhs( 
 
SELECT column_name1, column_name2, ... 
FROM table_name1, table_name2, ... 
WHERE condition; 

 

JOIN Clauses in SQL 

SQL ys JOIN j.ka;s 
 
In SQL, joins are used to combine rows from two or more tables based on a related column between 
them. Here are explanations of the common types of joins: 
SQL ys" tAjd w;r iïnkaê; ;Srejla u; mokïj j.= follska fyda jeä .Kklska fma<s tAldnoaO 
lsÍug iïnkaO lsÍï Ndú;d lrhs' fmdÿ iïnkaOl j¾. ms<sn| meyeÈ,s lsÍï fukak( 
 
1. INNER JOIN 

 

An INNER JOIN returns only the rows that have matching values in both tables. 
INNER JOIN tlla ,nd fokafka j.= foflysu .e,fmk w.hka we;s fma<s muKs' 
 
SELECT columns 
FROM table1 
INNER JOIN table2 
ON table1.column = table2.column; 

 
2. LEFT JOIN (or LEFT OUTER JOIN) 

 

A LEFT JOIN returns all the rows from the left table and the matched rows from the right table. If 
no match is found, NULL values are returned for columns from the right table. 
LEFT JOIN tlla jï j.=fjka ish¨u fma<s iy ol=Kq j.=fjka .e,fmk fma<s wdmiq ,nd fohs' 
.e<mSula fidhd.; fkdyels kï" ol=Kq j.=fjka ;Sre i|yd NULL w.hka wdmiq ,nd fokq we;' 
 

SELECT columns 
FROM table1 
LEFT JOIN table2  
ON table1.column = table2.column; 

 
3. RIGHT JOIN (or RIGHT OUTER JOIN) 

 

A RIGHT JOIN returns all the rows from the right table and the matched rows from the left table. If 
no match is found, NULL values are returned for columns from the left table. 
RIGHT JOIN tlla ol=Kq j.=fõ we;s ish¨u fma<s iy jï j.=fjka .e,fmk fma<s ,nd fohs' 
.e<mSula fidhd.; fkdyels kï" jï j.=fjka ;Sre i|yd NULL w.hka ,nd fokq we;' 
 

SELECT columns 
FROM table1 
RIGHT JOIN table2 
ON table1.column = table2.column; 
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4. FULL JOIN (or FULL OUTER JOIN) 

 

A FULL JOIN returns all rows when there is a match in either the left table or the right table. If there 
is no match, the result is NULL on the side where there is no match. 
FULL JOIN tlla jï j.=fõ fyda ol=Kq j.=fõ .e<mSula we;s úg ish¨u fma<s ,nd fohs' 
.e<mSula fkdue;s kï" m%;sM,h NULL jkafka .e<mSula ke;s me;af;a h' 
 

SELECT columns 
FROM table1 
FULL JOIN table2 
ON table1.column = table2.column; 

 
So, to display the names of the employees who are assigned to project "P04", you can use any of the 
following SQL statements. 
tneúka" "P04" jHdmD;shg mjrd we;s fiajlhskaf.a kï m%o¾Ykh lsÍug" my; SQL m%ldYhka 
Ndú;d l< yel' 
 

• Using a basic join in the WHERE clause: 
WHERE j.ka;sfha uQ,sl tl;=jla Ndú;d lsÍu( 

 

SELECT Employee.FullName 
FROM Employee, Assign_Project 
WHERE Employee.EmployeeId = Assign_Project.EmployeeId AND 
Assign_Project.ProjectId = 'P04'; 

 
• Using an INNER JOIN: 

INNER JOIN Ndú;d lsÍu( 
 

SELECT Employee.FullName 
FROM Employee INNER JOIN Assign_Project ON Employee.EmployeeId = 
Assign_Project.EmployeeId 
WHERE Assign_Project.ProjectId = 'P04'; 

 

• Using an INNER JOIN with table aliases: 
j.= wkaj¾: iys; INNER JOIN Ndú;d lsÍu( 

 

SELECT E.FullName 
FROM Employee as E INNER JOIN Assign_Project as A ON E.EmployeeId = 
A.EmployeeId 
WHERE A.ProjectId = 'P04'; 

 
(iii) In which normal form does the Assign_Project table exist? 

Assign_Project j.=j l=uk m%u; wjia:dfjys mj;S o? 
 

