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1. A computer processor will operate fastest when the data that it wants is in the 

mß.Klhl ilikh jvd;au fõ.fhka fufyhjkq ,nkafka thg wjYH o;a; my; ljrl we;s úgo? 
 
 
 
 

Answer : 1 ) 
 
When a processor (CPU) needs data, it tries to retrieve it from different levels of memory based on speed 
and accessibility  
ilikhg (CPU) o;a; wjYH jQ úg" th fõ.h iy m%fõYH;dj u; mokïj úúO u;l uÜgïj,ska 
th ,nd .ekSug W;aidy lrhs 
 
Cache Memory / kYH u;lh 
Cache is the fastest type of memory and sits closest to the CPU. It’s divided into levels (L1, L2, L3), with 
each level representing different physical distances from the processor and different capacities. Data that 
the CPU frequently needs or recently accessed is stored here, allowing CPU to access it almost instantly.  
kYH u;lh hkq fõ.j;au u;l j¾.h jk w;r th CPU tlg wdikakj msysgd we;' th uÜgï 
j,g fnod we; (L1,L2 L3) tla tla uÜgï ilikfha úúO fN!;sl ÿr iy úúO Odß;djka ksfhdackh 
lrhs' CPU yg ks;r wjYH fyda uE;l§ m%fõY jQ o;a; fuys .nvd lr we;s w;r" CPU yg 
laIKslj mdfya m%fõY ùug bv i,ihs' 
 
Speed and Size / fõ.h iy m%udKh 
Cache memory is very fast, often operating at or near the speed of the CPU itself, which makes it ideal for 
quick data retrieval. However, it is also very limited in size compared to other memory types.  
kYH u;lh b;d fõ.j;a jk w;r" fndfyda úg CPU tflau fyda Bg wdikak fõ.hlska l%shd lrhs" 
th blauka o;a; ,nd .ekSu i|yd jvd;a iqÿiq fõ' flfia fj;;a" wfkl=;a u;l j¾. yd ii|k úg 
th m%udKfhka o b;d iSñ;h' 
 
Main Memory / m%Odk u;lh (RAM) 
RAM stores data and instructions for programs that are actively running. When the CPU cannot find data 
in cache, it checks the RAM next. RAM is faster than storage drives (like hard disks) but slower than 
cache.  
RAM il%shj l%shd;aul jk jevigyka i|yd o;a; iy Wmfoia .nvd lrhs' CPU yg  kYH u;lfha 
o;a; fidhd.; fkdyels jQ úg" th B<Õg RAM mÍlaId lrhs' RAM .nvd Odjl j,g jvd fõ.j;a 
^oDV ;eá jeks& kuq;a kYHg jvd ukao.dó fõ' 
 
Speed and Size / fõ.h iy m%udKh 
RAM has a larger capacity than cache, but data retrieval from RAM is slower, as it requires more time for 
the CPU to locate and read the data.  
RAM i;=j kYH u;lhg jvd úYd, Odß;djla we;" kuq;a CPU yg o;a; fidhd .ekSug iy lshùug 
jeä ld,hla wjYH jk neúka RAM fj;ska o;a; ,nd .ekSu ukao.dó fõ' 
 
Hard Disk / oDV ;eáh 
Hard disks store data permanently and retain it even when the computer is turned off. However, their data 
retrieval is much slower because they involve mechanical movements (in the case of HDDs) or read/write 
processes (in SSDs). 
oDV ;eá iaÓrju o;a; .nvd lr mß.Klh l%shd úrys; l< úg mjd th r|jd ;nd .kS' flfia 
fj;;a" tAjdfha hdka;%sl p,khka (HDDs iïnkaOfhka) fyda lshùfï$,sùfï l%shdj,Ska SSD j, we;=<;a 
jk ksid tAjdfha o;a; ,nd.ekSu b;d ukao.dó fõ' 
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1) cache memory 
ksys; u;lfhys 

2) hard disk 
oDV ;eáfhys 

3) magnetic tape 
pqïnl máfhys 

4) main memory 
m%Odk u;lfhys 

5) optical disk 
m%ldY ;eáfhys 

 



 

 

 
Speed and Size / fõ.h iy m%udKh 
Hard disks, especially traditional HDDs, are significantly slower than both RAM and cache. While SSDs 
are faster than HDDs, they still can’t match the speed of RAM or cache for direct CPU access.  
oDV ;eá" úfYaIfhkau idïm%odhsl HDDs ,RAM iy cache hk folgu jvd ie,lsh hq;= f,i ukao.dó 
fõ' SSDs, HDD j,g jvd fõ.j;a jk w;r" tAjd ;ju;a iDcq CPU m%fõYh i|yd RAM fyda kYH 
u;lfha fõ.hg fkd.e,fma' 
 
Optical Disk and Magnetic Tape / m%ldY ;eá iy pqïnl má 
These are typically used for storage and backup rather than for quick data retrieval. Optical disks 
(CDs/DVDs) use laser technology, while magnetic tape relies on magnetic recording. Both are too slow 
to provide the processor with data at the required speed for active computing.  
fïjd idudkHfhka blaukska o;a; ,nd .ekSu i|yd fkdj .nvd lsÍu iy Wmia: lsÍu i|yd Ndú;d 
fõ' m%ldY ;eá (CDs/DVDs) f,ai¾ ;dlaIKh Ndú;d lrk w;r pqïnl má pqïnl má.; lsÍu u; 
r|d mj;S' il%Sh mß.Kkh i|yd wjYH fõ.fhka o;a; ilikhg ,nd §ug folu ukao.dó fõ' 
 
Speed and Size / fõ.h iy m%udKh 
They are the slowest in this list for accessing data, making them unsuitable for a processor to fetch 
frequently used information.  
o;a; fj; m%fõY ùu i|yd fuu ,ehsia;=fõ we;s ukao.dóu tAjd jk w;r" tAjd ilikhlg ks;r 
Ndú;d jk f;dr;=re ,nd .ekSug kqiqÿiq fõ' 
 
Key Points of the MCQ / MCQ ys m%Odk lreKq 
The MCQ asks where the processor can access data the fastest. This means we need to identify the storage 
type 
MCQ tl u.ska ilikhg fõ.fhka o;a; fj; m%fõY úh yelafla fld;ekskaoehs úuihs' fuhska woyia 
lrkafka wmg .nvd j¾.h y÷kd .ekSug wjYH jkafka( 
 
The lowest latency (delay in accessing data) / wvqu m%udoh ^o;a; fj; m%fõY ùfï m%udoh& 
 
The highest speed, allowing the CPU to fetch data with minimal delay. 
by<u fõ.h" CPU yg wju m%udohlska o;a; ,nd .ekSug bv i,ihs' 
 
Cache memory fulfills these requirements best. It’s purpose-built to provide high-speed data access for 
the CPU, making it the correct answer to the question.  
kYH u;lh fuu wjYH;d jvd;a fyd¢ka bgq lrhs' th CPU i|yd wêfõ.S o;a; m%fõYh iemhSug 
wruqKska f.dvk.d we;s w;r" th m%Yakhg ksjerÈ ms<s;=r njg m;a lrhs' 
 
Final Answer /wjidk ms<s;=r( 
The correct answer is (1) Cache memory, as it is specifically designed to maximize the processor's 
efficiency and speed by storing frequently accessed data nearby.  
ksjerÈ ms<s;=r jkafka (1) kYH u;lh' th úfYaIfhka ks¾udKh lr we;af;a ilikfha ld¾hlaIu;dj 
iy fõ.h jeä lsÍug ks;r m%fõY jk o;a; wi, .nvd lsÍu i|yd jk neúks' 
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2. Which of the following hardware components will lose data when the power to computer is switched 

off ?  
mß.Klhlg ,nd § we;s úÿ,s n,h úikaê l< úg my; l=uk oDVdx. ixrplj, we;s o;a; wysñ 
fõ o? 

 

A. Registers / frðia;r 
B. cache memory / ksys; u;l 
C. main memory / m%Odk u;lh 

 
 
 
 

Answer : 5 ) 
 

Registers / frðia;r 
Registers are small, high-speed storage locations within the CPU used to store temporary data and 
instructions during processing. They’re fastest form of memory in a computer and are very limited in size.  
frðia;r hkq ieliSfï§ ;djld,sl o;a; iy Wmfoia .nvd lsÍug Ndú;d lrk CPU ;=< l=vd" wêfõ.S 
.nvd ia:dk fõ' tAjd mß.Klhl we;s fõ.j;au u;l wdldrh jk w;r m%udKfhka b;d iSñ;h' 
 

• Data Retention / o;a; r|jd ;nd .ekSu 
Registers are volatile, meaning they lose all stored data when the power is turned off. Since registers 
are directly powered by the CPU, any loss of power causes an immediate loss of data.  
frðiag¾ kYH fõ" tkï n,h wl%sh jQ úg .nvd lr we;s ish¨u o;a; ke;s ù hhs' frðiag¾ 
iDcqju CPU u.ska n, .ekafjk neúka" ´kEu n,hla wysñ ùu laIKsl o;a; ke;s ùug fya;=fõ' 

 

Cache Memory / jdrl u;lh 
Cache memory, also volatile, is a small amount of high-speed memory located close to the CPU. It stores 
frequently accessed data and instructions so the CPU can retrieve them quickly.  
jdrl u;lh" kYH fõS" CPU fj; iómj msysgd we;s wêfõ.S u;lfha l=vd m%udKhls' th ks;r 
m%fõY jk o;a; iy Wmfoia .nvd lrhs" túg CPU yg tAjd blaukska ,nd .; yel' 
 

• Data Retention / o;a; r|jd ;nd .ekSu 
Cache memory is volatile as well, meaning it too loses all stored data when the power is turned off. It 
relies on continuous power to retain information, just like registers.  
jdrl u;lh o kYH fõS" thska woyia jkafka n,h wl%sh jQ úg .nvd lr we;s ish¨u o;a; 
ke;s ù hk njhs' th frðiag¾ fuka f;dr;=re r|jd .ekSug wLKav n,h u; r|d mj;S' 

 

Main Memory / m%Odk u;lh (RAM) 
RAM (Random Access Memory), or main memory, temporarily stores data for programs and processes 
actively running on the computer.  
RAM (iiïNdù m%fõY u;lh)" fyda m%Odk u;lh" mß.Klfha l%shdldÍj l%shd;aul jk jevigyka 
iy l%shdj,Ska i|yd o;a; ;djld,slj .nvd lrhs' 
 

• Data Retention / o;a; r|jd ;nd .ekSu  
RAM is volatile and loses all stored data when power is turned off. RAM only holds data temporarily 
while the computer is running.  
RAM kYH jk w;r n,h wl%sh jQ úg .nvd lr we;s ish¨u o;a; ke;s fõ' mß.Klh l%shd;aul 
jk úg RAM tl ;djld,slj o;a; r|jd ;nd .kS' 

 

Final Analysis of Options / úl,am ms<sn| wjidk úYaf,aIKh 
The question asks which components lose data when the computer is turned off. Since all three components 
(registers, cache memory, and main memory) are volatile, they will all lose their data when power is off.  
mß.Klh l%shd úrys; jQ úg o;a; wysñ jk ixrpl fudkjdoehs m%Yakh wihs' ixrpl ;=ku 
^frðiag¾" jdrl u;lh iy m%Odk u;lh& kYH neúka" n,h wl%sh jQ úg tAjd ish,a,gu o;a; wysñ 
jkq we;' 
 

Answer / ms<s;=r 
The correct answer is (5) All A, B, and C, as all three components—registers, cache memory, and main 
memory—are volatile and will lose data when power is removed.  
ksjerÈ ms<s;=r (5)  ish¨u A,B iy C ixrpl ;=ku - frðiag¾" jdrl u;lh iy m%Odk u;lh kYH 
jk w;r n,h bj;a l< úg o;a; ke;s fõ' 

 

          

1)  A only. 
A muKs. 

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

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

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

5) All of the above. 
by; ish,a,u. 
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3. Computer has evolved from the early main frames to the relatively small smart devices with high 

computing power used today. Which of the following inventions contributed to reduce the physical 
size of computers? 
w;S;fha Ndú; jQ úYd, m%udKfha (main frame) mß.Klj, isg j¾;udkfha Ndú; jk by< mß.Kk 
yelshdj we;s m%udKfhka l=vd iqyqre (smart) Wml%u olajd mß.Klh mßKdukh ù we;' my; l=uk 
ksmehqula (invention) mß.Klj, fN!;sl m%udKh wvq lsÍug odhl jQfha o? 

 

1) bus / nih       
2) integrated circuits / wkql,s; mßm:   
3) registers / frðia;r 
4) solid state memory / >k ;;a;aj u;l     
5) vacuum tube / ßla; k< 

 
Answer : 2 ) 

 

Bus / nih 
A bus is a communication system that transfers data between different components of a computer (such 
as the CPU, memory, and storage).  
nihla hkq mß.Klhl úúO fldgia (CPU u;lh iy .nvdj jeks& w;r o;a; yqjudre lrk 
ikaksfõok moaO;shls' 
 

• Impact on Size / m%udKh u; n,mEu  
The bus system facilitates data transfer but does not directly reduce the physical size of computers.  
nia moaO;sh o;a; yqjudrejg myiqlï imhk kuq;a mß.Klj, fN!;sl m%udKh fl,skau wvq 
fkdlrhs' 

 
Integrated Circuits / ix.Dys; mßm: (ICs) 
Integrated circuits, also known as microchips, are tiny circuits containing thousands (or even millions) of 
transistors and other components. They replaced larger individual components, allowing much smaller 
and more powerful designs.  
wkql,s; mßm:" uhsfl%dÑma f,io ye¢kafõ" g%dkaisiagr oyia .Kkla ^fyda ñ,shk .Kkla& iy 
wfkl=;a ixrpl wvx.= l=vd mßm: fõ' Tjqka úYd, ;ks ixrpl m%;sia:dmkh lrk ,o w;r" jvd 
l=vd yd jvd n,j;a fudaia;rj,g bv i,ihs' 
 

• Impact on Size / m%udKh u; n,mEu  
The invention of integrated circuits was a major breakthrough in reducing the size of computers. By 
consolidating many components onto a single chip, ICs allowed computers to become significantly 
smaller and more efficient.  
wkql,s; mßm: fidhd .ekSu mß.Klj, m%udKh wvq lsÍfï m%Odk fmr<shla úh' fndfyda ixrpl 
;ks Ñmhla u; tAldnoaO lsÍfuka" ICs mß.Kl ie,lsh hq;= f,i l=vd yd jvd ld¾hlaIu ùug 
bv i,ihs' 

 
Registers / frðia;r 
Description: Registers are small storage areas within the CPU, used to store temporary data during 
processing.  
frðiag¾ hkq CPU ;=< we;s l=vd .nvd m%foaY" ieliSfï§ ;djld,sl o;a; .nvd lsÍug Ndú;d lrhs' 
 

• Impact on Size / m%udKh u; n,mEu  
While registers improve processing speed, they do not significantly affect the physical size of 
computers. Registers are part of the CPU but are not directly related to miniaturization efforts.  
frðiag¾ ieliqï fõ.h jeä ÈhqKq lrk w;r" tAjd mß.Klj, fN!;sl m%udKhg ie,lsh hq;= 
f,i n,mdkafka ke;' frðiag¾ CPU ys fldgila jk kuq;a l=vd lsÍfï W;aidyhka iuÕ iDcqj 
iïnkaO fkdfõ' 

 

Solid State Memory / >k ;;a;aj u;l 

Solid state memory refers to storage devices that use electronic circuits (like SSDs) rather than moving 
parts, as seen in traditional hard drives.  
>k ;;ajfha u;lh hkq iïm%odhsl oDV ;eáj, olakg ,efnk mßÈ p,kh jk fldgia j,g jvd 
bf,lafg%dksl mßm: (SSD jeks& Ndú;d lrk .nvd Wmdx. fõ' 
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• Impact on Size / m%udKh u; n,mEu  

Solid state memory contributed to smaller and more compact storage solutions, helping to reduce the 
overall size of computers.  
>k ;;ajfha u;lh l=vd yd jvd ixhqla; .nvd úi÷ï i|yd odhl jQ w;r" mß.Klj, iuia; 
m%udKh wvq lsÍug WmldÍ fõ' 

 
Vacuum Tube / ßla;l k,  

Early computers used vacuum tubes to amplify signals and switch electrical currents, but these tubes were 
large, consumed a lot of power, and generated a lot of heat.  
uq,a mß.Kl ix{d úia;drKh lsÍug iy úÿ,s Odrd udre lsÍug ßla;l k, Ndú;d l< kuq;a fuu 
k, úYd, jQ w;r úYd, n,hla mßfNdackh lrk w;r úYd, ;dmhla ckkh lf<ah' 
 

• Impact on Size / m%udKh u; n,mEu  
Vacuum tubes were eventually replaced by transistors and integrated circuits, which are much smaller 
and more efficient.   
ßla;l k, wjidkfha g%dkaisiagr iy ixhqla; mßm: u.ska m%;sia:dmkh lrk ,o w;r tAjd b;d 
l=vd yd jvd ld¾hlaIu fõ'  

 
Analysis / úYaf,aIKh 

The inventions that contributed most to reducing the size of computers are integrated circuits (ICs) and 
solid-state memory. These technologies allowed for a more compact design by replacing bulkier 
components with smaller, more efficient ones.  
mß.Klj, m%udKh wvq lsÍug jeä odhl;ajhla iemhQ kj ksmehqï jkafka ixhqla; mßm: ICs iy 
>k ;;ajfha u;lhhs' fuu ;dlaIKhka l=vd" jvd ld¾hlaIu tAjd iuÕ úYd, fldgia fjkqjg jvd 
ixhqla; ks¾udKhla i|yd bv ,nd ÿkafkah' 
 
Answer / ms<s;=r 
The best answer to this question is (2) integrated circuits, as ICs had the most significant impact on 
reducing the physical size of computers by consolidating many components into small, efficient chips 
fuu m%Yakhg fyd|u ms<s;=r jkafka (2) wkql,s; mßm:" fndfyda ixrpl l=vd" ld¾hlaIu Ñma njg 
tAldnoaO lsÍfuka mß.Klj, fN!;sl m%udKh wvq lsÍug IC jvd;au jeo.;a n,mEula we;s l< neúks' 

 
4. Consider the following diagram showing some hardware component connections on a computer 

system: mß.Kl moaO;shl we;eï oDVdx. ixrplj, iïnkaO;d fmkajk my; rEmigyk i,lkak' 
 
 
 
 
 
 
 
 
 
 
 

The hardware part within the CPU indicated by in the above diagram has a set of registers that has 

the memory translation maps of the currently running process. When given an input virtual address of 

current process it outputs the relevant physical address (if any). The in the above diagram denotes the 

by; rEmigyfkys uOHu ieliqï tallh (CPU) ;=< A  u.ska olajd we;s oDVdx. fldgfiys oekg 
Odjkh fjñka mj;sk l%shdhkfhys u;l ixl%dka;s wkqrEmK iys; frðia;r tl;=jla we;' oekg 
mj;sk l%shdhkfha w;:H fhduqjla (virtual address) wdodkh l< úg tu.ska wod< fN!;sl fhduqj 
(physical address) ^tjekakla mj;S kï& m%;sodkh lrhs' by; igyfkys A u.ska 

 
1) arithmetic and logic unit (ALU). / wxl.Ks; yd ;d¾lsl tallh (ALU) oelafõ'   
2) control unit. / md,k tallh (control unit) oelafõ'     
3) L1 cache memory. / m<uq uÜgfï (L1) ksys; u;lh oelafõ' 
4) memory management unit. / u;l l<ukdlrK tallh oelafõ'    
5) page table. / msgq j.=j oelafõ' 
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Answer : 4 ) 

 
Keywords Explanation / uQ, mo meyeÈ,s lsÍu 
 

CPU (Central Processing Unit / uOHu ieliqï tAllh) 

The main processing component of a computer that performs calculations and executes instructions. It 

often consists of several key units like the Arithmetic and Logic Unit (ALU), Control Unit (CU), and 

others.  
.Kkh lsÍï iy Wmfoia l%shd;aul lrk mß.Klhl m%Odk ieliqï ixrplh' th fndfyda úg wxl 
.Ks;h iy ;d¾lsl tAllh (ALU) md,k tAllh (CU) iy fjk;a m%Odk tAll lsysmhlska iukaú; fõ' 
 

Virtual Address / w;:H ,smskh 

This is the address used by a program to access memory. Virtual addresses are mapped to physical 

addresses by the system to allow efficient use of memory.  
u;lhg msúiSug jevigykla Ndú;d lrk ,smskh fuhhs' u;lh ld¾hlaIuj Ndú;d lsÍug bv 
i,id §u i|yd w;:H ,smsk moaO;sh uÕska fN!;sl ,smsk fj; is;shï .; lr we;' 
 

Physical Address / fN!;sl ,smskh 

The actual address in the computer's physical memory (RAM) where data is stored.  

o;a; .nvd lr we;s mß.Klfha fN!;sl u;lfha (RAM)  ienE ,smskh fuhhs' 
 

Memory Translation Maps / u;l mßj¾;k is;shï 

These are data structures or tables maintained by the CPU to keep track of the mapping between virtual 

and physical addresses.  

fïjd w;:H iy fN!;sl ,smsk w;r is;shï.; lsÍu ksÍlaIKh lsÍu i|yd CPU úiska mj;ajdf.k 
hkq ,nk o;a; jHqyhka fyda j.= fõ' 
 

1) Arithmetic and Logic Unit / wxl .Ks;h iy ;d¾lsl tAllh (ALU) 
The ALU is the part of the CPU that handles all arithmetic operations (such as addition, subtraction, 

multiplication, division) and logical operations (like AND, OR, NOT).  