 
 
 

 
 

To determine the normal form of the Assign_Project table, we need to follow a step by step process.  
Assign_Project j.=fõ m%u; wjia:dj ;SrKh lsÍu i|yd" mshjfrka mshjr l%shdj,shla wkq.ukh 
l< hq;=h' 
 
Step 1: Ensure First Normal Form (1NF) 

mshjr 1 : m<uq m%u; wjia:dj ^1NF& iy;sl lrkak 
 

• In 1NF, table columns should contain indivisible values. There cannot be any multivalued columns.  
1NF ys" j.= ;Srej, fnÈh fkdyels w.hka wvx.= úh hq;=h' nyq w.h l< ;Sre ;sìh fkdyel' 

 
 

 0NF 1NF 2NF 3NF 

Multivalued Columns ^nyq w.h l< ;Sre& Yes No No No 

Partial Dependencies ^wdxYsl mrdh;a;;d& Yes Yes No No 

Transitive Dependencies ^ixl%dka;s mrdh;a;;d& Yes Yes Yes No 
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Therefore, the table Assign_Project meets the 1NF criteria. 
tneúka" Assign_Project j.=j 1NF ks¾Kdhl imqrd,hs' 
 

Step 2: Ensure Second Normal Form (2NF) 

mshjr 2:  fojk m%u; wjia:dj ^2NF& iy;sl lrkak 
 

• 2NF requires that the table is in 1NF. 
2NF i|yd j.=j 1NF ys ;sîu wjYH fõ' 

 

• All non-key attributes should fully functionally dependent on the entire primary key. 
ish¨u h;=re fkdjk .=Kdx. iïmQ¾K m%d:ñl h;=r u; iïmQ¾Kfhkau l%shdldÍj r|d mej;sh hq;=h' 

 
Let's assume the primary key is a composite key of ProjectId and EmployeeId. 
m%d:ñl h;=r ProjectId iy EmployeeId ys ixhqla; h;=rla hehs Wml,amkh lruq' 
 

Identify functional dependencies: 
l%shdldÍ mrdh;a;;d y÷kd .kak( 
 

• PName - ProjectId 

• Description - ProjectId 
 
Since PName and Description depend only on ProjectId and not on the entire composite key, this table 
has partial dependencies. 
PName iy Description, ProjectId u; muKla r|d mj;sk w;r iïmQ¾K ixhqla; h;=r u; r|d 
fkdmj;sk neúka" fuu j.=jg wdxYsl mrdh;a;;d we;' 
 

Therefore, the table Assign_Project is not in 2NF due to partial dependencies. 
tneúka" wdxYsl mrdh;a;;d fya;=fjka Assign_Project j.=j 2NF ys fkdue;' 
 
Step 3: Ensure Third Normal Form (3NF) 

mshjr 3 ( f;jk m%u; wjia:dj ^3NF& iy;sl lrkak 
 

• 3NF requires that the table is in 2NF.  
3NF i|yd j.=j 2NF ys ;sîu wjYH fõ' 

 

• Non-key attributes should not depend on other non-key attributes. 
m%Odk fkdjk .=Kdx. fjk;a m%Odk fkdjk .=Kdx. u; r|d fkdisáh hq;=h' 

 
Since the table is not in 2NF, it cannot be in 3NF. 
j.=j 2NF ys fkdue;s neúka th 3NF ys ;sìh fkdyel' 

 

Therefore, Assign_Project table is in 1NF. 
tneúka" Assign_Project j.=j 1NF ys we;' 

 

(iv) What needs to be done to convert the Assign_Project table into its next normal form? Justify ayour 
answer. 

Assign_Project j.=j B<Õ m%u; wjia:djg yerùug l=ula l< hq;= o@ Tfí ms<s;=r idOdrKSlrKh 
lrkak' 

 
To convert the Assign_Project table into its next normal form, which is the Second Normal Form (2NF), 

we need to remove the partial dependencies. This can be done by creating separate tables where each non-

key attribute is fully functionally dependent on the primary key. 

Assign_Project j.=j tys ó<Õ idudkH iajrEmhg mßj¾;kh lsÍug" tkï fojk idudkH fmdaruh 
^2NF& fj; mßj¾;kh lsÍug" wdxYsl mrdh;a;;d bj;a lsÍug wjYH fõ' m%d:ñl h;=r u; tla 
tla-h;=re fkdjk .=Kdx. iïmQ¾Kfhkau l%shdldÍj r|d mj;sk fjku j.= iE§fuka fuh l< yel' 
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Steps to Convert to 2NF: 

2NF fj; mßj¾;kh lsÍug mshjr: 
 

• Identify Partial Dependencies. 
wdxYsl mrdh;a;;d y÷kd .kak' 

 

In the Assign_Project table, PName and Description depend only on ProjectId and not on the 

composite key (ProjectId, EmployeeId). 

Assign_Project j.=fõ" PName iy Description r|d mj;skafka ProjectId u; muKla jk w;r 
ixhqla; h;=r (ProjectId, EmployeeId) u; fkdfõ' 

 

• Ccreate separate tables to eliminate partial dependencies. 
wdxYsl mrdh;a;;d bj;a lsÍu i|yd fjku j.= idokak' 

 

First, we have to create a Project Table. This table will have the columns ProjectId, PName and 

Description. Its purpose is to store information about projects, ensuring that PName and Description 

are dependent only on ProjectId. 

uq,skau Project j.=jla idod.; hq;=hs' fuu j.=fõ ProjectId" PName iy Description hk ;Sre 
we;' PName iy Description, ProjectId u; muKla r|d mj;sk nj iy;sl lrñka jHdmD;s 
ms<sn| f;dr;=re .nvd lsÍu tys wruqKhs' 

 

 

 

 

 

 

 

Then, we have to create Assign_Project Table. This table will have the columns ProjectId and EmployeeId. 

Its purpose is to store the assignment of employees to projects. 

bkamiq" Assign_Project j.=jla idod.; hq;=hs' fuu j.=fõ ProjectId iy EmployeeId hk ;Sre we;' 
tys wruqK jkafka jHdmD;s i|yd fiajlhska mejÍu .nvd lsÍuhs' 
 

ProjectId EmployeeId 

P04 E002 

P04 E008 

P06 E007 

P07 E002 

P09 E001 

P09 E007 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ProjectId PName Description 

P04 Sales Implement sales management system 

P06 HRM Implement sales HRM system 

P07 Library Implement library management system 

P09 Inventory Implement Inventory management system 
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(v) Give an example SQL query where the update anomaly can occur in Assign_Project table. 

Assign_Project j.=fõ hdj;ald,sk lsÍfï úIu;djla (update anomaly) we;s úh yels SQL úuiqulg 
(query) WodyrKhla fokak' 

 

Insertion, deletion and update anomalies can happen in tables which are not fully normalized, just like 

Assign_Project table given in this question. 

fuu m%Yakfha § we;s Assign_Project j.=j fuka" iïmQ¾Kfhka m%u;lrKh fkdl< j.= ;=< we;=¿ 
lsÍu" uld oeóu iy hdj;ald,Sk úIu;d isÿ úh yel' 
 

Inconsistent data and foreign key mismatch are the outcomes of update anomalies. 
fkd.e,fmk o;a; iy wd.ka;=l h;=re fkd.e,mSu hdj;ald,Sk úIu;dj, m%;sM, fõ' 
 

Inconsistent Data  
fkd.e,fmk o;a;( 
 

When updating only specific rows instead of all related rows, it causes data inconsistency. For example, 

updating the PName or Description for only one EmployeeId does not propagate the changes to all rows 

related to the same project. 
ish¨u iïnkaê; fma<s fjkqjg úfYaIs; fma<s muKla hdj;ald,Sk lrk úg" th o;a; fkd.e,mSu 
we;s lrhs' WodyrKhla f,i" tla EmployeeId i|yd muKla PName fyda Description hdj;ald,Sk lsÍu 
tlu jHdmD;shg wod< ish¨u fma<sj,g fjkialï m%pdrh fkdlrhs' 
 

Ex:  
UPDATE Assign_Project 
SET PName = 'SalesSys' 
WHERE EmployeeId = 'E008'; 
 

This query changes the PName for projects where EmployeeId is 'E008' from 'Sales' to 'SalesSys'. 

fuu úuiqu u.ska EmployeeId, 'E008' jk jHdmD;s i|yd PName 'Sales' isg 'SalesSys' olajd fjkia 
lrhs' 
 

If there are other rows with the same project (ProjectId P04 in this case) assigned to different employees, 

and they still have the old PName, this results in inconsistency. The project names for the same project 

differ based on the employee. 

tlu jHdmD;shla iys; fjk;a fma<s ;sfí kï ^fuu wjia:dfõ§ ProjectId, P04& úúO fiajlhskag mjrd 
we;s w;r" Tjqka i;=j ;ju;a merKs PName ;sfí kï" fuh fkd.e,mSulg fya;= fõ' fiajlhd u; 
mokïj tlu jHdmD;sh i|yd jHdmD;s kï fjkia fõ' 
 

Ex: 
UPDATE Assign_Project 
SET Description = 'Inventory System' 
WHERE EmployeeId = 'E008'; 
 

This query updates the Description for projects where EmployeeId is 'E008' to 'Inventory System'. 

fuu úuiqu EmployeeId, 'E008' f,i we;s jHdmD;s i|yd úia;rh 'Inventory System' fj; hdj;ald,Sk 
lrhs' 
 

If the same project (ProjectId P04 in this case) is assigned to other employees, the Description will differ 

for the same project, leading to inconsistency. 

tlu jHdmD;sh ^fuu wjia:dfõ§ ProjectId, P04& fjk;a fiajlhskag mjrkq ,enqjfyd;a" tu jHdmD;sh 
i|yd úia;rh fjkia jk w;r" th wkql+,;djhg fya;= fõ' 
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Foreign Key Mismatch  
wd.ka;=l h;=re fkd.e,mSu( 
 

Changing EmployeeId in the Employee table without reflecting the changes in the Assign_Project table 

causes foreign key mismatches. The Assign_Project table will refer to an old EmployeeId which no longer 

exists in the Employee table. 