ALU hkq ish¨u wxl .Ks; fufyhqï ^tl;= lsÍu" wvq lsÍu" .=K lsÍu" fn§u jeks& iy ;d¾lsl 
fufyhqï AND,OR,NOT jeks& yiqrejk CPU ys fldgihs' 

 

It performs the computations required for executing instructions but does not deal with memory 

management or address translation.  
th Wmfoia l%shd;aul lsÍu i|yd wjYH .Kkh lsÍï isÿ lrk kuq;a u;l l<ukdlrKh fyda 
,smsk mßj¾;kh iuÕ lghq;= fkdlrhs' 
 

The ALU works closely with other parts of the CPU to perform data processing but relies on the 

Memory Management Unit (MMU) for accessing data at specific memory addresses.  

ALU o;a; ieliSu isÿ lsÍu i|yd CPU ys wfkl=;a fldgia iuÕ iómj l%shd lrk kuq;a ksYaÑ; 
u;l ,smskj, o;a; fj; m%fõY ùu i|yd u;l l<ukdlrK tAllh MMU u; r|d mj;S' 

 

2) Control Unit / md,k tAllh (CU) 

The Control Unit directs and coordinates the operations within the CPU. It interprets the instructions 

from the program and signals the ALU, memory, and other parts of the CPU to perform actions.  

md,k tAllh CPU ;=< fufyhqï fufyhùu iy iïnkaëlrKh lrhs' th jevigyfka Wmfoia 
w¾:l:kh lrk w;r ALU u;lh iy CPU ys wfkl=;a fldgia l%shd lsÍug ix{d lrhs' 
 

It manages the execution of instructions but doesn’t handle the mapping of virtual addresses to 

physical addresses.  
th Wmfoia l%shd;aul lsÍu l<ukdlrKh lrk kuq;a fN!;sl ,smsk fj; w;:H ,smsk is;shï.; 
lsÍu yiqrejkafka ke;' 
 

Essentially, the Control Unit acts as a supervisor, guiding how the instructions are processed by the 

CPU components, but it doesn’t perform memory translation tasks.  

w;HjYHfhkau" CPU ixrpl u.ska Wmfoia ilik wdldrh uÕ fmkajñka md,k tAllh 
wëlaIlfhl= f,i l%shd lrhs" kuq;a th u;l mßj¾;k ld¾hhka isÿ fkdlrhs' 
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3) L1 Cache Memory / L1  jdrl u;lh 

L1 (Level 1) cache is a small, high-speed memory within or very close to the CPU, used to temporarily 

store data and instructions frequently accessed by the CPU. L1  
^1 jk uÜgfï& jdrl u;lh hkq CPU ;=< we;s fyda b;d wdikakfha we;s l=vd" wêfõ.S u;lhls" 
CPU úiska ks;r m%fõY jk o;a; iy Wmfoia ;djld,slj .nvd lsÍug Ndú;d lrhs' 
 

This memory is much faster than accessing data from the main memory (RAM) and helps reduce the 

time needed to fetch instructions and data.  

fuu u;lh m%Odk u;lfhka RAM o;a; fj; m%fõY ùug jvd b;d fõ.j;a jk w;r Wmfoia 
iy o;a; ,nd .ekSug .;jk ld,h wvq lsÍug WmldÍ fõ' 
 

Although L1 cache holds data, it does not perform any address translation. It simply stores data that 

has been accessed recently, allowing faster retrieval by the CPU.  

L1 jdrl u;lh o;a; .nvd lr we;;a" th lsisÿ ,smsk mßj¾;khla isÿ fkdlrhs' th yqfola 
uE;l§ m%fõY jQ o;a; .nvd lrhs" CPU uÕska fõ.j;a ,nd .ekSug bv i,ihs'  

 

4) Memory Management Unit / u;l l<ukdlrK tAllh ^MMU) 

The MMU is a specialized hardware component within the CPU that is responsible for translating 

virtual addresses to physical addresses.  

MMU hkq w;:H ,smsk fN!;sl ,smskj,g mßj¾;kh lsÍu i|yd j.lsj hq;= CPU ;=< we;s 
úfYaIs; oDVdx. ixrplhls' 
 

It uses data structures like page tables to map virtual memory used by programs to the actual locations 

in physical memory (RAM).  

th fN!;sl u;lfha (RAM) i;H ia:dk fj; jevigyka u.ska Ndú;d lrk w;:H u;lh 
is;shï.; lsÍug msgq j.= jeks o;a; jHqyhka Ndú;d lrhs' 
 

The MMU allows the operating system to allocate memory efficiently and manage processes' access 

to memory, thus supporting features like memory protection and multitasking.  

MMU uÕska fufyhqï moaO;shg u;lh ld¾hlaIuj fjka lsÍug iy l%shdj,Skaf.a u;lhg 
m%fõYh l<ukdlrKh lsÍug bv i,ihs" tuÕska u;l wdrlaIKh iy nyq ld¾hhka jeks 
úfYaIdx. i|yd iydh fõ' 

 

5) Page Table / msgq j.=j 

A page table is a data structure used in virtual memory systems to store the mapping between virtual 

and physical addresses.  
msgq j.=jla hkq w;:H iy fN!;sl ,smsk w;r is;shï.; lsÍu .nvd lsÍu i|yd w;:H u;l 
moaO;sj, Ndú;d lrk o;a; jHqyhls' 
 

Each process has its own page table that the operating system maintains, listing where each piece of 

virtual memory resides in physical memory.  
iEu l%shdj,shlgu fufyhqï moaO;sh mj;ajdf.k hk ;ukaf.au msgq j.=jla we;" fN!;sl u;lfha 
tla tla w;:H u;lh mj;skafka fld;eko hkak ,ehsia;=.; lrhs' 

 

While it plays a crucial role in memory translation, the page table itself is not a hardware component; it’s 

a data structure that the MMU uses to perform translations.  
u;l mßj¾;kfha § th ;SrKd;aul ld¾hNdrhla bgq lrk w;r" msgq j.=j oDVdx. ixrplhla 
fkdfõ th mßj¾;k isÿ lsÍug MMU Ndú;d lrk o;a; jHqyhls' 
 

Correct Answer Summary / ksjerÈ ms<s;=re idrdxYh 

The Memory Management Unit (MMU) (Option 4) is the correct answer, as it is the actual hardware 

component responsible for translating virtual addresses to physical addresses by using page tables and 

other structures.  
u;l l<ukdlrK tAllh (MMU) (úl,am 4) ksjerÈ ms<s;=r fõ" msgq j.= iy fjk;a jHqyhka 
Ndú;fhka w;:H ,smsk fN!;sl ,smskj,g mßj¾;kh lsÍu i|yd j.lsj hq;= ienE oDVdx. ixrplh 
th fõ' 
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5. Consider the two binary numbers P = 10110001 and Q = 01001110. If X = P OR Q and Y = P 

AND Q, what will be the values of X and Y respectively? 
P = 10110001 iy Q = 01001110 jk oaúuh ixLHd fol i,lkak' X = P OR Q iy Y = P AND 
Q kï  X iy Y ys w.hhka jkafka ms<sfj<ska my; ljrla o? 

 
1)  01001110, 10110001  2)  10110001, 00000000  3)  10110001, 11111111 

4)  11111111, 00000000  5)  11111111, 10110001 

 
Answer : 4 ) 
 
Bitwise OR 
 
The bitwise OR operator is a binary operator in programming that performs a logical OR operation on 
each pair of corresponding bits in two binary numbers. The result of the bitwise OR operation is a new 
binary number where each bit is 1 if corresponding bit of either or both operands is 1, otherwise it is 0. 
ìgq wkqidß; OR fufyhqu hkq oaúuh ixLHd follska wkqrEm ìgq hq.,hka u; ;d¾lsl OR 
fufyhqula isÿ lrk l%uf,aLkfha oaúuh fufyhquls' ìgq wkqidß; OR fufyhqfï m%;sM,h kj oaúuh 
ixLHdjla jk w;r tys§ wkqrEm tla ìgqjla 1 kï fyda ìgq folu 1 fõ kï fyda m%;sodk ìgqj 1 
fõ" tfia fkdue;s kï th 0 fõ' 
 
In Python this is represented by the | symbol. 
mhs;ka ys§ fuh | ixfla;fhka ksrEmKh lrhs' 
 
The truth table for the bitwise OR operation is shown below. 
ìgq wkqidß; OR fufyhqu i|yd i;H;d j.=j my; oelafõ' 
 

P Q P OR Q 

0 0 0 

0 1 1 

1 0 1 

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

          0 1 0 0 1 1 1 02 

 1 1 1 1 1 1 1 12 
 
Hence the value of X is 111111112. 
tA wkqj X ys w.h 111111112 fõ' 
 
Bitwise AND 
 
The bitwise AND operator is a binary operator in programming that performs a logical AND operation on 
each pair of corresponding bits in two binary numbers. The result of the bitwise AND operation is a new 
binary number where each bit is 1 if the corresponding bits of both operands are 1, otherwise it is 0. 
ìgq wkqidß; AND fufyhqu hkq l%uf,aLkfha§ Ndú;d jk oaúuh fufyhqula jk w;r oaúuh ixLHd 
foflys wkqrEm ìgq hq.,hka u; AND ;d¾lsl fufyhqula isÿ lrhs' ìgq wkqidß; AND fufyhqfï 
m%;sM,h kj oaúuh ixLHdjla jk w;r tys§ ìgq hq.,hka foflysu wkqrEm ìgq folu 1 kï m%;sodk 
ìgqj 1 fõ" tfia fkdue;s kï th 0 fõ' 
 
In Python this is represented by the & symbol. 
mhs;ka ys§ fuh & ixfla;fhka ksrEmKh lrhs' 
 
The truth table for the bitwise AND operation is shown below. 
ìgq wkqidß; AND fufyhqu i|yd i;H;d j.=j my; oelafõ' 
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P Q P AND Q 

0 0 0 

0 1 0 

1 0 0 

1 1 1 
 
Accordingly, the answer can be obtained in the following way. 
tA wkqj ms<s;=r my; wdldrhg ,nd.; yelsh' 
 
1 0 1 1 0 0 0 12 
       0 1 0 0 1 1 1 02 
0 0 0 0 0 0 0 02 
 
Hence the value of Y is 000000002. 
tA wkqj Y ys w.h 000000002 fõ' 
 
In addition, there are two other key bitwise operations. 
óg wu;rj ;j;a m%Odk ìgq wkqidß; fufyhqï folla mj;S' 
 
Bitwise XOR 
 

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

P Q P XOR Q 

0 0 0 

0 1 1 

1 0 1 

1 1 0 
 
Accordingly, the answer can be obtained in the following way. 
tA wkqj ms<s;=r my; wdldrhg ,nd.; yelsh' 
 
1 0 1 1 0 0 0 12 
0 1 0 0 1 1 1 02 
1 1 1 1 1 1 1 12 
 
Bitwise NOT 
 

The bitwise NOT operator is a unary operator in programming that performs a logical NOT operation on 
each bit in a binary number. The result of the bitwise NOT operation is a new binary number where each 
bit is flipped. a 0 becomes a 1, and a 1 becomes a 0. 
ìgq wkqidß; NOT fufyhqu hkq l%uf,aLkfha§ tAlSh fufyhqula jk w;r th oaúuh ixLHdjl iEu 
ìgqjlau ;d¾lsl NOT fufyhqula isÿ lrhs' ìgq wkqidß; NOT fufyhqfï m%;sM,h jkafka tla tla 
ìgq fmr<k ,o kj oaúuh wxlhls' fuys§ 0" 1 njg m;a jk w;r 1" 0 njg m;a fõ' 
 
In Python this is represented by the ~ symbol. 
mhs;ka ys§ fuh ~ ixfla;fhka ksrEmKh lrhs' 
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The truth table for the bitwise NOT operation is shown below. 

ìgq wkqidß; NOT fufyhqu i|yd i;H;d j.=j my; oelafõ' 
 

P NOT P 

0 1 

1 0 
 
Accordingly, the answer can be obtained in the following way. 
tA wkqj ms<s;=r my; wdldrhg ,nd.; yelsh' 
 
1 0 1 1 0 0 0 12 → 0 1 0 0 1 1 1 02 
 
So, the correct answer number here is 4. 

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

6. What is the 2’s complement of decimal -12? 

oYuh -12 ys 2 ys wkqmQrlh l=ula o? 
 
 
 

Answer : 4 ) 
 

This decimal number must be converted to binary before being converted to complementary representation. 
wkqmQrl ksrEmKhkag m;a lsÍug fmr fuu oYuh ixLHdj oaúuh njg m;a lr.; hq;=h' 
 

1210 

27 26 25 24 23 22 21 20 

128 64 32 16 8 4 2 1 

0 0 0 0 1 1 0 0 

000011002 
 
1’s complement / tflys wkqmQrlh 
 
1's complement is a negative binary number representation technique used primarily in computing. 
1 ys wkqmQrlh hkq uQ,sl jYfhka mß.Kkfha§ Ndú;d jk RK oaúuh ixLHd ksfhdack l%uhls' 
 
1's complement of a negative binary number is obtained by inverting (flipping) all the bits in the binary 
representation of the number. In other words, all 0s are changed to 1s and all 1s are changed to 0s. 
RK oaúuh ixLHdjl 1 ys wkqmQrlh ,nd .kafka ixLHdfõ oaúuh ksrEmKfha we;s ish¨u ìgq 
m%;sf,dau lsÍu (fmr<Su) u.sks' fjk;a jpk j,ska lsjfyd;a" ish¨u 0" 1 f,i;a" ish¨ 1" 0 f,i;a 
fjkia fõ' 
 
000011002 → 111100112 
 
2’s complement / foflys wkqmQrlh 
 
2's complement is a way to represent signed integers in binary, where the most significant bit (MSB) 
represents the sign of the number. It is the most commonly used representation for signed integers in 
modern computers and digital systems. 
2 ys wkqmQrlh hkq oaúuh ;=< ,l=Kq iys; ksÅ, ksrEmkh lsÍfï l%uhls" tys§ jeäu fjfiis 
ìgqj (MSB) ixLHdfõ ,l=K ksfhdackh lrhs' th kùk mß.Kl iy wxls; moaO;sj, ,l=Kq iys; 
mQ¾K ixLHd i|yd nyq,j Ndú;d jk ksrEmKh fõ' 
 
Finding the 2's complement can be done by adding 1 to the one's complement obtained. 
2 ys wkqmQrlh fiùfï§ ,nd.;a tflys wkqmQrlhg 1 la tl;= lsÍu u.ska isÿl< yelsh' 
 
   1 1 1 1 0 0 1 12 

+                           12 

   1 1 1 1 0 1 0 02 
 

          

1) 00001100           2) 00110011          3) 11110011         4) 11110100         5) 11111011 
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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' 
 
+1210 → 000011002 
-1210 → 100011002 
 
Unsigned magnitude representation / ,l=Kq rys; ixLHd ksrEmKh 
 
The unsigned magnitude representation is a way to represent non-negative integers in binary. In this 
method, the binary digits (bits) are used solely to represent the magnitude or value of the number, without 
any sign information. 
,l=Kq rys; ixLHd ksrEmKh hkq oaúuh ;=< iDK fkdjk mQ¾K ixLHd ksfhdackh lrk wdldrhls' 
fuu l%ufha§" oaúuh b,lalï ^ìgq& Ndú;d lrkqfha lsisÿ ,l=Kq f;dr;=rla fkdue;sj" ixLHdfõ 
úYd,;ajh fyda w.h ksrEmKh lsÍug muKs' 
 
+1210 → 000011002 
 
So, the correct answer number here is 4. 
tuksid, fuys ksjerÈ ms<s;=re wxlh 4 fõ. 

 
7. Which of the following is true about 2’s complement? 

2 ys wkqmQrlh iïnkaOfhka my; ljrla i;H fõ o? 
 