Assign_Project j.=fõ fjkialï ms<sìUq fkdlr Employee j.=fõ EmployeeId fjkia lsÍu wd.ka;=l 
h;=re fkd.e,mSï we;s lrhs' Assign_Project j.=j Employee j.=fõ ;jÿrg;a fkdmj;sk merKs 
EmployeeId fj; fhduq jkq we;' 
 

Ex: 
UPDATE Employee 
SET EmployeeId = 'E003' 
WHERE EmployeeId = 'E002'; 
 

This query updates the EmployeeId in the Employee table from 'E002' to 'E003'. 

fuu úuiqu Employee j.=fõ EmployeeId 'E002' isg 'E003' olajd hdj;ald,Sk lrhs' 
 

If the EmployeeId in the Assign_Project table is not updated accordingly, it leads to a foreign key 

inconsistency. The Assign_Project table will still have 'E002' for the projects assigned to that employee, 

causing a mismatch with the updated Employee table. 

Assign_Project j.=fõ EmployeeId tA wkqj hdj;ald,Sk fkdl<fyd;a" th wd.ka;=l h;=re 
fkd.e,mSulg u. mdohs' Assign_Project j.=fõ ;ju;a tu fiajlhdg mjrd we;s jHdmD;s i|yd 'E002' 

we;" th hdj;ald,Sk Employee j.=j iuÕ fkd.e,mSula we;s lrhs' 
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10.(a) A user starts a web browser on her single processor computer to go through some Python tutorials.  

She also starts a text editor to work on her Python program.  
mßYS,lfhla mhs;ka ksnkaO wOHhkh i|yd wehf.a ;ks ilikhlska (single processor) hq;a 
mß.Klfha fjí w;ßlaiqjla wdrïN lrhs' wehf.a mhs;ka fla;fha lghq;= lsßug weh mdG 
ixialdrlhla o (text editor) wdrïN lrhs' 

 

The diagram shows how the web 

browser (PW) and the text editor (PT) 

processes run on the processor along 
with the operating system (POS) since 

the time the user started the web 
browser. 
weh fjí w;ßlaiqj wdrïN l< 
fudfydf;a isg" ilikh u;" fjí 
w;ßlaiq l%shdhkh (PW), mDG 
ixialdrl l%shdhkh (PT), iy 
fufyhqï moaO;sh (POS), l%shd;aul jk  
wdldrh hdno m%ia;drfhka oelafõ' 
 

What important work related to PW, and PT  
will be performed by the operating system during the time period indicated by ‘O’? 
fufyhqï moaO;sh u.ska ‘O’ ld, iSudfõ§"PW iy PT wdY%s;j isÿlrk jeo.;a ld¾h fudkjd o? 

 

During the time period 'O' indicated in the diagram, the operating system will perform the following 
important work related to the web browser (PW) and text editor (PT) processes on the single processor 
computer. 
rEm igyfka olajd we;s ‘O’ ld, iSudj ;=<" fufyhqï moaO;sh ;ks ilikh mß.Klfha fjí 
w;ßlaiqj PW iy mdG ixialdrl PT l%shdj,Ska iïnkaO my; i|yka jeo.;a ld¾hhka bgq lrkq 
we;' 
 
Process Scheduling 
l%shdj,s Wmf,aLk.; lsÍu 
 

• The operating system will schedule the PW, PT, and POS processes to run on the single processor in a 
timely manner. 
fufyhqï moaO;sh ^PW, PT& iy Pos l%shdj,s ;ks ilikh u; ld,dkqrEmj l%shd;aul lsÍug 
Wmf,aLk.; lrkq we;' 

 

• It will use a scheduling algorithm like round-robin or priority-based scheduling to give each process 
a fair share of the CPU time. 
th tla tla l%shdj,shg CPU ld,fhka idOdrK fldgila ,nd §ug rjqkaâ frdìka fyda m%uqL;d 
u; mokï jQ Wmf,aLk.; lsÍfï we,af.dß;uhla Ndú;d lrkq we;' 

 

• The operating system will perform context switches between the processes to allow them to make 
progress. 
fufyhqï moaO;sh l%shdj,s w;r m%.;shla ,nd .ekSug ikao¾N udre lsÍï isÿ lrhs' 

 

• So,according to the above question PW will stop the execution  and will go back to the ready 
stage/blocked stage during the time period ‘o’. 
tneúka" by; m%Yakhg wkqj PW l%shd;aul lsÍu kj;ajk w;r ‘o’ ld, iSudj ;=< iQodkï 
wÈhr$wjysr jQ wÈhr fj; wdmiq hkq we;' 

 
Context Switching 
ikao¾Nh udre lsÍu 
A context switch is the mechanism to store and restore the state or context of a CPU in Process Control 
block so that a process execution can be resumed from the same point at a later time. 
ikao¾Nh iaúphla hkq CPU tll ;;ajh fyda ikao¾Nh l%shdj,s md,k jdrK ;=< .nvd lr 
m%;sidOkh lsÍfï hdka;%Kh jk w;r tuÕska l%shdj,s l%shd;aul lsÍu tu ia:dkfha isgu miqj kej; 
wdrïN l< yel' 

 

 

 

Processes 

Time 
POS 

PW 

PT 

Q Q Q Q 

O 

W 
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Memory Management 
u;l l<ukdlrKh 
 

• The operating system will manage the allocation of main memory (RAM) among the PW, PT, and POS 
processes. 
fufyhqï moaO;sh PW, PT iy POS l%shdj,s w;r m%Odk u;lh (RAM) fjka lsÍu l<ukdlrKh 
lrhs' 

 

• It will use techniques like paging and segmentation to load the code and data of each process into 
memory as needed. 
th tla tla l%shdj,sfha fla;h iy o;a; wjYH mßÈ u;lhg mQrKh lsÍug fmaðx iy LKavkh 
jeks Ys,amSh l%u Ndú;d lrkq we;' 

 

• The operating system will handle virtual memory and page faults if a process tries to access memory 
that is not currently loaded. 
l%shdj,shla oekg mgjd fkdue;s u;lhg m%fõY ùug W;aidy lrkafka kï fufyhqï moaO;sh 
w;:H u;lh iy msgq fodaI yiqrejkq we;' 

 

• PW saves it’s current state to it’s PCB. 
PW tys j;auka ;;ajh tys PCB ;=< ;nhs 

 

• The Previously saved status of PT will be read from the PCB. 
PT ys l,ska iqrlsk ,o ;;a;ajh PCB fj;ska lshjkq ,efí' 

 
(b) Assume that the time period the operating system allocates to each process to run on the processor in 

a single instance is Q.  
tla wjia:djl§ ilikh u; l%shd;aul ùug fufyhqï moaO;sh tla tla l%shdhkhg fjka lrk ld, 
iSudj Q hehs Wml,amkh lrkak'  
 

Explain why W (the time period the web browser process runs at the second instance) is less than Q 
as shown in the graph. 
m%ia;drfha fmkajd we;s mßÈ W (fjí w;ßlaiq l%shdhkh fojk j;djg l%shd;auljk ld,h) Q g jvd 
wvq jkafka ukaoehs meyeÈ,s lrkak' 
 

I/O Management 

I/O l<ukdlrKh 
 

• PW has suspended the execution due to an input/output or an any event related operation, That’s why 

the time period W is less than the time period Q. 
PW úiska wdodkhla$m%;sodkhla fyda lsishï isÿùula wdY%s; fufyhqula fya;=fjka l%shd;aul lsÍu 
w;aysgqjd we;" tneúka W ld, iSudj Q ld, iSudjg jvd wvq jkafka tneúks' 

 
• The operating system will handle I/O requests from the PW and PT processes, such as reading/writing 

files, network communication, etc 

fufyhqï moaO;sh PW iy PT l%shdj,Skaf.ka I/O b,a,Sï yiqrejkq we;" tkï f.dkq lshùu$,sùu" 
cd, ikaksfõokh hkdÈh' 

 
• It will schedule and manage I/O operations, using techniques like buffering and caching to improve 

performance. 
th ld¾h idOkh jeä ÈhqKq lsÍu i|yd n*ßka iy jdrl jeks ;dlaIKsl l%u Ndú;d lrñka 
I/O fufyhqï ld,igyka.; lr l<ukdlrKh lrkq we;' 

              

• The operating system will handle interrupts from I/O devices and notify the appropriate process when 

I/O completes. 

fufyhqï moaO;sh I/O Wmdx.j,ska ndOd lsÍï yiqrejk w;r I/O iïmQ¾K jQ úg iqÿiq l%shdj,sh 
oekqï fokq we;' 
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(c) Assume that we have a computer that can use 16-bit virtual addresses from O up to 64 K. Assume 

further that this computer has only 32 KB of physical memory and that the page size in this computer 
is 4 KB. 
0 isg 64 K olajd jQ ìgq 16 l È.ska hq;a w:;H fhduq (virtual address) Ndú; l< yels mß.Klhla 
wm i;= hehs Wml,amkh lrkak' ;jo fuu mß.Klfha fN!;sl u;lfha (physical memory) 
úYd,;ajh 32 KB f,i;a" msgqjl (page) úYd,;ajh 4 KB f,i;a i,lkak' 
 
 

The above 16-bit virtual address is made up of the bits of the page number followed by offset bits. 

by; ìgq 16 ys w;:H fhduqj ms<sfj<ska msgq wxlh (page number) olajk ìgqj,ska yd fkrej (offset) 
olajk ìgqj,ska iukaú; fõ'  
 
 

User runs a particular program having a size of 32 KB on this computer. A few selected fields of the 
page table of that process at a particular time are shown in the figure below. 
úYd,;ajh 32 KB jQ l%uf,aLhla mßYS,lhl= úiska fuu mß.Klfha Odjkh lrhs' tla;rd wjia:djl§ 
tu l%shdhkfha msgq j.=fõ (page table) f;dard.;a lafIa;% lsysmhla my; mßÈ fõ' 
 

 
 
 

 

 

 

 

 

 

 

 

 

Notes : 
 

• The frame number is indicated in binary. 
rduq wxlh oaúuh f,i olajd we;. 