1) An extra bit is used to represent the sign. 
,l=K (sign) ksrEmKh lsÍug wu;r ìgqjla Ndú; flf¾' 

 

2) Makes it possible to build low-cost, high-speed hardware to perform arithmetic operations. 
wxl .Ks; fufyhqï bgq lsÍu i|yd jvd fõ.j;a ñ, wvq oDVdx. ksmoùug bjy,a fõ' 

 

3) Addition and subtraction are used as two different operations. 
tl;= lsÍu iy wvq lsÍu tlsfklg fjkia fufyhqï folla f,i isÿ flf¾' 

 

4) Usually represented in hexadecimal number system. 
idudkHfhka Iâ oYu ixLHd moaO;sh u.ska ksrEmKh flf¾' 

 

5) Used in first generation computers to perform logic operations. 
;d¾lsl fufyhqï isÿ lsÍu i|yd m<uq mrïmrdfjys mß.Klj, Ndú; úh' 

 
Answer : 2 ) 
 
Let's consider each of the answers here. 
fuys we;s tla tla ms<s;=re ms<sn|j i,ld n,uq' 
 
Option / úl,amh 1 
This is false. In 2’s complement, the leftmost bit serves as both a sign bit and part of the value. If it’s 1, 
the number is negative; if it’s 0, number is positive. No additional bit is required specifically for the sign. 
fuh wi;Hhls' 2 ys wkqmQrlfha" jï fl<jf¾ we;s ìgqj ,l=Kla iy w.fha fldgila f,i l%shd 
lrhs' th 1 kï" ixLHdj iDK fõ' th 0 kï" ixLHdj Ok fõ' ,l=K i|yd úfYaIfhka wu;r ìgqjla 
wjYH fkdfõ' 
 

Sign        

128 64 32 16 8 4 2 1 

1 0 0 1 1 0 1 0 
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Table 1: Table 2: 

 
Option / úl,amh 2 
This is true. 2’s complement simplifies arithmetic operations, like addition and subtraction, without 
needing separate circuits for positive and negative numbers. This efficiency allows for lower-cost and 
faster hardware, which is one of the main advantages of using 2’s complement in computing. 
fuh i;Hhls' 2 ys wkqmQrlh Ok iy iDK ixLHd i|yd fjku mßm: wjYH fkdù" tl;= lsÍu iy 
wvq lsÍu jeks wxl .Ks;uh fufyhqï ir, lrhs' fuh wvq úhoï iy fõ.j;a oDVdx. ksmoùug 
bv i,ihs" th mß.Kkfha § 2 ys wkqmQrlh Ndú;d lsÍfï m%Odk jdishls' 
 
Option / úl,amh 3 
This is false. In 2’s complement, subtraction can be handled as an addition operation (adding a negative 
number). This feature is what enables the use of a single circuit for both addition and subtraction, further 
simplifying hardware design. 
fuh wi;Hhls' 2 ys wkqmQrlfha§" wvq lsÍu" tl;= lsÍfï fufyhqula f,i yeisrúh yel ^iDK 
wxlhla tl;= lsÍu&' oDVdx. ks¾udKh ;jÿrg;a ir, lrñka tl;= lsÍu iy wvq lsÍu hk folgu 
;ks mßm:hla Ndú;d lsÍu fuu úfYaIdx.h fõ' 
 

eg: 120 – 45 → 120 + (-45) 
 
Option / úl,amh 4 
This is false. While hexadecimal is often used to represent binary values compactly, 2’s complement itself 
is a binary representation system for integers. Hexadecimal is only a convenient shorthand and doesn’t 
directly affect the 2’s complement method. 
fuh wi;Hhls' oaúuh w.hka ixhqla;j ksrEmKh lsÍu i|yd Iâ oYu fndfyda úg Ndú;d jk kuq;a" 
2 ys wkqmQrlh ksÅ, i|yd oaúuh ixLHd moaO;sh Ndú;d lrhs' Iâ oYu hkq myiq flá l%uhla 
muKla jk w;r 2 ys wkqmQrl l%uhg iDcqj n,mdkafka ke;' 
 
Option / úl,amh 5 
This is false. First-generation computers mostly used sign-magnitude representation for binary values, not 
2’s complement. 2’s complement gained popularity later, especially in modern computing, due to its 
hardware advantages in handling arithmetic. 
fuh wi;Hhls' m<uq mrïmrdfõ mß.Kl fndfyda úg Ndú;d lf<a oaúuh w.hka i|yd ,l=Kqj;a 
ixLHd ksrEmKh ñi 2 wkqmQrl fkdfõ' 2 ys wkqmQrlh úfYaIfhka kùk mß.KllrKfha§ wxl 
.Ks;h yeisrùfï oDVdx. jdis fya;=fjka miqj ckm%sh;ajhg m;a úh' 
 
So, the correct answer number is 2. 
tuksid, ksjerÈ ms<s;=re wxlh 2 fõ' 

 
8. Consider the character representations in Table 1 and Table 2 given below: 

my; j.=j 1 yd j.=j 2 ys we;s wlaIr oelaùu i,lkak' 
 

 

 
 
 
 

In which of the character encoding systems given below, the above characters in Table 1 and Table 
2 are represented?   
by; j.=j 1 yd j.=j 2 ys wlaIr bÈßm;a lrkq ,en we;af;a my; l=uk wlaIr fla;k moaO;sj,skao? 

 
1) Both Tables 1 and 2 : in ASCII  

j.= 1 yd 2 hk folu ASCII fla;fhks    
 

2) Both Tables 1 and 2 : in UNICODE  
j.= 1 yd 2 hk folu UNICODE fla;fhks 
 

3) Table 1: in ASCII, Table 2: in UNICODE  
j.=j 1 : ASCII fla;fhks" j.=j 2 : UNICODE fla;fhks 
 

4) Table 1: in EBCDIC, Table 2: in ASCII  
j.=j 1 : EBCDIC fla;fhks" j.=j 2 : ASCII fla;fhks  
 

5) Table 1: in UNICODE, Table 2: in ASCII  
j.=j 1 : UNICODE fla;fhks" j.=j 2 : ASCII fla;fhks 

 

w wd we wE 
0D85 0D86 0D87 0D88 

 

அ ஆ இ ஈ 
0B85 0B86 0B87 0B88 
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Answer : 2) 

 

The characters in both Table 1 and Table 2 have hexadecimal codes that fall within the range typically 

associated with UNICODE encoding, which is used to represent characters from various languages, 

including non-Latin scripts. ASCII, on the other hand, only represents basic Latin characters and does not 

support the Sinhala and Tamil characters shown here. 

j.=j 1 iy j.=j 2 hk foflysu wlaIrj, Iâ oYu fla; we;s w;r tAjd idudkHfhka UNICODE 
fla;kh iuÕ iïnkaê; mrdih ;=<g jefÜ" th ,;ska fkdjk wlaIr we;=¿ úúO NdIdj,ska wlaIr 
ksfhdackh lsÍug Ndú;d lrhs' wfkla w;g ASCII" uQ,sl ,;ska wlaIr muKla ksfhdackh lrk w;r 
fuys fmkajd we;s isxy, iy fou< wlaIr i|yd iyh fkdolajhs' 
 
ASCII Encoding 

ASCII (American Standard Code for Information Interchange) is a character encoding standard that 

primarily supports English characters. 

ASCII (f;dr;=re yqjudrej i|yd weußldkq iïu; fla;h) hkq bx.%Sis wlaIr i|yd uQ,sl jYfhka 
iyh olajk wlaIr fla;SlrK m%ñ;shls' 
 

It only has 128 character codes, ranging from 0 to 127 (in hexadecimal: 00 to 7F). 

tys we;af;a 0 isg 127 olajd wlaIr fla; 128la muKs ^Iâ oYufhka( 00 isg 7F olajd&' 
 

ASCII encoding can represent English letters, numbers, and a few special symbols, but it does not support 

characters from other languages, like Sinhala and Tamil. 

ASCII fla;kh bx.%Sis wl=re" b,lalï iy úfYaI ixfla; lsysmhla ksfhdackh l< yels kuq;a th 
isxy, iy fou< jeks fjk;a NdIdj,ska wlaIr i|yd iyh fkdolajhs' 
 

Unicode Encoding 

Unicode is a much more extensive encoding system that includes characters from almost every written 

language in the world. 
hqksfla; hkq f,dalfha iEu ,sÅ; NdIdjlskau mdfya wlaIr we;=<;a jvd;a mq¿,a fla;SlrK moaO;shls' 
 

Unicode can represent over a million different characters and uses hexadecimal codes that go far beyond 

ASCII’s limited range. 

hqksfla; úúO wlaIr ñ,shkhlg jvd ksfhdackh l< yels w;r ASCII ys iSñ; mrdifhka Tíng 
hk Iâ oYu fla; Ndú;d lrhs' 
 

Unicode includes characters from many languages, such as Sinhala and Tamil, which are the scripts shown 

in Table 1 and Table 2. 

hqksfla; 1 j.=fõ iy 2 j.=fõ fmkajd we;s wlaIr jk isxy, iy fou< jeks fndfyda NdIdj,ska 
wlaIr we;=<;a fõ' 
 

The Unicode character codes for Sinhala typically start from 0D80 to 0DFF, and Tamil character codes 

start from 0B80 to 0BFF. 

isxy, i|yd  hqksfla; wlaIr fla; idudkHfhka wdrïN jkafka 0D80 isg 0DFF olajd jk w;r 
fou< wlaIr fla; 0B80 isg 0BFF olajd wdrïN fõ' 
 
So, the correct answer number here is 2. 

tuksid, fuys ksjerÈ ms<s;=re wxlh 2 fõ. 
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9. Which of the following is the most simplified expression equivalent to AB̅C̅ + BC̅ + A̅B̅C + BC ? 

my; ljrla AB̅C̅ + BC̅ + A̅B̅C + BC hk m%ldYkhg ;=,H jk jvd;au iq¿ lrk ,o m%ldYkh o? 
 

1)  AB̅C̅ +  A̅B̅C + B   2)  B̅(AC̅ + A̅C) + B  3)  C̅(AB̅  +  B) +  C(A̅B̅  + B)  

4)  AC̅ + A̅C + B  5)  A̅C̅ + B 
 

Answer : 4 ) 
 

We simplify this expression using Boolean laws. 
fuu m%ldYkh nQ,shdkq kS;s Ndú;fhka iq¿ lruq' 
 

AB̅C̅ + BC̅ + A̅B̅C + BC 

C̅(AB̅ + B) + A̅B̅C + BC   Distributive law ú>gk kHdh 

C̅(A + B) + A̅B̅C + BC   Redundancy law iu;sßla; kHdh 

C̅(A + B) + C(A̅B̅ + B)   Distributive law ú>gk kHdh 
C̅(A + B) + C(A̅ + B)   Redundancy law iu;sßla; kHdh 
C̅A + C̅B + C(A̅ + B)   Distributive law ú>gk kHdh 
C̅A + C̅B + CA̅ + CB   Distributive law ú>gk kHdh 
C̅A + CA̅ + C̅B + CB   Commutative law kHdfoaY kHdh 
C̅A + CA̅ + B(C̅ + C)   Distributive law ú>gk kHdh 
C̅A + CA̅ + B(1)   Inverse law m%;sf,dau kHdh 
C̅A + CA̅ + B    Identity law i¾jiduH kHdh 
AC̅ + A̅C + B    Commutative law kHdfoaY kHdh 
 
So, the correct answer number is 4. 

tuksid, ksjerÈ ms<s;=re wxlh 4 fõ' 
 

10. A block diagram of a sequential logic circuit is shown below, with one block labelled as “A” and the 
other labelled as “B”. 
tla fldgila A f,i o wfkla fldgi B f,i o kï lr we;s wkql%ñl ;d¾lsl mßm:hl fldgq 
igykla (block diagram) my; oelafõ. 
 
 

 
 
 
 
 
 
 
 
 
 

Which of the following statements about the above block diagram are correct? 
by; fldgq igyk ms<sn|j my; ljr m%ldY$h i;H fõ o? 

 

A. The block A is a combinational logic circuit. 
A fldgi ixfhdack (combinational) ;d¾lsl mßm:hls' 

 

B. The block B is a memory element. 
B fldgi u;l uQ,dx.hls (memory element). 

 

C. Only the block A can be implemented using logic gates. 
A fldgi muKla ;d¾lsl oajdr Ndú;fhka l%shdjg kexúh yel' 

 
 
 
 

Answer : 3 ) 
 

A 

B 

          

1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

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

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

5) All of the above. 
by; ish,a,u. 
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Block A: This block has arrows entering and exiting it, suggesting it processes inputs to produce outputs. 
A fldgi( fuu fldgig we;=,a jk iy msgjk B;, we;" th m%;sodkhka ksmoùug wdodk ilik 
f,i wfmalaId lrhs' 
 
Block B: This block is connected in a feedback loop with block A, which is a key characteristic of 
sequential circuits where past outputs (from memory elements) affect future outputs. 
B fldgi( fuu fldgi A fldgi iuÕ m%;sfmdaIK Æmhlg iïnkaO lr we;" th wkql%ñl mßm:j, 
m%Odk ,laIKhla jk w;r w;S; m%;sodkhka ^u;l uQ,dx. j,ska& wkd.; m%;sodkhka flfrys n,mdhs' 
 
Statement / m%ldYh 1 
Combinational logic circuits are circuits where the output depends only on the current inputs, with no 
storage or memory of past inputs. 
ixfhdack ;d¾lsl mßm: hkq m%;sodkh j;auka wdodk u; muKla r|d mj;sk" w;S; wdodk .nvd 
lsÍu fyda u;lh fkdue;s mßm: fõ' 
 

In the diagram, block A takes inputs, processes them, and sends an output without any indication that it 
stores past states. This suggests it could be a combinational circuit, like an adder, multiplexer, or decoder. 
rEm igyfka" A fldgi wdodk ,nd .kS" tAjd ilihs" iy th w;S; ;;ajhka .nvd lrk njg lsisÿ 
weÕùulska f;drj m%;sodkhla hjhs' fuhska weÕfjkafka th wdl,lhla" nyqm:lrKhla fyda 
úfla;lhla jeks ixfhdack mßm:hla úh yels njhs' 
 

Since block A does not seem to have feedback or memory capabilities on its own, it likely represents a 
combinational logic circuit. 
A fldgfiys m%;sfmdaIK fyda u;l yelshdjka we;s njla fkdfmfkk neúka" th fndfyda úg ixfhdack 
;d¾lsl mßm:hla ksfhdackh lrhs' 
 
Statement / m%ldYh 2 
Memory elements store the state or past outputs and can retain information over time. 
u;l uQ,dx. ;;aj fyda w;S; m%;sodkhka .nvd lrk w;r ld,h;a iuÕ f;dr;=re r|jd .; yel' 
 

Block B is connected in a feedback loop with block A, where an output from block A is routed back as an 
input to block B. This type of feedback is typically used in sequential circuits, such as flip-flops or latches, 
which are the building blocks of memory elements. 
B fldgi" A fldgi iuÕ m%;sfmdaIK Æmhla iïnkaO lr we;" B fldgig" A fldgfika ,efnk 
m%;sodkhla wdodkhla f,i wdmiq yrjkq ,efí' fuu wdldrfha m%;sfmdaIK idudkHfhka ms<sfmd< fyda 
latch jeks wkql%ñl mßm:j, Ndú;d fõ' tAjd u;l uQ,dx. ;ekqï tAll fõ' 
 

The feedback connection implies that block B is storing or remembering some part of the previous state 
or output, making it a memory element. 
m%;sfmdaIK iïnkaO;djfhka weÕfjkafka B fldgi fmr ;;ajfha fyda m%;sodkfha hï fldgila .nvd 
lsÍfuka fyda u;l ;nd .ekSfuka th u;l uQ,dx.hla njg m;a lsÍuhs' 
 
Statement / m%ldYh 3 
This statement is misleading. Logic gates (AND, OR, NOT, etc.) are the basic components used to build 
both combinational and sequential circuits. 
fuu m%ldYh fkduÕ hjk iq¿h' ;d¾lsl oajdr ^AND, OR, NOT wdÈh& hkq ixfhdack iy wkql%ñl 
mßm: folu ;ekSug Ndú;d lrk uQ,sl ixrpl fõ' 
 

Although combinational logic (block A) is typically implemented directly with logic gates, sequential 
circuits with memory elements (like block B) are also implemented using logic gates along with feedback 
connections. 
ixfhdack ;d¾lsl ^A fldgi& idudkHfhka ;d¾lsl oajdr iuÕ iDcqju l%shd;aul jqjo" u;l uQ,dx. 
iys; wkql%ñl mßm: ^B fldgi jeks& o m%;sfmdaIK iïnkaO;d iuÕ ;d¾lsl oajdr Ndú;fhka 
l%shd;aul fõ' 
 

For example, flip-flops, which are common memory elements, are built using combinations of logic gates 
in a specific arrangement that creates feedback, allowing them to store a bit of information. 
WodyrKhla f,i" idudkH u;l uQ,dx. jk ms<sfmd< f.dvk.d we;af;a ;d¾lsl oajdrj, ixfhdack 
Ndú;fhka m%;sfmdaIK ks¾udKh lr f;dr;=re .nvd lsÍug bv i,ik mßÈh' 
 
Hence only statements A and B are true. So, the correct answer number is 3. 
tA wkqj A iy B m%ldY muKla i;H fõ' tuksid, ksjerÈ ms<s;=re wxlh 3 fõ' 
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11. Consider the following logic circuit consisting of NAND gates: 

NAND oajdrj,ska iukaú; my; oelafjk ;d¾lsl mßm:h i,lkak' 
 
 
 
 
 
 
 
 
 
 
 
If the required output of the above circuit is AB + A̅B̅ + C̅ , then what should the inputs X and Y be? 

by; mßm:fhys wfmalaIs; m%;sodkh AB + A̅B̅ + C̅  jkafka kï, X iy Y wdodk ljrla úh hq;= o? 
 

1)  X = B and Y = C   2)  X = B and Y = C̅   3)  X = B̅ and Y = C 

4)  X = B̅ and Y = C̅   5)  X = C̅ and Y = B 
 

Answer : 3 ) 

 

First take the output F here and simplify it using Boolean laws. 

m<uqj fuys F m%;sodkh ,ndf.k th nQ,shdkq kS;s Ndú;fhka iq¿ lruq' 
 

F = (A. B̅̅ ̅̅ ̅). (A̅. X̅̅ ̅̅ ̅). (Y)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
 

   = (A. B̿̿ ̿̿ ̿) + (A̅. X̅̅ ̅̅ ̅̅̅ ̅̅ ̅
) + Y̅   De Morgan’s law  o uqjd¾ m%fïhh 

   = A. B + (A̅. X̅̅ ̅̅ ̅̅̅ ̅̅ ̅
) + Y̅   Double inverse law oaú;aj m%;sf,dau kHdh 

   = A. B + A̅. X + Y̅   Double inverse law oaú;aj m%;sf,dau kHdh 
 
Let us now compare the obtained expression for F with the given Boolean expression. 

oeka § we;s nQ,shdkq m%ldYkh iuÕ F g ,enqKq m%ldYkh ixikaokh lruq' 
 

      A. B + A̅. B̅ + C̅ 

 

F = A. B + A̅. X + Y̅ 

 

Accordingly, it seems that the results to be obtained for X and Y are as follows. 

tA wkqj fuys§ X iy Y g ,eìh hq;= m%;sM, my; mßÈ nj fmfkhs' 
 

X → B̅ 

 

Y̅ → C̅ 

Y → C 

 

So, the correct answer number is 3. 

tuksid, ksjerÈ ms<s;=re wxlh 3 fõ' 
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12. The operating system (OS) is another program that runs on the computer that has some special 

responsibilities. Memory management, file management and input/output management are some of 
these responsibilities. What is another important responsibility of the OS? 
fufyhqï moaO;sh (operating system) hkq úfYaI jQ j.lSï iys;j" mß.Klhl Odjkh jk ;j;a 
l%uf,aLhls' u;l l<ukdlrKh" f.dkq l<ukdlrKh iy wdodk$m%;sodk l<ukdlrKh tu 
j.lSïj,ska iuyrls' fufyhqï moaO;sfha ;j;a jeo.;a j.lSula jkafka l=ula o? 

 
1) backup management Wmia: l<ukdlrKh    
2) cache memory management ksys; u;l l<ukdlrKh 
3) compiler management iïmdol l<ukdlrKh     
4) process management l%shdhk l<ukdlrKh 
5) system clock management moaO;s iamkaolh l<ukdlrKh 

 
Answer : 4 ) 
 
An Operating System (OS) is a key software that allows the computer to function smoothly by managing 
both its hardware and software resources. Think of it as the brain of the computer, which handles the main 
tasks needed for the computer to operate. 
fufyhqï moaO;shla (OS) hkq mß.Klhg tys oDVdx. iy uDÿldx. iïm;a hk folu l<ukdlrKh 
lrñka iqugj l%shd lsÍug bv i,ik m%Odk uDÿldx.hls' mß.Klh l%shd;aul ùug wjYH m%Odk 
ld¾hhka yiqrejk mß.Klfha fud<h f,i th is;sh yel' 
 
The OS is like the computer’s main controller, making sure all parts work together effectively. It allows 
users to run applications, manage files, and interact with the computer in an organized and efficient way. 
Examples of popular operating systems are Windows, macOS, and Linux. 
fufyhqï moaO;sh mß.Klfha m%Odk md,lh jeksh" ish¨u fldgia M,odhs f,i tlg jev lrk njg 
j. n,d .kS' th mßYS,lhskag fhÿï l%shd;aul lsÍug" f.dkq l<ukdlrKh lsÍug iy ixúOdkd;aul 
yd ld¾hlaIu wdldrhlska mß.Klh iuÕ wka;¾ l%shd lsÍug bv i,ihs' ckm%sh fufyhqï moaO;s 
i|yd WodyrK jkafka Windows, macOS iy Linux h' 
 
The Operating System (OS) performs several main functions to ensure the computer works properly.  
mß.Klh ksishdldrj l%shd lsÍu iy;sl lsÍu i|yd fufyhqï moaO;sh OS m%Odk ld¾hhka lsysmhla 
bgq lrhs' 
 
Process Management / l%shdj,s l<ukdlrKh 
The OS manages all the programs or processes running on the computer. 
OS mß.Klfha l%shd;aul jk ish¨u jevigyka fyda l%shdj,s l<ukdlrKh lrhs' 
 
It decides which process gets to use the CPU and for how long, allowing multiple programs to run at once. 
th CPU Ndú;d l< hq;af;a l=uk l%shdj,sho iy fldmuK ld,hla i|ydo hkak ;SrKh lrhs" 
tljr jevigyka lsysmhla l%shd;aul ùug bv i,ihs' 
 
It handles switching between processes to make sure each one runs smoothly, which is called multitasking. 
th l%shdj,s w;r udreùu yiqrejñka tla tla l%shdj,s iqugj l%shd;aul jk njg j. n,d .kS" th 
nyq ld¾h f,i ye¢kafõ' 
 
Memory Management / u;l l<ukdlrKh 
Memory management is the OS’s way of organizing the computer's RAM (Random Access Memory). 
u;l l<ukdlrKh hkq mß.Klfha RAM ^iiïNdù m%fõY u;lh& ixúOdkh lsÍfï OS l%uhhs' 
 
The OS keeps track of which parts of memory are in use and assigns memory to each program. 
fufyhqï moaO;sh u;lfha l=uk fldgia Ndú;d lrkafkao hkak ksÍlaIKh lrk w;r tla tla 
jevigykg u;lh mjrhs' 
 
When a program no longer needs memory, the OS reclaims it so other programs can use it, preventing 
conflicts and crashes. 
jevigyklg ;jÿrg;a u;lh wjYH fkdjk úg" OS th kej; ,nd .kS" túg fjk;a jevigyka 
j,g th Ndú;d l< yel" .egqï iy ì| jeàï j,lajhs' 
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File Management / f.dkq l<ukdlrKh 
The OS organizes data into files and folders on storage devices like hard drives. 
OS oDV ;eá jeks .nvd Wmdx.j, f.dkq iy f*da,avr njg o;a; ixúOdkh lrhs' 
 
It helps users create, save, open, and delete files, keeping track of where they are stored. 
th mßYS,lhskag f.dkq iE§ug" iq/lSug" újD; lsÍug iy uld oeóug" tAjd .nvd lr we;s ia:dkh 
ksÍlaIKh lsÍug WmldÍ fõ' 
 
The OS also controls access to files to make sure only authorized users can open certain files. 
n,h,;a mßYS,lhskag muKla we;eï f.dkq újD; l< yels njg j. n,d .ekSu i|yd OS uÕska 
f.dkq fj; m%fõYh o md,kh lrhs' 
 
Input-Output  Management / wdodk-m%;sodkh l<ukdlrKh (I$O) 
The OS manages communication between the computer and external devices, such as the keyboard, 
mouse, printer, and USB drives. 
OS mß.Klh iy h;=remqjrej" uQislh" uqøK hka;%h iy USB Odjl jeks ndysr Wmdx. w;r 
ikaksfõokh l<ukdlrKh lrhs' 
 
It ensures data flows between the computer and these devices, allowing users to perform actions like 
printing documents or copying files to a USB. 
th mß.Klh iy fuu Wmdx. w;r o;a; .,dhdu iy;sl lrhs" mßYS,lhskag f,aLk uqøKh lsÍu 
fyda USB tllg f.dkq msgm;a lsÍu jeks l%shd isÿ lsÍug bv i,ihs' 

 
User Interface / mßYS,l w;=reuqyqK; (UI) 
The User Interface (UI) is what users see and interact with on the screen. 
mßYS,l w;=reuqyqK; ^UI& hkq mßYS,lhka ;srh u; olsk iy wka;¾l%shd lrk fohhs' 
 
Most OSs offer a Graphical User Interface (GUI), which includes icons, windows, and buttons that users 
click to perform tasks. 
fndfyda OS úiska .%e*sl,a mßYS,l w;=reuqyqK;la ^GUI& msßkukq ,nk w;r" ld¾hhka bgq lsÍug 
mßYS,lhka la,sla lrk whslk" ljq¿ iy fnd;a;ï we;=<;a fõ' 
 
Some OSs also include Command-Line Interface (CLI), where users type commands to control computer. 
iuyr OS j,g Command-Line Interface (CLI) we;=<;a fõ" tys§ mßYS,lhka mß.Klh md,kh 
lsÍug úOdk ghsma lrhs' 
 
The OS is like the manager of the computer, organizing how programs run, handling memory and files, 
managing devices, and providing an interface so users can control the computer. This helps the computer 
work efficiently and allows users to easily interact with it. 
OS hkq mß.Klfha l<ukdlre" jevigyka l%shd;aul jk wdldrh ixúOdkh lsÍu" u;lh iy f.dkq 
yeisrùu" Wmdx. l<ukdlrKh lsÍu iy mßYS,lhskag mß.Klh md,kh l< yels w;=re uqyqK;la 
,nd §u jeks h' fuh mß.Klh ld¾hlaIuj jev lsÍug iy mßYS,lhskag th iuÕ myiqfjka 
wka;¾ l%shd lsÍug bv i,ihs' 

 
Correct Answer / ksjerÈ ms<s;=r 
 
4) process management / l%shdhk l<ukdlrKh 
 
Explanation / meyeÈ,s lsÍu 
 
Process management is a fundamental function of an operating system. It involves, 
l%shdj,s l<ukdlrKh hkq fufyhqï moaO;shl uQ,sl ld¾hhls' thg we;=<;a jkafka" 
 
Creating and terminating processes: The OS handles the starting and stopping of programs. 
l%shdj,s ks¾udKh lsÍu iy wjika lsÍu( OS uÕska jevigyka wdrïN lsÍu iy keje;aùu isÿ lrhs' 
 
Scheduling processes: The OS decides which process gets to use the CPU and for how long. This is 
crucial for multitasking, where multiple applications run simultaneously. 
kshulrKh lsÍfï l%shdj,s( CPU Ndú;d l< hq;af;a l=uk l%shdj,sho iy fldmuK ld,hla i|ydo 
hkak OS úiska ;SrKh lrhs' nyqúO fhÿï tljr l%shd;aul jk nyq ld¾h i|yd fuh b;d 
jeo.;a fõ' 
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Coordinating process communication: It enables processes to communicate with each other and manage 
their interactions. 
iïnkaëlrK l%shdj,s ikaksfõokh( th l%shdj,Skag tlsfkld iuÕ ikaksfõokh lsÍug iy tAjdfha 
wka;¾l%shd l<ukdlrKh lsÍug bv i,ihs' 
 
Handling process states: The OS keeps track of processes in different states (running, waiting, ready) to 
ensure efficient CPU utilization. 
yeisrùfï l%shdj,sfha ;;ajh( ld¾hlaIu CPU Ndú;h iy;sl lsÍu i|yd fufyhqï moaO;sh úúO 
m%dka;j, ^Odjkh" /£ isàu" iQodkï& l%shdj,s ms<sn| jd¾;djla ;nd .kS' 

 
Why Other Answers Are Incorrect, 
fjk;a ms<s;=re jerÈ wehs" 
 

1) Backup Management / Wmia: l<ukdlrKh 

While backup management is important, it is not a core responsibility of the operating system itself. 
Backup processes are often managed by additional software applications or user actions, not directly 
by the OS. 
Wmia: l<ukdlrKh jeo.;a jk w;r" th fufyhqï moaO;sfhau uQ,sl j.lSula fkdfõ' Wmia: 
l%shdj,s fndfyda úg l<ukdlrKh lrkq ,nkafka w;sf¾l uDÿldx. fhÿï fyda mßYS,l l%shd 
u.sks" iDcqju OS u.ska fkdfõ' 

 

2) Cache Memory Management / ksys; u;l l<ukdlrKh 

Cache memory management involves optimizing the use of cache (a small amount of very fast 
memory). While the OS may influence caching behavior, cache memory management is primarily 
handled by the hardware (CPU) and is not a distinct responsibility of the OS. 
ksys; u;l l<ukdlrKhg ksys; Ndú;h m%Yia; lsÍu we;=<;a fõ ^b;d fõ.j;a u;lfha l=vd 
m%udKhla&' OS ksys; yeisÍï j,g n,mEï l< yels w;r" ksys; u;l l<ukdlrKh uQ,sl 
jYfhka oDVdx. ^CPU& u.ska yiqrejk w;r th OS ys úfYaI j.lSula fkdfõ' 

 

3) Compiler Management / iïmdol l<ukdlrKh 

Compilers are tools that translate high-level programming languages into machine code. Managing 
compilers is not a responsibility of the OS. Instead, the OS may provide the environment in which 
compilers run, but it does not directly manage the compilation process. 
iïmdol hkq by< uÜgfï l%uf,aLk NdId hka;% fla;hg mßj¾;kh lrk fuj,ï fõ' iïmdol 
l<ukdlrKh OS ys j.lSula fkdfõ' tA fjkqjg" OS uÕska iïmdol l%shd;aul jk mßirh iemhsh 
yels kuq;a th iïmdok l%shdj,sh iDcqju l<ukdlrKh fkdlrhs' 

 

5) System Clock Management / moaO;s iamkaOlh l<ukdlrKh 

The system clock keeps track of time and synchronizes operations in the computer. While the OS does 
utilize the system clock for scheduling tasks and managing time, it is not a standalone responsibility 
like process management. The clock management is more about timing than the broader scope of 
managing processes. 
moaO;s iamkaOlh ld,h ksÍlaIKh lrk w;r mß.Klfha fufyhqï iuuqyq¾; lrhs' fufyhqï 
moaO;sh ld¾hhka kshulrKh lsÍu iy ld,h l<ukdlrKh lsÍu i|yd moaO;s iamkaOlh 
Ndú;d lrk w;r" th l%shdj,s l<ukdlrKh jeks iajdëk j.lSula fkdfõ' iamkaOlh 
l<ukdlrKh hkq l%shdj,s l<ukd lsÍfï mq¿,a úIh m:hg jvd ld,h ms<sn|j h' 
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13. When the number of processes started by a user on a single-processor computer increases, what 

happens to the response time of each process as perceived by the user and the memory management 
related work of the operating system respectively? 
mßYS,lhl= úiska ;ks ilikhla iys; mß.Klhl wdrïN lr we;s l%shdhk (processes) ixLHdj 
jeä jk úg" ta tla tla l%shdhkh tu mßYS,l fj; m%;spdr oelaùfï ld,hg (response time) iy 
fufyhqï moaO;sfha u;l l<ukdlrK wdY%s; ld¾hj,g ms<sfj<ska l=ula isÿ fõ o? 

 
1) Both the response time and the memory management related work increase. 

m%;spdr oelaùfï ld,h iy u;l l<ukdlrKh wdY%s; ld¾hhka hk folu jeäfõ' 
 

2) Response time decreases while the memory management related work increases. 
m%;spdr oelaùfï ld,h wvq jk w;r u;l l<ukdlrKh wdY%s; ld¾hhka jeäfõ' 

 

3) Response time increases while the memory management related work decreases. 
m%;spdr oelaùfï ld,h jeä jk w;r u;l l<ukdlrKh wdY%s; ld¾hhka wvqfõ' 

 

4) Both the response time and the memory management related work decrease. 
m%;spdr oelaùfï ld,h yd u;l l<ukdlrKh wdY%s; ld¾hhka hk folu wvqfõ' 

 

5) There is no change in either of them. 
ta foflysu fjkila isÿ fkdfõ' 

 
Answer : 1 ) 
 

A single-processor computer is a type of computer system that contains only one central processing unit 
(CPU) to execute instructions and manage tasks. This contrasts with multi-processor systems, which have 
multiple CPUs that can work simultaneously. 
;ks ilik mß.Klhla hkq Wmfoia l%shd;aul lsÍug iy ld¾hhka l<ukdlrKh lsÍug tla uOHu 
ieliqï tAllhla (CPU) muKla wvx.= mß.Kl moaO;shls' fuh tljr l%shd l< yels nyq CPU we;s 
nyq ilik moaO;s iuÕ m%;súreoaO fõ' 
 
Key Features of a Single-Processor Computer / ;ks ilik mß.Klhl m%Odk ,laIK 
 
Single CPU / ;ks CPU 
The defining characteristic of a single-processor computer is that it has only one CPU. This CPU is 
responsible for executing all the instructions from programs and managing input/output operations. 
;ks ilik mß.Klhl we;s ks¾jpk ,laIKh kï tys we;af;a tl CPU tlla muKs' fuu CPU 
jevigyka j,ska ish¨u Wmfoia l%shd;aul lsÍu iy wdodk$m%;sodk fufyhqï l<ukdlrKh lsÍu 
i|yd j.lsj hq;=h' 
 

Task Execution / ld¾hh l%shd;aul lsÍu 
In a single-processor system, tasks are executed sequentially, meaning one task is completed at a time. 
When multiple processes or applications are running, the CPU rapidly switches between them through a 
process called context switching. Although this gives the illusion of multitasking, only one process is 
actively executing at any moment. 
;ks-ilik moaO;shl" ld¾hhka wkql%ñlj l%shd;aul fõ" tkï jrlg tla ld¾hhla iïmQ¾K fõ' nyq 
l%shdj,s fyda fhÿï l%shd;aul jk úg" ikao¾Nh iaúph kï l%shdj,shla yryd CPU tAjd w;r fõ.fhka 
udre fõ' fuh nyqld¾hhla ms,sn| ñ;Hdjla ,nd ÿkako" ´kEu fudfyd;l il%shj l%shd;aul jkafka 
tla l%shdj,shla muKs' 
 
Simplicity / ir, nj 
Single-processor systems are typically simpler in design compared to multi-processor systems. This 
simplicity often translates to lower cost and easier maintenance. 
nyq-ilik moaO;s yd ii|k úg ;ks-ilik moaO;s idudkHfhka ks¾udKh ir, h' fuu ir, nj 
fndfyda úg wvq msßjehla iy myiq kv;a;=jla njg mßj¾;kh lrhs' 
 

Performance / ld¾h idOkh 
While single-processor systems can effectively handle many tasks, they may struggle with performance 
when multiple demanding applications run simultaneously. The CPU can become a bottleneck, leading to 
increased response times as it must frequently switch contexts between processes. 
;ks-ilik moaO;sj,g fndfyda ld¾hhka M,odhs f,i yeisrúh yels w;r" b,a¨ï lrk fhÿï lsysmhla 
tljr l%shd;aul jk úg tAjd l%shdldÍ;ajh iuÕ wr., l< yelsh' CPU ndOdjla njg m;a úh yels 
w;r" th l%shdj,s w;r ikao¾Nhka ks;r udre l< hq;= neúka m%;spdr ld,h jeä lsÍug fya;= fõ' 
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Applications / fhÿï 
Single-processor computers are commonly used in personal computers, laptops, and many embedded 
systems where the demand for processing power is moderate. They are suitable for tasks such as word 
processing, browsing the internet, and running simple applications. 
;ks-ilik mß.Kl idudkHfhka mqoa.,sl mß.Kl" ,emafgdma" iy ieliqï n,h i|yd b,a¨u 
uOHia:j mj;sk fndfyda ksys; moaO;sj, Ndú;d fõ' tAjd jpk ieliSu" wka;¾cd,fha ießieÍu iy 
ir, fhÿï Odjkh lsÍu jeks ld¾hhka i|yd iqÿiq fõ' 
 
Advantages / jdis 
Cost-Effective: Generally less expensive to build and maintain than multi-processor systems. 
M,odhS msßjeh( nyq-ilik moaO;sj,g jvd f.dvke.Sug iy kv;a;= lsÍug idudkHfhka ñ, wvqh' 
 

Easier to Program: Software development can be simpler, as developers don't need to manage parallel 
processing complexities. 
jevigyka lsÍug myiqhs( ixj¾Olhskag iudka;r ieliqï ixlS¾K;d l<ukdlrKh lsÍug wjYH 
fkdjk neúka uDÿldx. ixj¾Okh ir, úh yel' 
 

Less Power Consumption: Typically consumes less power than systems with multiple processors. 
wvq n,Yla;s mßfNdackh( idudkHfhka nyq ilik iys; moaO;sj,g jvd wvq n,hla mßfNdackh lrhs' 
 
Disadvantages / wjdis 
Limited Performance: Can be slower when handling multiple tasks, especially resource-intensive 
applications. 
iSñ; ld¾h idOkh( nyq ld¾hhka" úfYaIfhka iïm;a-oeä fhÿï yiqrejk úg ukao.dó úh yel' 
 

Bottleneck: The single CPU can become a bottleneck if multiple applications demand high processing 
power simultaneously. 
Bottleneck( nyq fhÿï tljr by< ieliqï n,hla b,a,d isákafka kï ;ks CPU ndOdjla úh yel' 
 
In computing, a process is an instance of a program in execution. It is a fundamental concept in operating 
systems, as it represents the dynamic aspect of a program and includes not just the program code but also 
its current activity and state.  
mß.KllrKfha§" l%shdj,shla hkq l%shd;aul jk jevigykl WodyrKhls' th jevigykl .;sl 
wx.h ksfhdackh lrk w;r jevigyka fla;h muKla fkdj tys j;auka l%shdldrlï iy ;;ajho 
we;=<;a jk neúka th fufyhqï moaO;sj, uQ,sl ixl,amhls' 
 