 

• The virtual addresses on page 0 are from 0 to 4095 and on page 1 are from 4096 to,8191 and so 
on. 
0 msgqfõ w;:H fhduq 0 isg 4095 f;la jk w;r" 1 msgqfõ w;:H fhduq 4096 isg 8191 f;la 
wdÈ jYfhka fõ. 

 

• The Present/absent bit indicates the validity of the entry. If this bit is 1, the entry is valid and can 
be used. If it is 0, then the relevant virtual page is not in physical memory. 

we;$ke; ìgqj tu msgqfõ j,x.= nj olajhs' ìgqj 1 kï" we;=<;a lrk ,o oE j,x.= jk w;r 
Ndú;hg .; yels h' ìgqj 0 kï wod< w;:H msgqj fN!;sl u;lfha ke;. 

 

Assume that in the above process the virtual address 0001 0000 0000 0011 is wanted. Is that page 
available in physical memory? If your answer is ‘yes’, then write down the 15-bit physical address that 
the above virtual address will be mapped into. If your answer is ‘no’, then write down the actions that 
the operating system will take on behalf of that process for the said requirement. 
by; l%shdhkfha 0001 0000 0000 0011 w;:H fhduqj wjYH hehs is;kak' tu msgqj fN!;sl u;lfha 
mj;S o? Tnf.a ms<s;=r “Tõ” kï" by; w;:H fhduqj wkqrEmKh (map) jk ìgq 15 lska hq;a fN!;sl 
fhduqj ,shd olajkak' Tnf.a ms<s;=r “ke;” kï" by; l%shdhkfha i|yka l< wjYH;dj fjkqfjka 
fufyhqï moaO;sh .kakd l%shdud¾. ,shd olajkak' 

 

Based on the provided information and page table, let's analyze the virtual address 0001 0000 0000 0011 

and determine if the page is available in physical memory and the corresponding physical address 

imhk ,o f;dr;=re iy msgq j.=j u; mokïj" wms w;:H ,smskh 0001 0000 0000 0011 
úYaf,aIKh lr msgqj fN!;sl u;lfha ;sfío hkak iy Bg wkqrEm fN!;sl ,smskh ;SrKh lruq           

 

 

Page 
number 

Frame 
number 

Present/ 
absent 

0 011 1 

1 101 1 

2 000 0 

3 000 0 

4 000 0 

5 000 0 

6 000 0 

7 000 0 
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Page Size              =  4KB  

Page size in bytes =  22×210 

                                               = 212 

No. of offset bits = 12  

 

Page Availability 
msgq ,nd .ekSfï yelshdj 
 

• The virtual address 0001 0000 0000 0011 corresponds to: Page number: 1 
w;:H ,smskh 0001 0000 0000 0011 wkqrEm fõ( msgq wxlh( 1 

 

• From the page table, we can see that the entry for page number 1 has the Present/Absent bit set to 1, 

indicating that the page is present in physical memory. 

msgq j.=fjka" msgq wxl ^1 i|yd jk m%fõYfha Present/absent  bit  1 f,i ilid we;s nj" msgqj 
fN!;sl u;lfha mj;sk nj fmkakqï lrk nj wmg oel.; yel' 

 

Physical Address Mapping 
fN!;sl ,smsk is;shï.; lsÍu 
 
• The frame number for page 1 is 101 (binary) 

1 msgqj i|yd rduq wxlh 101 ^oaúuh& 
 

• The page size is 4 KB, so the offset bits (last 12 bits) of the virtual address will remain the same in 

the physical address. 

msgq m%udKh 4 KB fõ" tneúka w;:H ,smskfha ´*afiÜ ìgq ^wjika ìgq 12& fN!;sl ,smskfhys 
tf,iu mj;skq we;' 

 

• Therefore when mapping the virtual address to the physical addres we only change the number of bits 

used to represent the page number. 
tneúka fN!;sl ,smsk fj; w;:H ,smskh is;shï.; lsÍfï§ wms fjkia lrkafka msgq wxlh 
ksfhdackh lsÍug Ndú;d lrk ìgq .Kk muKs' 

 

• Therefore, the 15-bit physical address that the virtual address 0001 0000 0000 0011 will be mapped 

to is: 101 0000 0000 0011 

tneúka" 0001 0000 0000 0011 hk w;:H ,smskh is;shï.; flfrk ìgq 15 fN!;sl ,smskh 
jkafka( 101 0000 0000 0011 
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(d) Give two reasons as to why a page of a process may not be in physical memory. 