Process States / l%shdj,s ;;ajhka 
 
A process can be in one of several states during its lifecycle 
l%shdj,shla tys Ôjk pl%h ;=< m%dka; lsysmhlska tll úh yelsh 
 

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

Ready: The process is waiting to be assigned to a CPU for execution. 
iQodkï( l%shdj,sh l%shd;aul lsÍu i|yd CPU fj; mejÍug n,d isà' 
 

Running: The process is currently being executed by the CPU. 
Odjk( CPU uÕska l%shdj,sh oekg l%shd;aul fõ' 
 
Waiting: The process is waiting for some event to occur (like I/O completion). 
/£ isàu( l%shdj,sh hï isÿùula isÿ jk f;la n,d isà ^I$O iïmQ¾K lsÍu jeks&' 
 

Terminated: The process has completed execution. 
wjika( l%shdj,sh l%shd;aul lsÍu iïmQ¾K lr we;' 
 
A process is an active instance of a program that includes the program code, its current state, and resources 
it uses. The operating system manages processes to ensure efficient execution, resource allocation, and 
user interaction, making processes a crucial part of modern computing systems. 
l%shdj,shla hkq l%uf,aL fla;h" tys j;auka ;;a;ajh iy th Ndú;d lrk iïm;a we;=<;a jevigykl 
l%shdldÍ wjia:djls' fufyhqï moaO;sh ld¾hlaIuj l%shd;aul lsÍu" iïm;a fjka lsÍu iy mßYS,l 
wka;¾l%shd iy;sl lsÍu i|yd l%shdj,s l<ukdlrKh lrhs" l%shdj,s kùk mß.Kl moaO;sj, 
;SrKd;aul wx.hla njg m;a lrhs' 
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Response time is a measure of how quickly a system reacts to a user's input. It is a vital component of user 
experience, significantly influencing how users perceive the efficiency and usability of a system or 
application. Understanding and optimizing response time is essential for software developers and system 
designers to create responsive and user-friendly applications. 
m%;spdr ld,h hkq mßYS,lfhl=f.a wdodkhg moaO;shla fl;rï blaukska m%;sl%shd lrhso hkak uek 
ne,Suls' th mßYS,l w;aoelSfï w;HjYH wx.hla jk w;r" mßYS,lhka moaO;shl fyda fhÿul 
ld¾hlaIu;dj iy Wmfhda.S;dj jgyd .kakd wdldrh ie,lsh hq;= f,i n,mdhs' uDÿldx. ixj¾Olhskag 
iy moaO;s ks¾udKlrejkag m%;spdrd;aul iy mßYS,l-ys;ldó fhÿï ks¾udKh lsÍug m%;spdr ld,h 
wjfndaO lr .ekSu iy m%Yia; lsÍu w;HjYH fõ' 
 

Memory management is a key function of an operating system (OS) that involves controlling and 
coordinating computer memory, including the allocation and deallocation of memory to different processes 
and applications. This ensures that memory resources are efficiently used and that each process gets the 
memory it needs without interfering with others. 
u;l l<ukdlrKh hkq úúO l%shdj,s iy fhÿï i|yd u;lh fjka lsÍu iy fnod yeÍu we;=¿j 
mß.Kl u;lh md,kh lsÍu iy iïnkaëlrKh lsÍu we;=<;a fufyhqï moaO;shl (OS) m%Odk 
ld¾hhls' fuu.ska u;l iïm;a ld¾hlaIuj Ndú;d jk nj iy;sl lrk w;r tla tla l%shdj,shg 
wjYH u;lh wka whg ndOd fkdlr ,nd .kS' 

 

Memory management is essential for the efficient functioning of a computer, ensuring that each program 
gets the memory it needs while keeping processes isolated and resources well-organized. By managing 
both physical and virtual memory, the OS helps maintain system performance and stability. 
mß.Klhl ld¾hlaIu l%shdldß;ajh i|yd u;l l<ukdlrKh w;HjYH jk w;r" l%shdj,s yqol,d 
lr iïm;a ukdj ixúOdkh lrñka iEu jevigyklgu wjYH u;lh ,efnk nj iy;sl lrhs' 
fN!;sl iy w;:H u;l folu l<ukdlrKh lsÍfuka" OS moaO;sfha l%shdldß;ajh iy ia:djr;ajh 
mj;ajd .ekSug WmldÍ fõ' 
 

The correct answer is, 1) Both the response time and the memory management related work increase. 
ksjerÈ ms<s;=r kï" 1) m%;spdr oelaùfï ld,h iy u;l l<ukdlrKh wdY%s; ld¾hhka hk folu 
jeäfõ' 
 

Response Time Increases / m%;spdr ld,h jeä fõ 
As more processes are started on a single-processor computer, the response time for each individual 
process tends to increase. This is because the CPU has to switch between more tasks (context switching), 
which takes up additional time. Consequently, users experience delays as the system struggles to allocate 
sufficient CPU time to each process. 
;ks-ilik mß.Klhl ;j;a l%shdj,s wdrïN jk úg" tla tla l%shdj,sh i|yd m%;spdr oelaùfï 
ld,h jeä fõ' fuhg fya;=j CPU yg ;j;a ld¾hhka ^ikao¾N iaújh& w;r udre ùug isÿ jk 
ksid wu;r ld,hla .; fõ' m%;sM,hla f,i" tla tla l%shdj,sh i|yd m%udKj;a CPU ld,h fjka 
lsÍug moaO;sh wr., lrk neúka mßYS,lhska m%udohka w;aú¢;s' 
 

Memory Management Related Work Increases / u;l l<ukdlrKh iïnkaO jev jeä fõ 
When the number of processes increases, the operating system has to perform more memory management 
tasks. This includes, 
l%shdj,s .Kk jeä jk úg" fufyhqï moaO;shg jeä u;l l<ukdlrK ld¾hhka lsÍug isÿfõ' 
fuhg we;=<;a jkafka" 
 

• Allocating memory for each new process. 
tla tla kj l%shdj,sh i|yd u;lh fjka lsÍu' 

 

• Keeping track of memory usage and ensuring each process has enough memory. 
u;l Ndú;h ms<sn| igyka ;nd .ekSu iy tla tla l%shdj,shg m%udKj;a u;lhla we;s nj 
iy;sl lsÍu' 

 

• Possibly using virtual memory and swapping processes in and out of main memory, which can 
increase the workload on the memory management system. 
iuyr úg w;:H u;lh Ndú;d lsÍu iy m%Odk u;lh ;=< iy bka msg; l%shdj,s yqjudre lsÍu" 
u;l l<ukdlrK moaO;sfha ld¾h Ndrh jeä l< yel' 

 

As the number of active processes rises on a single-processor system, both the response time for each 
process (due to limited CPU time) and the workload of the OS’s memory management system (to handle 
and allocate resources efficiently) increase. 
;ks-ilik moaO;shla u; il%Sh l%shdj,s .Kk jeä jk úg" tla tla l%shdj,sh i|yd m%;spdr oelaùfï 
ld,h ^iSñ; CPU ld,h fya;=fjka& iy OS ys u;l l<ukdlrK moaO;sfha workload ^iïm;a 
ld¾hlaIuj yeisrùug iy fnod yeÍug& hk folu jeä fõ' 
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14. Which of the following is not a responsibility of the operating system? 

my; ljrla fufyhqï moaO;sfha j.lSula fkdjkafka o? 
 

1) allocating physical memory to processes 
l%shdhk i|yd fN!;sl u;lfha bv ,nd§u 

 

2) deciding which process to run 
l=uk l%shdhkh Odjkh l< hq;= oehs ;SrKh lsÍu 

 

3) keeping track of the usage of compiled program files on a hard disk 
oDV ;eáhl we;s iïmdokh jQ (compiled) l%uf,aL f.dkqj, Ndú;h .ek igyka ;nd .ekSu 

 

4) keeping track of which parts of physical memory are in use, which are free 
fN!;sl u;lfha l=uk fldgia Ndú; fjñka mj;S o" l=uk fldgia ksoyiaj mj;So hkak iïnkaOj 
igyka ;nd .ekSu 

 

5) swapping processes between physical memory and disk 
fN!;sl u;lh yd oDV ;eáh w;r l%shdhk yqjudre lsÍu 

 
Answer : 3 ) 
 
An Operating System (OS) is a key software that allows the computer to function smoothly by managing 
both its hardware and software resources. Think of it as the brain of the computer, which handles the main 
tasks needed for the computer to operate. 
fufyhqï moaO;shla (OS) hkq mß.Klhg tys oDVdx. iy uDÿldx. iïm;a hk folu l<ukdlrKh 
lrñka iqugj l%shd lsÍug bv i,ik m%Odk uDÿldx.hls' mß.Klh l%shd;aul ùug wjYH m%Odk 
ld¾hhka yiqrejk mß.Klfha fud<h f,i th is;sh yel' 

 
The operating system (OS) is responsible for managing and coordinating the hardware and software 
resources of a computer, ensuring that the system operates efficiently and that users and applications can 
interact with it effectively. Here are the main responsibilities of an operating system: 
fufyhqï moaO;sh (OS) mß.Klfha oDvdx. iy uDÿldx. iïm;a l<ukdlrKh lsÍu iy iïnkaëlrKh 
lsÍu" moaO;sh ld¾hlaIuj l%shd;aul jk nj iy;sl lsÍu iy mßYS,lhskag iy fhÿïj,g th 
iuÕ M,odhS f,i wka;¾ l%shd l< yels nj iy;sl lrhs' fufyhqï moaO;shl m%Odk j.lSï" 
 
Process Management / l%shdj,s l<ukdlrKh 
 

The OS manages all running processes on the computer, deciding which processes receive CPU time and 
in what order. 
OS mß.Klfha ish¨u Odjk l%shdj,Ska l<ukdlrKh lrhs" CPU ld,h ,nd .kafka l=uk l%shdj,Skao 
iy l=uk wkqms<sfj,go hkak ;SrKh lrhs' 
 

It handles multitasking by switching between processes rapidly, giving the appearance of simultaneous 
execution. 
th l%shdj,s w;r fõ.fhka udre ùfuka nyqld¾hh yiqrejhs"tljr l%shd;aul lsÍfï fmkqu ,nd fohs' 
 

It also handles process creation, scheduling, termination, and managing resources for each process. 
th tla tla l%shdj,sh i|yd l%shdj,s ks¾udKh" kshulrKh lsÍu" wjika lsÍu iy iïm;a 
l<ukdlrKh lsÍu o isÿ lrhs' 
 
Memory Management / u;l l<ukdlrKh 
 

The OS allocates memory to various processes and applications, ensuring efficient use of the available 
physical and virtual memory. 
OS uÕska úúO l%shdj,s iy fhÿï i|yd u;lh fjka lrhs" mj;sk fN!;sl iy w;:H u;lh 
ld¾hlaIuj Ndú;d lsÍu iy;sl lrhs' 
 

It keeps track of each memory location, monitors memory usage, and ensures that processes do not 
interfere with each other’s memory. 
th tla tla u;l ia:dkh ksÍlaIKh lrhs" u;l Ndú;h ksÍlaIKh lrhs" iy l%shdj,Ska tlsfkldf.a 
u;lhg ndOd fkdlrk nj iy;sl lrhs' 
 

It also handles paging and swapping, moving data between RAM and disk when necessary. 
th wjYH úfgl RAM iy ;eáh w;r o;a; f.khdu" msgqlrKh iy yqjudre lsÍu o yiqrejhs' 
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File System Management / f.dkq moaO;s l<ukdlrKh 
 

The OS organizes, stores, and retrieves files on storage devices like hard drives or SSDs. 
OS oDV ;eá fyda SSD jeks .nvd Wmdx.j, f.dkq ixúOdkh lrhs" .nvd lrhs" iy ,nd .kS' 
 

It provides a structure for data (like files and folders) and manages permissions, file naming, and storage 
space. 
th o;a; ^f.dkq iy f*da,avr jeks& i|yd jHqyhla imhk w;r wjir" f.dkq kï lsÍu iy .nvd 
bv l<ukdlrKh lrhs' 
 

It also ensures secure access to files by different users and processes. 
th úúO mßYS,lhska iy l%shdj,Ska úiska f.dkq fj; wdrlaIs; m%fõYh iy;sl lrhs' 
 
Device Management (Input/Output Management) / Wmdx. l<ukdlrKh 
 

The OS controls and manages hardware devices (e.g., keyboard, mouse, printer, and display). 
OS oDVdx. Wmdx. ^Wod( h;=remqjrej" uQislh" uqøK hka;%h iy ixo¾Ylh& md,kh lrhs iy 
l<ukdlrKh lrhs' 
 

It uses device drivers to communicate with hardware, providing a bridge between software and hardware. 
th oDVdx. iuÕ ikaksfõokh lsÍug Wmdx. Odjl Ndú;d lrhs" uDÿldx. iy oDVdx. w;r md,ula 
imhhs' 
 

The OS schedules and manages data transfer between hardware devices and the CPU, optimizing 
performance and ensuring efficient communication. 
OS uÕska oDVdx. Wmdx. iy CPU w;r o;a; yqjudrej kshulrKh lr l<ukdlrKh lrhs" ld¾h 
idOkh m%Yia; lsÍu iy ld¾hlaIu ikaksfõokh iy;sl lrhs' 

 
Security and Access Control / wdrlaIdj iy m%fõY md,kh 
 

The OS provides a secure environment, protecting data and resources from unauthorized access. 
OS uÕska wdrlaIs; mßirhla imhhs" o;a; iy iïm;a wkjirfhka m%fõY ùfuka wdrlaId lrhs' 
 

It manages user authentication (like login credentials) and access rights, ensuring that only authorized 
users can access certain resources. 
th mßYS,l i;Hdmkh ^msúiqï wla;m;% jeks& iy m%fõY whs;sjdislï l<ukdlrKh lrhs" n,h,;a 
mßYS,lhskag muKla we;eï iïm;a fj; m%fõY úh yels nj iy;sl lrhs' 
 

The OS also includes mechanisms to prevent malicious software from harming the system or other 
applications. 
wksIag uDÿldx. moaO;shg fyda fjk;a fhÿï j,g ydks lsÍu je<elaùfï hdka;%K o OS ys we;=<;afõ' 
 
User Interface (UI) Management / mßYS,l w;=reuqyqK; ^UI& l<ukdlrKh 
 

The OS provides a user interface, allowing users to interact with the computer. This can be a graphical 
user interface (GUI) or command-line interface (CLI). 
fufyhqï moaO;sh mßYS,l w;=reuqyqK;la imhhs" mßYS,lhskag mß.Klh iuÕ wka;¾ ls%hd lsÍug 
bv i,ihs' fuh Ñ;%l mßYS,l w;=reuqyqK;la (GUI) fyda úOdk fraLd w;=re uqyqK;la ^CLI& úh yel' 
 

It manages windows, menus, icons, and other visual elements in a GUI, while also interpreting and 
executing commands in a CLI. 
th GUI tll ljq¿" fukq" whslk iy wfkl=;a oDYH uQ,dx. l<ukdlrKh lrk w;ru" CLI ys 
úOdk w¾:l:kh lr l%shd;aul lrhs' 
 
Error Handling and System Monitoring / fodaI yeisrùu iy moaO;s wëlaIKh 
 

The OS detects, logs, and handles errors in hardware or software, attempting to recover from faults and 
prevent system crashes. 
OS uÕska oDVdx. fyda uDÿldx.j, fodaI y÷kd .ekSu" f,d.a lsÍu iy yiqrejk w;r" fodaI j,ska 
h:d ;;a;ajhg m;a lsÍug iy moaO;s ì| jeàï je<elaùug W;aidy lrhs' 
 
It also monitors system performance and provides tools for tracking CPU, memory, and disk usage. 
th moaO;sfha l%shdldß;ajh ksÍlaIKh lrk w;r CPU u;lh iy ;eá Ndú;h ksÍlaIKh lsÍu 
i|yd fuj,ï imhhs' 
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Networking and Communication Management / cd,lrKh iy ikaksfõok l<ukdlrKh 
 

The OS manages network connections, enabling communication between devices on the same network or 
over the internet. 
OS tlu cd,fha fyda wka;¾cd,h yryd Wmdx. w;r ikaksfõokh in, lrñka cd, iïnkaO;d 
l<ukdlrKh lrhs' 
 

It handles data transmission, protocols, and security to ensure reliable and secure network communication. 
th úYajdiodhl iy wdrlaIs; cd, ikaksfõokh iy;sl lsÍu i|yd o;a; iïfm%aIKh" fm%dfgdaflda, 
iy wdrlaIdj yiqrejhs' 
 
Resource Allocation and Scheduling / iïm;a fjka lsÍu iy kshulrKh lsÍu 
 

The OS allocates resources (CPU, memory, and I/O) to processes based on priority and demand. 
fufyhqï moaO;sh m%uqL;djh iy b,a¨u u; mokïj l%shdj,s i|yd iïm;a ^CPU" u;lh iy I$O& 
fjka lrhs' 
 

It schedules tasks efficiently to maintain system performance and ensure fair access to resources. 
th moaO;s ld¾h idOkh mj;ajd .ekSug iy iïm;a fj; idOdrK m%fõYhla iy;sl lsÍu i|yd 
ld¾hËu f,i ld¾hhka Wmf,aLk.; lrhs' 
 
The correct answer is, 3) keeping track of the usage of compiled program files on a hard disk 
ksjerÈ ms<s;=r kï" 3)  oDV ;eáhl we;s iïmdokh jQ l%uf,aL f.dkqj, Ndú;h .ek igyka ;nd .ekSu 

 
Responsibilities of the Operating System / fufyhqï moaO;sfha j.lSï 
 
1) allocating physical memory to processes 

l%shdhk i|yd fN!;sl u;lfha bv ,nd§u 
This is a core part of memory management, where the OS ensures each process has the necessary 
memory to execute. 
fuh u;l l<ukdlrKfha uQ,sl fldgils" OS uÕska tla tla l%shdj,shg l%shd;aul lsÍug wjYH 
u;lh we;s nj iy;sl lrhs' 

 

2) deciding which process to run 
l=uk l%shdhkh Odjkh l< hq;= oehs ;SrKh lsÍu 
The OS scheduler is responsible for determining the order and priority of process execution. 
l%shdj,s l%shd;aul lsÍfï wkqms<sfj, iy m%uqL;djh ;SrKh lsÍu i|yd OS ld,igykalre j.lsj 
hq;=h' 

 

4) keeping track of which parts of physical memory are in use, which are free 
fN!;sl u;lfha l=uk fldgia Ndú; fjñka mj;S o" l=uk fldgia ksoyiaj mj;So hkak iïnkaOj 
igyka ;nd .ekSu 
This is part of memory management, allowing the OS to allocate and reclaim memory efficiently. 
fuh u;l l<ukdlrKfha fldgils" OS yg u;lh ld¾hlaIuj fjka lsÍug iy kej; ,nd 
.ekSug bv i,ihs' 

 

5) swapping processes between physical memory and disk 
fN!;sl u;lh yd oDV ;eáh w;r l%shdhk yqjudre lsÍu 
This process, known as paging or swapping, is part of virtual memory management, helping manage 
limited RAM by using disk space as an extension of memory. 
fuu l%shdj,sh" msgqlrKh fyda udre lsÍu f,i y÷kajkq ,nk w;r" th w;:H u;l l<ukdlrKfha 
fldgils" u;lfha È.=jla f,i ;eá bv Ndú;d lsÍfuka iSñ; RAM l<ukdlrKh lsÍug WmldÍfõ' 

 

Why Option (3) is Not a Responsibility of the OS, 
úl,amh (3)  fufyhqï moaO;sfha j.lSula fkdjkafka wehs" 
 

Tracking the usage of compiled program files on a hard disk is more related to file system utilities or 
specific applications rather than the OS's core functions. While the OS organizes files on the disk, tracking 
specific usage statistics for files is not its primary responsibility in resource and process management. 
oDV ;eáhl iïmdokh lrk ,o jevigyka f.dkq Ndú;h ksÍlaIKh lsÍu OS ys uQ,sl ld¾hhkag 
jvd f.dkq moaO;s Wmfhda.s;d fyda úfYaIs; fhÿï j,g iïnkaO fõ' OS ;eáfha f.dkq ixúOdkh lrk 
w;r" f.dkq i|yd ksYaÑ; Ndú; ixLHdf,aLk ksÍlaIKh lsÍu iïm;a iy l%shdj,s l<ukdlrKfha 
tys uQ,sl j.lSu fkdfõ' 
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The correct answer is (3) because monitoring or tracking the usage of individual program files is not a 
core responsibility of the operating system, especially compared to its tasks of managing processes, 
memory, and virtual memory. 
ksjerÈ ms<s;=r (3) ulaksido h;a ;ks jevigyka f.dkq Ndú;h ksÍlaIKh lsÍu fyda ksÍlaIKh lsÍu 
fufyhqï moaO;sfha uQ,sl j.lSula fkdjk ksid" úfYaIfhkau tys l%shdj,s" u;lh iy w:;H u;lh 
l<ukdlrKh lsÍfï ld¾hhka iuÕ ii|k úg fõ' 

 
15. In a computer, the size of a user program could exceed the size of physical memory. Also, only the 

demanded areas of programs are kept in physical memory. The above are due to which of following? 
mß.Klhl" mßYS,l l%uf,aLhl m%udKh fN!;sl u;lfhys m%udKh blaujd hd yel' ;jo" l%uf,aLj, 
wjYH fldgia muKla fN!;sl u;lfhys r|jd .ekSu isÿ fõ' by; oE my; ljrl m%;sM, o? 