l%shdhkhl msgqjla (page) fN!;sl u;lfha fkdue;s ùug fya;= folla imhkak' 

 

Insufficient Physical Memory 
fN!;sl u;lh m%udKj;a fkdùu 
 
• If the total physical memory (RAM) available on the system is not sufficient to hold all the pages 

required by the running processes, the operating system will have to swap out some pages to secondary 

storage (e.g. hard disk) to make room for new pages. 

moaO;sfha mj;sk iïmQ¾K fN!;sl u;lh RAM Odjk l%shdj,Skag wjYH ish¨u msgq r|jd ;nd 
.ekSug m%udKj;a fkdfõ kï" kj msgq i|yd bv ie,iSu i|yd fufyhqï moaO;shg iuyr msgq 
oaú;shsl .nvdjg ^Wod( oDV ;eáh& udre lsÍug isÿfõ' 

 

• In this case, the pages that are swapped out to disk will not be present in physical memory, and 

accessing them will result in a page fault. 
fuu wjia:dfjys§" ;eáh fj; udre lrk ,o msgq fN!;sl u;lfha fkdmj;skq we;s w;r" tAjdg 
msúiSfuka msgq fodaIhla we;s fõ' 

 

Page Replacement 
msgq m%;sia:dmkh 
 
• Even if there is sufficient physical memory, the operating system may still need to swap out some pages 

to make room for new ones. 
m%udKj;a fN!;sl u;lhla ;snqKo" kj msgq i|yd bv ie,iSug fufyhqï moaO;shg iuyr msgq 
udre lsÍug wjYH úh yelsh' 

 

• This is because the operating system uses page replacement algorithms to decide which pages to evict 

from physical memory when new pages need to be brought in. 
kj msgq f.k tAug wjYH jQ úg fN!;sl u;lfhka bj;a l< hq;= msgq ;SrKh lsÍug fufyhqï 
moaO;sh msgq m%;sia:dmk we,af.dß;u Ndú;d lrk neúks' 

 
• The pages that are selected for replacement and swapped out to disk will not be present in physical 

memory, causing page faults when accessed. 
m%;sia:dmkh i|yd f;dardf.k we;s iy ;eáhg udre lrk ,o msgq fN!;sl u;lfha fkdmj;shs" 
m%fõY jQ úg msgq fodaI we;s lrhs' 

 

This can happen even if the overall memory usage is well below the total physical memory available, due 

to the dynamic nature of memory allocation and the need for efficient page management by the operating 

system. 
u;lh fjkalsÍfï .;sl iajNdjh iy fufyhqï moaO;shg ld¾hlaIu msgq l<ukdlrKhl wjYH;djh 
fya;=fjka iuia; u;l Ndú;h mj;sk iïmQ¾K fN!;sl u;lhg jvd fnfyúka wvq jqjo fuh isÿúh 
yel' 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RAVINDU BANDARANAYAKE 
 

#ictfromabc -42- 



 

 

 
(e) Explain how the operating system could find the blocks of a file when the files are stored on a hard 

disk using 
oDV ;eáhl f.dkq .nvd lsÍu my; l%u Ndú;fhka isÿj we;s úg" fufyhqï moaO;sh f.dkqjl ldKav 
(blocks) fidhd.kakd wdldrh fjk fjku meyeÈ,s lrkak' 
 

(i) hdno (contiguous) úNckh 

(ii) wkql%ñl (index) úNckh 

  

             (Hint:  the use of the directory entry)  (bÕsh: kdudj,s f;dr;=f¾ [directory entry] Ndú;h) 

 

 Contiguous Allocation hdno úNckh 
 

In contiguous allocation, each file occupies a contiguous set of blocks on the disk. The directory entry 

contains the address of the starting block and the length of the allocated portion. 
tl È.g fjka lsÍfï l%ufha§" iEu f.dkqjlau ;eáfha tl È.g ldKav lÜg,hla .kS' äfrlagß 
m%fõYh wdrïNl fldgfiys ,smskh iy fjka l< fldgfiys È. wvx.= fõ' 
 

• Directory Entry: The directory entry contains the address of the starting block and the length of the 

allocated portion. 
kdudj,s m%fõYh( kdudj,s m%fõYfha wdrïNl fldgfiys ,smskh iy fjka lr we;s fldgfiys 
È. wvx.= fõ' 

 

• Starting Block Address: The starting block address is used to locate the first block of the file. 
wdrïNl jdrK ,smskh( f.dkqfõ m<uq fldgi fidhd .ekSug wdrïNl jdrK ,smskh Ndú;d lrhs 

 
• Length of Allocated Portion: The length of the allocated portion is used to determine the number of 

blocks occupied by the file. 
fjka l< fldgfiys È.( f.dkqj úiska w,a,df.k we;s ldKav .Kk ;SrKh lsÍu i|yd fjka 
lrk ,o fldgfiys È. Ndú;d fõ' 

 
• Block Sequence: The starting block address and the length of the allocated portion are used to 

determine the sequence of blocks occupied by the file. 
jdrK wkqms<sfj,( f.dkqj úiska w,a,df.k we;s ldKav wkqms<sfj, ;SrKh lsÍu i|yd wdrïNl 
jdrK ,smskh iy fjka l< fldgfiys È. Ndú;d fõ' 

 

For example, if a file 'mail' starts from block 19 with a length of 6 blocks, the directory entry would 

contain: 

WodyrKhla f,i" ;eme,a f.dkqjla ldKav 19 isg ldKav 6 l È.lska wdrïN jkafka kï" ny¨u 
we;=<;a fõ 
 
Starting Block Address: 19 

wdrïNl ldKav ,smskh( 19 
 
Length of Allocated Portion: 6 

fjka l< fldgfiys È.( 6 
 

Using this information, the operating system can locate the blocks of the file by simply adding the 

starting block address to the block number. For example, to access the 3rd block of the file, the operating 

system would add 3 to the starting block address (19 + 3 = 22). 
fuu f;dr;=re Ndú;d lrñka" fufyhqï moaO;shg ldKav wxlhg wdrïNl ldKav ,smskh tl;= 
lsÍfuka f.dkqfõ ldKav fidhd .; yel' WodyrKhla f,i" f.dkqfõ 3 jk fldgi fj; m%fõY ùu 
i|yd" fufyhqï moaO;sh wdrïNl íf,dla ,smskhg 3 tl;= lrhs 19 + 3 } 22. 
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Index Allocation 

 

In index allocation, each file has an index block that contains pointers to the blocks occupied by the file. 

The directory entry contains the address of the index block. 
o¾Yl fjkalsÍfï§" iEu f.dkqjlu o¾Yl ldKavhla we;" th f.dkqj úiska w,a,df.k we;s ldKav 
fj; o¾Yl wvx.= fõ' kdudj,s m%fõYfha o¾Yl ldKavhl  ,smskh wvx.= fõ' 
 

• Directory Entry: The directory entry contains the address of the index block. 
kdudj,s m%fõYh( kdudj,s m%fõYfha o¾Yl fldgfia ,smskh wvx.= fõ' 

 
• Index Block: The index block contains pointers to the blocks occupied by the file 

Index ldKav( Index ldKav tfla f.dkqj úiska w,a,df.k we;s ldKav i|yd fmdhskag¾ wvx.= fõ' 
 

• Block Pointers: The index block contains pointers to the blocks occupied by the file. 
ldKav fmdhskag¾( bkafvlaia ldKavhl f.dkqj w,a,df.k isák ldKav j,g fmdhskag¾ wvx.= 
fõ' 

 
For example, if a file 'text1' has an index block at block 19, the directory entry would contain: 

WodyrKhla f,i" text f.dkqjl ^19& jeks fldgfiys o¾Yl ldKavhla ;sfí kï" kdudj,s m%fõYfha 
wvx.= jkafka( 
 
Index Block Address: 19 

o¾Yl ldKav ,smskh( 19 
 

Using this information, the operating system can locate the blocks of the file by following the pointers in 

the index block. For example, to access the 3rd block of the file, the operating system would follow the 

pointers in the index block to locate the 3rd block. 
fuu f;dr;=re Ndú;d lrñka" fufyhqï moaO;shg o¾Yl ldKavfha we;s fmdhskag¾ wkq.ukh 
lsÍfuka f.dkqfõ fldgia fidhd .; yel' WodyrKhla f,i" f.dkqfõ 3 jk fldgi fj; m%fõY ùu 
i|yd" fufyhqï moaO;sh 3 jk fldgi fidhd .ekSug o¾Yl fldgfia we;s fmdhskag¾ wkq.ukh 
lrhs' 

 

In both contiguous allocation and index allocation, the directory entry plays a crucial role in locating the 

blocks of a file on a hard disk. The operating system uses the directory entry to determine the starting 

block address, length of the allocated portion, or index block address, which is then used to locate the 

blocks of the file. 
tl È.g fjka lsÍu iy o¾Yl fjka lsÍu hk foflysu" oDV ;eáhl f.dkqjl fldgia ia:dk.; 
lsÍfï§ kdudj,s m%fõYh ;SrKd;aul ld¾hNdrhla bgq lrhs' fufyhqï moaO;sh wdrïNl jdrK 
,smskh" fjka lrk ,o fldgfiys È. fyda o¾Yl ldKav ,smskh ;SrKh lsÍu i|yd kdudj,s 
m%fõYh Ndú;d lrhs" th f.dkqfõ ldKav fidhd .ekSug Ndú;d lrhs' 
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