 
1) the use of cache memory 

ksys; u;lh (cache memory) Ndú;h 
 

2) the use of contiguous file allocation 
hdno f.dkq úNckh (contiguous file allocation) Ndú;h 

 

3) the use of a file allocation table (FAT) 
f.dkq úNck j.=j (FAT) Ndú;h 

 

4) the use of memory management unit (MMU) 
u;l l<ukdlrK tallh (MMU) Ndú;h 

 

5) the use of pages, frames and page tables 
msgq (pages), rduq (frames), yd msgq j.= (page tables), Ndú;h 

 
Answer : 5 ) 
 
Cache memory / ksys; u;lh 
Cache memory is a small, high-speed type of memory located close to the CPU that stores frequently 
accessed data and instructions. Its main purpose is to improve the overall speed and efficiency of the 
computer by reducing the time the CPU spends accessing data from the slower main memory (RAM). 
ksys; u;lh hkq ks;r m%fõY jk o;a; iy Wmfoia .nvd lrk CPU fj; iómj msysgd we;s l=vd" 
wêfõ.S u;l j¾.hls' tys m%Odk wruqK jkafka ukao.dó m%Odk u;lfhka RAM o;a; fj; m%fõY 
ùug CPU jeh lrk ld,h wvq lsÍfuka mß.Klfha iuia; fõ.h iy ld¾hlaIu;dj jeä ÈhqKq 
lsÍuhs' 

 
Contiguous file allocation /hdno f.dkq úNckh 
Contiguous file allocation is a method of storing files on a storage device, such as a hard drive or solid-
state drive, in which the entire file is saved in a single, continuous block of storage. This means that all 
parts of the file are stored next to each other in one contiguous sequence on the disk.  
hdno f.dkq úNckh hkq oDV ;eáhla fyda >k-;;a;aj Odjlhla jeks .nvd Wmdx.hl f.dkq .nvd 
lsÍfï l%uhls" tys iïmQ¾K f.dkqj ;ks wLKav .nvd fldgil iq/fla' fuhska woyia lrkafka 
f.dkqfõ ish¨u fldgia ;eáfha tl tl wkqms<sfj,lg tl <Õ .nvd lr we;s njhs' 
 
How, Contiguous File Allocation Works, 
hdno f.dkq úNckh l%shd lrk wdldrh" 
 
File Storage as a Single Block / f.dkq .nvdj ;ks fldaIhla f,i 
 
When a file is saved, the operating system (OS) finds a block of free storage space large enough to store 
the entire file in one contiguous section. 
f.dkqjla iqrlsk úg" fufyhqï moaO;sh (OS) tl hdno fldgil iïmQ¾K f.dkqj .nvd lsÍug ;rï 
úYd, ksoyia .nvd bvla fidhd .kS' 
 
If a file requires 10 KB of storage space, for example, the OS searches for a 10 KB block of free space 
where it can store the entire file without breaking it into separate parts. 
f.dkqjlg 10 KB .nvd bvla wjYH kï" WodyrKhla f,i" OS tl fjku fldgia j,g fkdleã 
iïmQ¾K f.dkqj .nvd l< yels 10 KB ksoyia bvla fidhhs' 
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File Access Using Starting Address and Length / wdrïNl ,smskh iy È. Ndú;d lrñka f.dkq m%fõYh 
 

To access the file, the OS needs the starting address (the location where the file begins on the disk) and 
the length of the file. 
f.dkqj fj; m%fõY ùug" OS yg wdrïNl ,smskh ^;eáh u; f.dkqj wdrïN jk ia:dkh& iy 
f.dkqfõ È. wjYH fõ' 
 

By knowing these two details, the OS can quickly retrieve the entire file in one continuous read, improving 
access speed. 
fuu úia;r fol oek .ekSfuka" fufyhqï moaO;shg m%fõY fõ.h jeä ÈhqKq lrñka tl wLKav 
lshùulska iïmQ¾K f.dkqj blaukska ,nd .; yel' 
 

In contiguous file allocation, the entire file is stored in a single, continuous block of memory, providing 
fast access and straightforward management. However, it’s prone to issues like fragmentation and 
difficulties with file growth, which is why modern file systems often use more flexible allocation methods. 
hdno f.dkq úNckfha§" iïmQ¾K f.dkqj ;ks" wLKav u;l fldgil .nvd lr" fõ.j;a m%fõYhla 
iy ir, l<ukdlrKhla imhhs'flfia fj;;a"th LKavkh iy f.dkq j¾Okfha ÿIalr;d jeks .eg¿ 
j,g f.dÿre fõ" tneúka kùk f.dkq moaO;s fndfyda úg jvd;a kuHYS,S fjka lsÍfï l%u Ndú;d lrhs' 
 
File Allocation Table / f.dkq úNck j.=j 
 

The File Allocation Table (FAT) is a file system structure used to organize and manage files on storage 
devices such as hard drives, USB drives, and memory cards. It keeps track of where files are stored on the 
disk by using a table to map each file to its specific storage clusters (sections of the disk). FAT was 
developed by Microsoft and has been used in various versions of Windows as well as other systems. 
f.dkq úNck j.=j (FAT) hkq oDV ;eá" USB Odjl iy u;l ldâm;a jeks .nvd Wmdx.j, f.dkq 
ixúOdkh lsÍug iy l<ukdlrKh lsÍug Ndú;d lrk f.dkq moaO;s jHqyhls' th tla tla f.dkqj 
tys ksYaÑ; .nvd clusters ̂ ;eáfha fldgia& fj; is;shï.; lsÍu i|yd j.=jla Ndú;d lsÍfuka ;eáfha 
f.dkq .nvd lr we;s ia:dkh ksÍlaIKh lrhs' FAT uhsfl%dfid*aÜ úiska jeä ÈhqKq lrk ,o w;r 
th úkafvdaia ys úúO ixialrKj, fukau wfkl=;a moaO;sj,o Ndú;d lr we;' 
 
Memory Management Unit / u;l l<ukdlrK tAllh 
 

A Memory Management Unit (MMU) is a hardware component responsible for handling memory-related 
operations within a computer system. The MMU works with the operating system (OS) to manage and 
control the flow of data between the CPU and physical memory (RAM), allowing programs to use memory 
effectively and securely. 
u;l l<ukdlrK tAllhla (MMU) hkq mß.Kl moaO;shla ;=< u;lh wdY%s; fufyhqï yeisrùug 
j.lsj hq;= oDVdx. ixrplhls' CPU iy fN!;sl u;lh (RAM) w;r o;a; m%jdyh l<ukdlrKh 
lsÍu iy md,kh lsÍu i|yd MMU fufyhqï moaO;sh (OS) iuÕ l%shd lrhs" jevigyka u;lh 
ld¾hlaIuj iy wdrlaIs;j Ndú;d lsÍug bv i,ihs' 

 

The Memory Management Unit (MMU) is essential in modern computing for efficiently managing 
memory. It translates virtual addresses into physical ones, enforces security through memory protection, 
handles page faults, and supports efficient use of RAM via paging. The MMU enables multitasking, 
isolation, and stable performance in multi-user environments, making it a fundamental component of 
memory management in computers. 
u;lh ld¾hlaIuj l<ukdlrKh lsÍu i|yd kùk mß.KllrKfha§ u;l l<ukdlrK tAllh 
w;HjYH fõ' th w;:H ,smsk fN!;sl tAjd njg mßj¾;kh lrhs" u;l wdrlaIKh yryd wdrlaIdj 
n,d;aul lrhs" msgq fodaI yiqrejhs" iy msgqlrKh yryd RAM ld¾hlaIuj Ndú;d lsÍug iydh fõ' 
MMU nyq-mßYS,l mßirhka ;=< nyq ld¾hhka" yqol,d lsÍu iy ia:djr ld¾h idOkh il%Sh lrhs" 
th mß.Klj, u;l l<ukdlrKfha uQ,sl wx.hla njg m;a lrhs' 
 
Pages / msgq 
 

Pages are fixed-size blocks of virtual memory in a program’s address space. 
msgq hkq jevigykl ,smsk wjldYfha w:;H u;lfha ia:djr m%udKfha fldgia fõ' 
 

When a program requests memory, the OS divides the requested memory into these smaller units, known 
as pages, each typically a few KB in size (commonly 4 KB). 
jevigykla u;lh b,a,d isák úg" OS úiska b,a,k ,o u;lh fuu l=vd tAllj,g fnod we;" 
tAjd msgq f,i ye¢kafõ" tA iEu tllau idudkHfhka KB lsysmhla m%udKfhka ^idudkHfhka 4 KB& fõ' 
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This division allows the OS to load only the necessary pages into physical memory, rather than loading 
the entire program, which saves memory space. 
fuu wxYh uÕska iïmQ¾K jevigyku mQrKh lrkjdg jvd wjYH msgq muKla fN!;sl u;lhg 
megùug OS yg bv i,ihs" tuÕska u;l wjldYh b;sß fõ' 
 
Frames / rduq 
 

Frames are fixed-size blocks of physical memory (RAM) that correspond to pages in size. 
Each frame in RAM can hold one page from a program’s virtual memory. 
rduq hkq m%udKfhka msgq j,g wkqrEm jk fN!;sl u;lfha (RAM) ia:djr m%udKfha fldgia fõ' 
RAM ys we;s iEu rduqjlgu jevigykl w;:H u;lfhka tla msgqjla ;nd .; yel' 
 

Just as the OS divides virtual memory into pages, it also divides physical memory into frames of the same 
size. Pages from programs are then loaded into these frames, as needed. 
OS tl w;:H u;lh msgq j,g fnokjd fiau fN!;sl u;lho tu m%udKfha rduq j,g fnohs' wjYH 
mßÈ jevigyka j, msgq miqj fuu rduq ;=<g mgjkq ,efí' 
 
Page Tables / msgq j.= 
 

A page table is a data structure maintained by the OS to keep track of the mapping between pages (in 
virtual memory) and frames (in physical memory). 
msgq j.=jla hkq msgq ^w:;H u;lfha& iy rduq ^fN!;sl u;lfha& w;r is;shï.; lsÍu ksÍlaIKh 
lsÍu i|yd OS úiska kv;a;= lrk o;a; jHqyhls' 
 

Each program has its own page table that records where each page of its virtual memory is located in 
physical memory. 
iEu jevigyklgu ;ukaf.au msgq j.=jla we;" tys w:;H u;lfha iEu msgqjlau fN!;sl u;lfha 
msysgd we;af;a fld;eko hkak jd¾;d lrhs' 
 

When a program accesses a particular virtual address, the OS consults the page table to find the 
corresponding frame (physical address) and retrieves the data from there. 
jevigykla lsishï w:;H ,smskhlg m%fõY jQ úg" OS úiska wod, rduqj ^fN!;sl ,smskh& fidhd 
.ekSug msgq j.=j mßYS,kh lr tys o;a; ,nd .kS' 
 
The correct answer is, 5) the use of pages, frames and page tables 
ksjerÈ ms<s;=r kï" 5) msgq (pages), rduq (frames), yd msgq j.= (page tables), Ndú;h 
 
When a computer system allows the size of a user program to exceed the size of physical memory, it’s 
often using a technique called paging. Paging involves dividing the program's memory into smaller, fixed-
size blocks called pages (in virtual memory) and mapping them to frames (in physical memory).  
mß.Kl moaO;shla mßYS,l jevigykl m%udKh fN!;sl u;lfha m%udKh blaujd hdug bv fok 
úg" th fndfyda úg Ndú;d lrkafka msgqlrKh kï ;dlaIKhhs' msgqlrKh hkq jevigyfka u;lh 
msgq ^w:;H u;lfha& f,i ye¢kafjk l=vd ia:djr m%udKfha fldaI j,g fn§u iy tAjd rduq j,g 
is;shï.; lsÍu ^fN!;sl u;lfha& we;=<;a fõ'  

 

This method, supported by page tables, only loads the demanded pages of the program into physical 
memory at any given time. This means that only the parts of the program that are actively needed by the 
CPU are kept in physical memory, while the rest remain on disk until required. This approach allows large 
programs to run efficiently even if physical memory (RAM) is limited, by bringing pages in and out of 
memory as needed. 
msgq j.= u.ska iydh olajk fuu l%uh" ´kEu fõ,djl fN!;sl u;lhg jevigyfka b,a¨ï l< msgq 
muKla mgjhs' fuhska woyia lrkafka CPU i|yd il%shj wjYH jevigyfka fldgia muKla fN!;sl 
u;lfha ;nd we;s w;r b;sßh wjYH jk f;la ;eáfha mj;sk njhs' fuu m%fõYh uÕska fN!;sl 
u;lh (RAM) iSñ; jqjo" wjYH mßÈ msgq u;lfha iy msg;g f.k tAfuka úYd, jevigyka 
ld¾hlaIuj l%shd;aul lsÍug bv i,ihs' 
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Why the Other Options Are Incorrect / fjk;a úl,am jerÈ wehs" 
 
1) Cache Memory (Option 1) / ksys; u;lh ^úl,am 1& 

Cache memory is a small, high-speed memory used to temporarily store frequently accessed data, but 
it does not manage large-scale memory allocation or allow programs to exceed physical memory size. 
ksys; u;lh hkq ks;r m%fõY jk o;a; ;djld,slj .nvd lsÍug Ndú;d lrk l=vd" wêfõ.S 
u;lhls" kuq;a th uyd mßudK u;l fjka lsÍï l<ukdlrKh fkdlrhs fyda jevigyka fN!;sl 
u;l m%udKh blaujd hdug bv fkdfoa' 

 

2) Contiguous File Allocation (Option 2) / hdno f.dkq úNckh ^úl,am 2& 
Contiguous allocation refers to the method of storing files in a continuous sequence of blocks on a 
disk. This is a file storage method, not a memory management technique, and does not deal with virtual 
memory or paging. 
hdno f.dkq úNckh hkafkka woyia lrkafka ;eáhl wLKav fldaI wkqms<sfj,l f.dkq .nvd 
lsÍfï l%uhhs' fuh f.dkq .nvd lsÍfï l%uhla ñi u;l l<ukdlrK l%uhla fkdjk w;r w;:H 
u;lh fyda msgqlrKh iuÕ lghq;= fkdlrhs' 

 

3) File Allocation Table (FAT) (Option 3) / f.dkq úNck j.=j ^úl,am 3& 
FAT is a file system that organizes files on storage devices. It tracks file clusters on disk but is unrelated 
to managing programs in memory or enabling programs to exceed physical memory size. 
FAT hkq .nvd Wmdx.j, f.dkq ixúOdkh lrk f.dkq moaO;shls' th ;eáfha f.dkq fmdl=re 
¨yqn¢k kuq;a u;lfha jevigyka l<ukdlrKhg fyda fN!;sl u;l m%udKh blaujd jevigyka 
il%Sh lsÍug iïnkaO fkdfõ' 

 

4) Memory Management Unit (MMU) (Option 4) / u;l l<ukdlrK tAllh ^úl,am 4& 
The MMU is indeed involved in translating virtual addresses to physical addresses and enforces 
memory protection. However, it works with the paging system, and it’s the concept of pages, frames, 
and page tables that directly enables programs to use more memory than is physically available. 
MMU we;a; jYfhkau w;:H ,smsk fN!;sl ,smskj,g mßj¾;kh lsÍug iïnkaO jk w;r 
u;l wdrlaIKh n,d;aul lrhs' flfia fj;;a" th msgqlrKh moaO;sh iuÕ l%shd lrhs" th msgq" 
rduq iy msgq j.= hk ixl,amh uÕska jevigyka fN!;slj mj;sk m%udKhg jvd jeä u;lhla 
Ndú;d lsÍug iDcqju il%Sh lrhs'  

 

Therefore, the use of pages, frames, and page tables (Option 5) directly enables this functionality of 
extending memory capacity through virtual memory. 
tneúka" msgq" rduq iy msgq j.= Ndú;d lsÍu ^úl,am 5& w:;H u;lh yryd u;l Odß;dj È.= lsÍfï 
fuu l%shdldß;ajh iDcqju il%Sh lrhs' 

 
16. Which of the following statements regarding compilers and interpreters are correct? 

iïmdol (compiler) iy mßj¾;l (interpreter) ms<sn|j my; ljr m%ldY i;H fõ o? 
 

A. A compiler transforms an entire high-level language program into its machine code. 
iïmdolhla" by< uÜgfï (high level) NdIdjlska ,shejqkq uq¿ l%uf,aLhu hka;% fla;hg yrjhs' 

 

B. An interpreter converts each high-level program statement into the relevant machine code during 
the program run. / mßj¾;lhla" l%uf,aLhla l%shd;aul lsÍfï § (execute/run) by< uÜgfï 
l%uf,aLfhys tla tla j.ka;sh (statement) ne.ska f.k" th wod< hka;% fla;hg yrjhs' 

 

C. Compiled codes usually run faster than interpreted codes. 
idudkHfhka iïmdokh jQ fla;" mßj¾;kh jQ fla;j,g jvd jeä fõ.hlska Odjkh fõ' 

 
 
 

 

Answer : 5 ) 
 

Compiler / iïmdol 
A compiler is a program that translates code written in a high-level programming language (like C, Java, 
or Python) into machine code (binary code) that a computer’s processor can understand and execute. This 
translation enables the program to run on the hardware without requiring further interpretation. 
iïmdolhla hkq by< uÜgfï l%uf,aLk NdIdjlska ^C, Java fyda Python jeks& ,shd we;s fla;h 
mß.Klfha ilikhg f;areï f.k l%shd;aul l< yels hka;% fla;h ^oaúuh fla;h& njg mßj¾;kh 
lrk jevigykls' fuu mßj¾:kh ;jÿrg;a w¾:l:kh lsÍulska f;drj oDVdx.h u; l%shd lsÍug 
jevigykg yelshdj ,nd fohs' 

 

          

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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Key Functions of a Compiler /iïmdolhl m%Odk ld¾hhka 

 
Translation of Entire Code / iïmQ¾K fla;h mßj¾;kh 
 

A compiler takes the entire source code of a program as input and translates it into machine code all at 
once, creating an executable file. 
iïmdolhla jevigykl iïmQ¾K uQ, fla;h wdodkh f,i f.k th tljr hka;% fla;hg mßj¾;kh 
lr l%shd;aul l< yels f.dkqjla ks¾udKh lrhs' 
 

This executable file can be run independently without needing the compiler to be present, which makes 
compiled programs run faster. 
fuu l%shd;aul l< yels f.dkqj iïmdolh wjYH fkdù iajdëkj Odjkh l< yels w;r tuÕska 
iïmdokh lrk ,o jevigyka fõ.fhka l%shd;aul fõ' 

 
Syntax and Semantic Analysis /iskagelaia iy w¾: úYaf,aIK 
 

The compiler performs syntax analysis to check for any grammatical errors in the code and semantic 
analysis to ensure the code’s logic is consistent with the language rules. 
iïmdokh lrkakd úiska fla;fha lsishï jHdlrK fodaIhla ;sfíoehs mÍlaId lsÍug jdlH úYaf,aIK isÿ 
lrk w;r fla;fha ;¾lkh NdId Í;sj,g wkql+, nj iy;sl lsÍu i|yd w¾: úYaf,aIK isÿ lrhs' 
 

If errors are found, they are reported, and the program won’t compile until the errors are corrected. 
fodaI yuq jqjfyd;a" tAjd jd¾;d lrkq ,nk w;r" fodaI ksjerÈ lrk ;=re jevigyk iïmdokh fkdflf¾' 

 
Optimization / m%Yia;lrKh 
 

Compilers often optimize the code to make it run more efficiently on the target hardware. 
iïmdolhska fndfyda úg b,lal.; oDvdx. u; jvd;a ld¾hlaIuj Odjkh lsÍug fla;h m%Yia; lrhs' 
 

This can involve reducing memory usage, improving execution speed, and removing redundant code. 
u;l Ndú;h wvq lsÍu" l%shd;aul lsÍfï fõ.h jeä ÈhqKq lsÍu iy w;sßla; fla;h bj;a lsÍu 
fuhg we;=<;a úh yelsh'  

 
Linking and Code Generation / iïnkaO lsÍu iy fla; W;amdokh 
 

The compiler generates the machine code (also called object code) and links any necessary library files, 
creating a fully executable file. 
iïmdolh hka;% fla;h ckkh lrhs ^jia;= fla;h f,io ye¢kafõ& iy wjYH ´kEu mqia;ld, f.dkq 
iïnkaO lr" iïmq¾Kfhkau l%shd;aul l< yels f.dkqjla ks¾udKh lrhs' 
 
Advantages of Using a Compiler / iïmdolhla Ndú;d lsÍfï jdis 
 

• Faster Execution /fõ.j;a l%shd;aul lsÍu 

Since the code is pre-compiled into machine code, it runs faster compared to interpreted code. 
fla;h hka;% fla;hg fmr iïmdokh lr we;s neúka" th w¾:l:kh lrk ,o fla;hg idfmalaIj 
fõ.fhka l%shd lrhs' 

 

• Error Detection / fodaI y÷kd.ekSu 

Compilers catch syntax and some logical errors before execution, which makes programs more robust 
and easier to debug. 
iïmdokh lrkakka l%shd;aul lsÍug fmr jdlH LKav iy iuyr ;d¾lsl fodaI w,a,d .kS" tuÕska 
jevigyka jvd;a Yla;su;a iy ksfodia lsÍu myiq lrhs' 

 

• Standalone Executable / iajdëk l%shd;aul l< yels 
Compilers create standalone executables that can be distributed and run on compatible systems 
without needing the source code or compiler. 
iïmdolhska úiska m%Nj fla;h fyda iïmdolh wjYH fkdù fnod yeßh yels iy wkql+, moaO;s 
u; Odjkh l< yels iajdëk l%shd;aul l< yels ks¾udKh lrhs' 

 
 
 

-30- RAVINDU BANDARANAYAKE 
 

#ictfromabc 



 

 

 
Example of Compiled Languages / iïmdokh lrk ,o NdId i|yd WodyrKh 
 

Languages like C, C++, and Java (although Java also involves a Just-In-Time compiler) are commonly 
compiled. This means code is turned into an executable file, which can be directly run on target machine. 
C, C++ iy Java jeks NdId ^Java ys Just-In-Time compiler tlla o we;=<;a jqjo& idudkHfhka 
iïmdokh flf¾' fuhska woyia lrkafka fla;h l%shd;aul l< yels f.dkqjla njg m;a lr we;s w;r 
th b,lal hka;%h u; fl,skau l%shd;aul l< yels njhs' 

 
Interpreter / mßj¾;l 
 

An interpreter is a program that reads and executes code written in a high-level programming language 
(like Python, Ruby, or JavaScript) line by line or statement by statement, without compiling the entire 
code into machine code beforehand.  
mßj¾;lhla hkq iïmQ¾K fla;h hka;% fla;hg fmr iïmdokh fkdlr by< uÜgfï l%uf,aLk 
NdIdjlska ^Python, Ruby fyda JavaScript jeks& fma<sfhka fyda m%ldYfhka m%ldYfhka ,shd we;s fla;h 
lshjd l%shd;aul lrk jevigykls' 
  
Key Functions of an Interpreter / mßj¾;lfhl=f.a m%Odk ld¾hhka 
 

• Line-by-Line Execution / fma<sfhka fma<sh l%shd;aul lsÍu 
 

Unlike a compiler, an interpreter reads and translates each line of code into machine code individually 
and executes it immediately. 
iïmdolfhl= fuka fkdj" mßj¾;lfhl= úiska tla tla fla; fma<sh ;ks ;ksj hka;% fla;hg 
lshjd mßj¾;kh lr th jydu l%shd;aul lrhs' 
 

The program is executed in real-time, meaning that if an error occurs on one line, the interpreter will 
stop and report the error without attempting to execute the remaining code. 
jevigyk ;;H ld,Skj l%shd;aul fõ" thska woyia jkafka tla fma<shl fodaIhla isÿjqjfyd;a" 
mßj¾;lhd b;sß fla;h l%shd;aul lsÍug W;aidy fkdlr fodaIh jd¾;d lrk njhs' 

 

• No Standalone Executable / iajdëkj l%shd;aul l< fkdyel 
 

Since an interpreter does not compile the entire program, there is no standalone executable file 
produced. Each time the program runs, it must be interpreted, which often makes interpreted programs 
slower compared to compiled ones. 
mßj¾;lfhl= úiska iïmQ¾K jevigyk iïmdokh fkdlrk neúka" iajdëkj l%shd;aul l< yels 
f.dkqjla ksIamdokh fkdfõ' jevigyk l%shd;aul jk iEu wjia:djlu" th w¾:l:kh l< hq;= 
w;r" fndfyda úg iïmdokh lrk ,o tAjdg idfmalaIj w¾:l:kh lrk ,o jevigyka ukao.dófõ' 

 

• Error Reporting During Execution / l%shd;aul lsÍfï§ fodaI jd¾;d lsÍu 
 

Errors are detected and reported as each line of code is executed. This can make debugging easier for 
some types of programs, as developer can see errors immediately without needing to recompile code. 
iEu fla; fma<shlau l%shd;aul jk úg fodaI y÷kdf.k jd¾;d flfra' ixj¾Olhdg fla;h kej; 
iïmdokh lsÍug wjYH fkdù jydu fodaI oelsh yels neúka fuh iuyr jevigyka j¾. i|yd 
fodaIyrKh lsÍu myiq lrhs' 

 
Advantages of Using an Interpreter / mßj¾;lhla Ndú;d lsÍfï jdis 
 

• Immediate Execution and Testing / laIKslj l%shd;aul lsÍu iy mÍlaId lsÍu 
Interpreters allow developers to run code directly, which is especially helpful during development and 
debugging, as changes can be tested instantly without a full compile cycle. 
mßj¾;lhka úiska ixj¾Olhskag fla;h fl,skau Odjkh lsÍug bv i,ihs" th ixj¾Okh iy 
ksfodialrKfha§ úfYaIfhka WmldÍ fõ" iïmQ¾K iïmdok pl%hla fkdue;sj fjkialï laIKslj 
mÍlaId l< yelsh' 

 

• Portability / wf;a f.k hd yels yelshdj 
Since interpreted code is run by an interpreter rather than compiled directly into machine-specific 
code, it can often be run on any system with the appropriate interpreter installed. 
mßj¾:kh lrk ,o fla;h hka;%-úfYaIs; fla;hlg fl,skau iïmdokh lrkjdg jvd 
mßj¾;lfhl= úiska l%shd;aul lrk neúka" th fndfyda úg iqÿiq mßj¾;lh ia:dmkh lr we;s 
´kEu moaO;shl Odjkh l< yelsh' 
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• Ease of Use / Ndú;fha myiqj 

Interpreters are especially useful for scripting languages and prototyping, where quick feedback and 
easy modifications are important. 
blauka m%;sfmdaIK iy myiq fjkia lsÍï jeo.;a jk NdId msgm;a lsÍu iy uQ,dlD;slrKh 
i|yd mßj¾;lhka úfYaIfhka m%fhdackj;a fõ' 

 
Disadvantages of Interpreters / mßj¾;lhkaf.a wjdis 
 

• Slower Execution / ukao.dó ls%hd;aul lsÍu 
Since code is translated and executed line by line each time it is run, interpreted programs are generally 
slower than compiled programs. 
fla;h l%shd;aul jk iEu wjia:djlu fma<sfhka fma<shlska mßj¾;kh lr l%shd;aul jk neúka" 
mßj¾:kh lrk ,o jevigyka idudkHfhka iïmdokh lrk ,o jevigyka j,g jvd ukao.dófõ' 

 

• Lack of Standalone Executable / iajdëkj l%shd;aul lsÍfï yelshdj fkdue;slu 
Unlike a compiler, an interpreter doesn’t produce an executable file. This means the source code must 
always be present, and the interpreter must re-interpret the code on each run. 
iïmdolhla fuka fkdj" mßj¾;lfhl= l%shd;aul l< yels f.dkqjla ksmojkafka ke;' fuhska 
woyia lrkafka uQ,dY% fla;h ieuúgu ;sìh hq;= w;r mßj¾;lhd úiska tla tla Odjkfha§ 
fla;h kej; w¾: oelaúh hq;= njhs' 

 

• Examples of Interpreted Languages / w¾:l:kh lrk ,o NdId i|yd WodyrK 
Some common interpreted languages include Python, Ruby, JavaScript, and PHP. These languages are 
often used for scripting, web development, and quick prototyping because of the immediate execution 
provided by interpreters. 
iuyr fmdÿ mßj¾:kh lrk ,o NdId w;r Python, Ruby, JavaScript iy PHP we;=<;a fõ' 
mßj¾;lhka úiska imhkq ,nk laIKsl l%shd;aul lsÍu ksid fuu NdId fndfyda úg ial%smaÜ lsÍu" 
fjí ixj¾Okh iy blauka uQ,dlD;slrKh i|yd Ndú;d fõ' 

 
The correct answer is, 5)  All A, B and C 
ksjerÈ ms<s;=r kï" 5)  A, B iy C ish,a,u 
 
A. A compiler transforms an entire high-level language program into its machine code. 

iïmdolhla" by< uÜgfï (high level) NdIdjlska ,shejqkq uq¿ l%uf,aLhu hka;% fla;hg yrjhs' 
 

This is correct. A compiler translates the entire source code into machine code at once, creating an 
executable file that runs independently of the original code. 
fuh ksjerÈhs' iïmdolfhl= úiska iïmQ¾K uQ, fla;h tljr hka;% fla;hg mßj¾;kh lrhs" 
uq,a fla;fhka iajdëkj l%shd;aul jk l%shd;aul l< yels f.dkqjla ks¾udKh lrhs' 

 
B. An interpreter converts each high-level program statement into the relevant machine code 

during the program run.  
mßj¾;lhla" l%uf,aLhla l%shd;aul lsÍfï § (execute/run) by< uÜgfï l%uf,aLfhys tla tla 
j.ka;sh (statement) ne.ska f.k" th wod< hka;% fla;hg yrjhs' 
 

This is also correct. An interpreter translates and executes each line of code one at a time, during 
program execution. 
fuho ksjerÈh' mßj¾;lfhl= jevigyka l%shd;aul lsÍfï§ tla tla fla; fma<s tlska tl 
mßj¾;kh lr l%shd;aul lrhs' 

 
C. Compiled codes usually run faster than interpreted codes. 

idudkHfhka iïmdokh jQ fla;" mßj¾;kh jQ fla;j,g jvd jeä fõ.hlska Odjkh fõ' 
 

This is correct as well. Since compiled code is already translated into machine code, it generally runs 
faster than interpreted code, which is translated on the fly during execution. 
fuho ksjerÈh' iïmdokh lrk ,o fla;h oekgu;a hka;% fla;hg mßj¾;kh lr we;s neúka" 
th idudkHfhka l%shd;aul lsÍfï§ mshdir lrk úg mßj¾;kh lrk ,o w¾:l:k fla;hg jvd 
fõ.fhka l%shd lrhs' 

 
Since all three statements (A, B, and C) are correct, the answer is (5) All A, B and C. 
m%ldY ;=ku ^A, B iy C& ksjerÈ neúka" ms<s;=r (5) A, B iy C fõ' 
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17. Which of the following statements regarding guided and unguided media are correct? 

kshuq (guided) udOH iy kshuq fkdjk (unguided) udOH iïnkaOfhka my; ljr j.ka;s i;H fõo? 
 

A. Guided media transmission supports higher data speeds than unguided media transmission. 
kshuq udOHj, iïfma%IKh" kshuq fkdjk udOHj, iïfma%IKhg jvd by< o;a; fõ. (data speeds) 
,nd.ekSug bjy,a fõ' 

 

B. Guided media is subjected to less interference than unguided media. 
kshuq udOH" kshuq fkdjk udOHj,g jvd wvq ksfrdaOkhg (interference) n÷ka fõ' 

 

C. Unguided media transmission is more secure than guided media transmission. 
kshuq fkdjk udOHj, iïfma%IKh" kshuq udOHj, iïfma%IKhg jvd wdrlaIdldÍ fõ' 

 

D. Unguided media transmission uses low bandwidth than guided media transmission. 
kshuq fkdjk udOHj, iïfma%IKh" kshuq udOHj, iïfma%IKhg jvd wvq l,dm m<,la Ndú; lrhs' 

 
 
 
 

Answer : 2 ) 
 

Characteristic 
,laIK 

Guided Media 
kshuq udOH 

Unguided Media 
kshuq fkdjk udOH 

Transmission Medium 
iïfm%aIK uOHu 

Physical path (e.g., cables) 
fN!;sl ud¾.h ^Wod( /yeka&  

Wireless, open space 
/yeka rys;" újD; wjldYh 

Interference 
ksfrdaOkh 

Low 
wvq 

High 
by< 

Security 
wdrlaIdj 

Higher 
by< 

Lower 
my< 

Bandwidth/Speed 
l,dm m<,$fõ.h 

High 
by< 

Lower 
my< 

Installation Cost 
ia:dmk msßjeh 

High 
by< 

Low 
wvq 

Mobility 
ixp,kh 

Limited to physical connection 
fN!;sl iïnkaO;djhg iSud fõ 

High mobility and flexibility 
by< ixp,;dj iy kuHYS,S nj 

 
Guided media / kshuq udOH 
Guided media refers to the transmission of data over a physical path or medium. This type of media 
provides a clear, defined route for the signal to travel from the sender to the receiver. Guided media is 
essential in wired communication systems, where the physical connection ensures that the data is 
transmitted efficiently and with minimal interference. 
kshuq udOH hkq fN!;sl ud¾.hla fyda udOHhla yryd o;a; iïfm%aIKh lsÍuhs' fuu j¾.fha udOH 
uÕska ix{dj hjkakdf.a isg .%dylhd olajd .uka lsÍu i|yd meyeÈ,s" ksYaÑ; ud¾.hla imhhs' 
/yeka.; ikaksfõok moaO;sj, ud¾f.damfoaYl udOH w;HjYH jk w;r" fN!;sl iïnkaO;djh o;a; 
ld¾hlaIuj iy wju ueÈy;aùï iys;j iïfm%aIKh jk nj iy;sl lrhs' 
 
Types of Guided Media / kshuq udOH j¾. 
 
1) Twisted-Pair Cable / weUreKq hq., /yeka 

 

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

Commonly used in telephone networks and local area networks (LANs). 
ÿrl:k cd, iy ia:dkSh cd, (LAN) j, nyq,j Ndú;d fõ' 
 

• Unshielded Twisted Pair / fkdjeiqkq weUreKq hq., /yeka (UTP) 
Used in most networking applications, including Ethernet. 
Ethernet we;=¿ fndfyda cd,lrK fhÿïj, Ndú;d fõ' 

 

• Shielded Twisted Pair / jeiqkq weUreKq hq., /yeka (STP) 
Provides additional protection against electromagnetic interference (EMI). 
úoHq;a pqïNl ueÈy;aùï EMI j,g tfrysj wu;r wdrlaIdjla imhhs' 
 

          

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

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

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

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

5) All of the above. 
by; ish,a,u. 
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2) Coaxial Cable / iudlaIl fhd;a /yeka 

 

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

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

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

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

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

 

 
 
3) Fiber Optics / m%ldY ;ka;= 

 

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

Used for high-speed data transmission over long distances, such as in telecommunications and internet 
backbone networks. / úÿ,s ixfoaY iy wka;¾cd, fld÷ kdráh jeks È.= ÿrla yryd wêfõ.S 
o;a; iïfm%aIKh i|yd Ndú;d fõ' 
 

Immune to electromagnetic interference, capable of carrying large amounts of data at very high speeds, 
and can transmit over long distances without significant signal loss. 
úoHq;a pqïNl ueÈy;aùï j,g m%;sYla;sh" b;d by< fõ.hlska úYd, o;a; m%udKhla /f.k 
hdfï yelshdj we;s w;r ie,lsh hq;= ix{d w,dNhlska f;drj È.= ÿrla iïfm%aIKh l< yel' 
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Non Guided Media / kshuq fkdjk udOH 
Non-guided media, also known as unguided media or wireless media, refers to the method of transmitting 
data without using a physical conductor. Instead of traveling through cables or optical fibers, signals in 
non-guided media are broadcast through the air, vacuum, or even water. This type of transmission relies 
on electromagnetic waves, such as radio waves, microwaves, or infrared signals, to carry data from one 
point to another. 
kshuq fkdjk udOH fyda /yeka rys; udOH f,io ye¢kafjk ud¾..; fkdjk udOH" fN!;sl 
ikakdhlhla Ndú;d fkdlr o;a; iïfm%aIKh lsÍfï l%uh i|yka lrhs' /yeka fyda oDYH ;ka;= 
yryd .uka lrkjd fjkqjg" uÕ fmkajk udOHj, jd;h" ßla;h fyda c,h mjd úldYkh fõ' fuu 
j¾.fha iïfm%aIKh" .=jkaúÿ,s ;rx." laIqø ;rx. fyda wfOdarla; ixfõok fyda wfOdarla; ixfõok 
jeks úoHq;a pqïNl ;rx. u; r|d mj;S' 
 
Types of Non-Guided Media / kshuq fkdjk udOH j¾. 
 
• Radio Waves / .=jkaúÿ,s ;rx. 

 

Radio waves typically range from 3 kHz to 300 GHz. 
.=jkaúÿ,s ;rx. idudkHfhka 3 kHz isg 300 GHz olajd mrdihl mj;S' 
 

Commonly used for broadcasting (AM/FM radio, television), mobile communications (cell phones), 
and wireless networking (Wi-Fi). 
úldYkh i|yd nyq,j Ndú;d jk (AM/FM f¾äfhdaj" rEmjdyskS)" cx.u ikaksfõokhka (cx.u 
ÿrl:k)" /yeka rys; cd,lrKh (Wi-Fi). 

 

Radio waves can travel long distances and penetrate through buildings, making them suitable for 
widespread communication. 
.=jkaúÿ,s ;rx.j,g È.= ÿr .uka lr f.dvke.s,s yryd úksúo hdu" tAjd mq¿,a ikaksfõokhla 
i|yd iqÿiq fõ' 
 

 
 
 
• Microwaves / laIqø ;rx. 
 

Microwaves operate in the range of 1 GHz to 300 GHz. 
laIqø ;rx. 1 GHz isg 300 GHz olajd mrdihl l%shd;aul fõ' 
 

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

Microwaves require line-of-sight communication (the transmitter and receiver must be in direct view 
of each other). They are less prone to interference but can be affected by physical obstacles and 
weather conditions. 
laIqø ;rx.j,g oDYHudk ikaksfõokh wjYH fõ ^iïfm%aIlh iy ,nkakd tlsfkldf.a iDcq 
oDIaáfhka isáh hq;=h&' tAjd ueÈy;aùulg f.dÿre jQ kuq;a YdÍßl ndOl yd ld,.=Ksl 
;;a;ajhkaf.ka th n,mdhs' 

 

• Infrared / wfOdarla; lsrK 
 

Infrared waves fall just below visible light in the electromagnetic spectrum, with frequencies typically 
ranging from 300 GHz to 400 THz. 
wfOdarla; lsrK úoHq;a pqïNl j¾Kdj,sfha oDYHudk wdf,dalh my; jefÜ" ixLHd; idudkHfhka 
300 GHz isg 400 THz olajd ixLHd; hqla; fõ' 
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Used in short-range communication,such as remote controls, wireless keyboards, and infrared sensors. 
ÿria: md,l" /yeka rys; h;=remqjre iy wfOdarla; ixfõol jeks flá ld,Sk ikaksfõokh 
i|yd Ndú;d lrhs' 
 

Infrared communication is limited to short distances and typically requires line-of-sight. It does not 
penetrate walls, which can be both a limitation and an advantage (for security). 
wfOdarla; ikaksfõokh flá ÿrg iSud jk w;r idudkHfhka fmfkkq we;' th ì;a;sj,g úksúo 
fkdhk w;r th iSudjla iy jdishla úh yelsh ^wdrlaIdj i|yd&' 

 
The correct answer is, 2)  A, B and D only 
ksjerÈ ms<s;=r kï" 2)  A, B iy D muKs 
 
Explanation of Each Statement / tla tla m%ldYh meyeÈ,s lsÍu 

 

A. Guided media transmission supports higher data speeds than unguided media transmission. 
kshuq udOHj, iïfma%IKh" kshuq fkdjk udOHj, iïfma%IKhg jvd by< o;a; fõ. ,nd.ekSug 
bjy,a fõ' 
 

This statement is correct. Guided media (such as fiber optic and coaxial cables) can support higher 
data speeds than unguided media (like radio waves and microwaves). 
fuu m%ldYh ksjerÈhs' kshuq udOH ^m%ldY ;ka;= iy iudlaIl fhd;a /yeka jeks& kshuq fkdjk 
udOHj,g jvd ^f¾äfhda ;rx. iy laIqø ;rx. jeks& by< o;a; fõ.hlg iydh úh yel' 

 

B. Guided media is subjected to less interference than unguided media. 
kshuq udOH" kshuq fkdjk udOHj,g jvd wvq ksfrdaOkhg (interference) n÷ka fõ' 
 

This is also correct. Guided media, being enclosed (e.g., cables), typically experiences less 
interference from external sources compared to unguided media, which is more exposed to 
environmental interference. 
fuho ksjerÈh' kshuq udOH" ixjD; ùu ^Wod( /yeka&" idudkHfhka mdßißl ueÈy;aùïj,g jeä 
jYfhka ksrdjrKh jk kshuq fkdjk udOH yd ii|k úg ndysr uQ,dY%j,ska we;s ndOd wvq fõ' 

 
 

C. Unguided media transmission is more secure than guided media transmission. 
kshuq fkdjk udOHj, iïfma%IKh" kshuq udOHj, iïfma%IKhg jvd wdrlaIdldÍ fõ' 
 

This is incorrect. Unguided media (like Wi-Fi) is generally less secure because signals are broadcast 
in open air, making it easier to intercept. Guided media (like wired connections) is typically more 
secure. 
fuh jerÈhs' kshuq fkdjk udOH ^Wi-Fi jeks& idudkHfhka wvq wdrlaIs; jkafka ix{d t<suyfka 
úldYkh jk ksid" ndOd lsÍu myiq lrhs' kshuq udOH ^/yeka.; iïnkaO;d jeks& idudkHfhka 
jvd;a wdrlaIs; fõ' 

 

D. Unguided media transmission uses low bandwidth than guided media transmission. 
kshuq fkdjk udOHj, iïfma%IKh" kshuq udOHj, iïfma%IKhg jvd wvq l,dm m<,la Ndú; lrhs' 
 

has more limitations on the data capacity it can handle effectively. 
fuh ksjerÈhs' kshuq udOHj,g idudkHfhka M,odhs f,i yeisrúh yels o;a; Odß;dfõ jeä 
iSudjka we;s" kshuq fkdjk udOH yd ii|k úg by< l,dm m<,lg iydh úh yel' 

 
Since A, B, and D are correct and C is incorrect, the correct answer is (2) A, B and D only. 
A, B iy D ksjerÈ iy C jerÈ neúka" ksjerÈ ms<s;=r ^2& A, B iy D muKs 
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18. What is the process carried-out in the modulation technique in data transmission?  

o;a; iïfma%IKfhys we;s uQ¾ck ;dlaIKfhaoS (modulation technique) isÿ flfrk l%shdj,sh l=ula o? 
 

1) encoding information in transmitted signal 
iïfma%IKh lrk ,o ix{dfjys f;dr;=re fla;kh lsÍu 

 

2) encoding signals in transmitted information 
iïfma%IKh lrk ,o f;dr;=rej, ix{d fla;kh lsÍu  

 

3) extracting information from the transmitted signal 
iïfma%IKh lrk ,o ix{dfjka f;dr;=re ,nd .ekSu (extraction) 

 

4) extracting signal from the transmitted information 
iïfma%IKh lrk ,o f;dr;=rej,ska ix{dj ,nd .ekSu   

 

5) transfer information with minimum distortion 
wju úlD;shla (distortion) iys;j f;dr;=re yqjudre lsÍu 

 
Answer : 1 ) 

 

Modulation / uQ¾ckh 
 

Modulation is a technique in data transmission where information (like digital data or audio signals) is 
encoded onto a carrier signal to enable it to travel effectively over a transmission medium. This process is 
essential for both analog and digital communication systems, allowing data to be transmitted over long 
distances with minimal loss or distortion. 
uQ¾ckh hkq o;a; iïfm%aIKfha ;dlaIKhls" tys§ f;dr;=re ^wxls; o;a; fyda Y%jH ix{d jeks& 
iïfm%aIK udOHhla yryd M,odhs f,i .uka lsÍug yels jk mßÈ jdyl ix{djla u; fla;kh 
flf¾' fuu l%shdj,sh m%;siu iy ixLHdxl ikaksfõok moaO;s folgu w;HjYH jk w;r" wju 
w,dNhla fyda úlD;shla iys;j È.= ÿrlg o;a; iïfm%aIKh lsÍug bv i,ihs' 

 
Types of Modulation / uQ¾ck j¾. 

There are different ways to modulate signal, each manipulating a specific characteristic of the carrier signal 
ix{djla uQ¾ckh lsÍug úúO l%u we;" tA iEu tllau jdyl ix{dfõ ksYaÑ; ,laIKhla yiqrejhs 
 
1. Amplitude Modulation / úia;dr uQ¾ckh (AM)  
 

Changes the amplitude (strength) of the carrier signal to represent the data. 
o;a; ksrEmKh lsÍu i|yd jdyl ix{dfõ úia;drh ^Yla;sh& fjkia lrhs' 
 

Used in AM radio and some older analog TV broadcasts. 
AM .=jka úÿ,sfha iy iuyr merKs m%;siu rEmjdyskS úldYkj, Ndú;d fõ' 
   
2. Frequency Modulation / ixLHd; uQ¾ckh (FM) 
 

Adjusts the frequency (number of oscillations per second) of the carrier signal according to the data. 
o;a; wkqj jdyl ix{dfõ ixLHd;h ^;;amrhg foda,kh jk ixLHdj& ilihs' 

  

Commonly used in FM radio broadcasting, where it provides better sound quality and noise resistance 
than AM. 
FM f¾äfhda úldYkfha§ nyq,j Ndú;d jk w;r" th AM j,g jvd fyd| Yío ;;a;aj iy Yío 
m%;sfrdaOhla imhhs' 
    
3. Phase Modulation / l,d uQ¾ckh (PM)  
 

Alters the phase (the position of the wave) of the carrier signal to carry information. 
f;dr;=re /f.k hdu i|yd jdyl ix{dfõ wÈhr ^;rx.fha msysàu& fjkia lrhs' 
 

Often used in digital communication systems and is the basis for some advanced modulation techniques. 
fndfyda úg wxls; ikaksfõok moaO;sj, Ndú;d jk w;r iuyr Wiia uQ¾ck Ys,amSh l%u i|yd 
moku fõ' 
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Digital Modulation Techniques / wxls; uQ¾ck ;dlaIKsl l%u 
Digital modulation is used to transmit binary data (0s and 1s) over a carrier signal, typically over long 
distances or through radio waves. 
idudkHfhka È.= ÿrla fyda f¾äfhda ;rx. yryd jdyl ix{djla yryd oaúuh o;a; ^0 iy 1& 
iïfm%aIKh lsÍug äðg,a uQ¾ckh Ndú;d lrhs' 
 

1. Amplitude Shift Keying / úia;dr iSre udrej  (ASK) 
Changes the amplitude of the carrier signal to represent binary data. 
oaúuh o;a; ksrEmKh lsÍug jdyl ix{dfõ úia;drh fjkia lrhs' 
 

2. Frequency Shift Keying / ixLHd; iSre udrej (FSK) 
Changes the frequency of the carrier signal based on the binary data being sent. 
hjk oaúuh o;a; u; mokïj jdyl ix{dfõ ixLHd;h fjkia lrhs' 
 

3. Phase Shift Keying / l,d iSre udrej (PSK) 
Alters the phase of the carrier signal to represent data. This is commonly used in digital communication 
systems, such as Wi-Fi and cellular networks. 
o;a; ksrEmKh lsÍu i|yd jdyl ix{dfõ wÈhr fjkia lrhs' fuh Wi-Fi iy ffi,Sh cd, jeks 
wxls; ikaksfõok moaO;sj, nyq,j Ndú;d fõ' 
 

Why Modulation is Needed / uQ¾ckh wjYH jkafka wehs 
 

Efficient Transmission Over Long Distances / È.= ÿr yryd ld¾hlaIu iïfm%aIKh 
High-frequency signals can travel longer distances without significant loss, which is why modulation is 
essential for transmitting data effectively over various media. 
wê-ixLHd; ix{dj,g ie,lsh hq;= w,dNhlska f;drj jeä ÿrla .uka l< yels w;r" úúO udOH 
yryd M,odhS f,i o;a; iïfm%aIKh lsÍu i|yd fudähqf,aIka w;HjYH jkafka tneúks' 
 

Multi-Channel Communication / nyq kd,sld ikaksfõokh 
Different data streams can be transmitted on different carrier frequencies, allowing multiple signals to be 
sent simultaneously on same medium (e.g., different radio stations broadcasting on different frequencies). 
úúO o;a; m%jdyhka úúO jdyl ixLHd; u; iïfm%aIKh l< yels w;r" tlu udOHhla u; tljr 
ix{d lsysmhla heùug bv i,ihs ̂ Wod( úúO ixLHd; u; úldYkh lrk úúO .=jka úÿ,s uOHia:dk&' 
 

Bandwidth Efficiency / l,dm m<, ld¾hlaIu;dj 
Modulation techniques make better use of the available bandwidth, allowing for more data to be 
transmitted within the same frequency range. 
uQ¾ck Ys,amSh l%u mj;sk l,dm m<, jvd fyd¢ka Ndú;d lrhs" tu ixLHd; mrdih ;=< jeä o;a; 
iïfm%aIKh lsÍug bv i,ihs' 

 

Noise Resistance / Yío m%;sfrdaOh 
Some modulation techniques, like FM and certain digital modulation schemes, are more resistant to noise 
and interference, ensuring clearer signals and more accurate data transfer. 
FM iy we;eï wxls; uQ¾ck fhdackd l%u jeks iuyr uQ¾ck l%u" Yíohg iy ueÈy;aùïj,g jvd 
m%;sfrdaë jk w;r" meyeÈ,s ix{d iy jvd;a ksjerÈ o;a; yqjudrej iy;sl lrhs' 
 
The process of modulation involves encoding information onto a carrier signal to prepare it for 
transmission over a medium (like air, cable, or fiber). This allows data to travel more effectively and 
efficiently over long distances or shared channels. 
uQ¾ck l%shdj,shg udOHhla ^jd;h" /yeka fyda ;ka;= jeks& yryd iïfm%aIKh lsÍu i|yd f;dr;=re 
jdyl ix{djlg fla;kh lsÍu we;=<;a fõ' fuu.ska o;a; È.= ÿrla fyda fnod.;a kd,sld yryd 
jvd;a M,odhSj iy ld¾hlaIuj .uka lsÍug bv i,ihs' 
 
Steps in the Modulation Process / uQ¾ck l%shdj,sfha mshjr 
 

Choosing a Carrier Signal / jdyl ix{djla f;dard .ekSu 
A high-frequency signal, known as the carrier signal, is selected. This signal will "carry" the data across 
the transmission medium. The high frequency of the carrier enables it to travel longer distances and 
reduces susceptibility to interference. 
jdyl ix{dj f,i ye¢kafjk wê-ixLHd; ix{djla f;dard .kq ,efí' fuu ix{dj iïfm%aIK udOHh 
yryd o;a; /f.k hhs' jdylfha by< ixLHd;h th È.= ÿrla .uka lsÍug yelshdj ,nd fok w;r 
ndOd lsÍïj,g f.dÿre ùfï yelshdj wvq lrhs' 
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Encoding Information (Modulating Signal) / fla;k f;dr;=re ^ix{d fudähqf,aÜ& 
The information or data that needs to be transmitted (known as the modulating signal) is encoded onto the 
carrier signal by modifying one of the carrier’s characteristics.  
iïfm%aIKh lsÍug wjYH f;dr;=re fyda o;a; ^fudähqf,aáka is.ak,a f,i ye¢kafõ& jdylhdf.a tla 
,laIKhla fjkia lsÍfuka jdyl ix{djg fla;kh flf¾'  
 
Creating the Modulated Signal / uQ¾ck ix{dj ks¾udKh lsÍu 
The carrier signal and the modulating signal are combined, producing the modulated signal. This signal 
now represents the original information and is ready for transmission. 
jdyl ix{dj iy fudähqf,aáka ix{dj tAldnoaO ù" fudähqf,agâ ix{dj ksmojhs' fuu ix{dj oeka 
uq,a f;dr;=re ksfhdackh lrk w;r iïfm%aIKh i|yd iQodkï fõ' 
 
Transmitting the Signal / ix{d iïfma%IKh lsÍu 
The modulated signal is sent over the chosen transmission medium, where it can travel longer distances 
with minimal data loss. 
uQ¾ck ix{dj f;dard.;a iïfm%aIK udOHh yryd hjkq ,nk w;r" wju o;a; w,dNhla iys;j jeä 
ÿrla .uka l< yel' 
 
Demodulation at the Receiver / .%dylfha úuQ¾ck 
At the receiver end, the process is reversed. Demodulation extracts the original information from the 
modulated signal, recovering the original data for interpretation and use. 
.%dylhd wjidkfha" l%shdj,sh wdmiq yef¾' úuQ¾ck u.ska uq,a f;dr;=re uQ¾ck ix{dfjka Wmqgd .kakd 
w;r" w¾: ksrEmKh iy Ndú;h i|yd uq,a o;a; m%;sidOkh lrhs' 
 
The correct answer is 1).  
ksjerÈ ms<s;=r 1) fõ'  
 
In the modulation process, information (data) is encoded onto a carrier signal to prepare it for transmission. 
This involves modifying certain characteristics of the carrier signal (such as amplitude, frequency, or 
phase) to represent the data, allowing it to travel efficiently over the chosen medium. This is essential in 
both analog and digital communication. 
uQ¾ck l%shdj,sfha§" f;dr;=re ^o;a;& iïfm%aIKh i|yd iQodkï lsÍu i|yd jdyl ix{djla u; 
fla;kh flf¾' o;a; ksrEmKh lsÍu i|yd jdyl ix{dfõ ^úia;drh" ixLHd;h fyda l,d jeks& 
we;eï ,laIK fjkia lsÍu fuhg we;=<;a jk w;r th f;dard.;a udOHh yryd ld¾hlaIuj .uka 
lsÍug bv i,ihs' fuh m%;siu iy wxls; ikaksfõokfha § w;HjYH fõ' 
 
Why the Other Options Are Incorrect, 
fjk;a úl,am jerÈ wehs" 
 
2) encoding signals in transmitted information 

iïfma%IKh lrk ,o f;dr;=rej, ix{d fla;kh lsÍu  
This is incorrect as the modulation process involves encoding information onto a signal, not signals 
into information. 
uQ¾ck l%shdj,shg f;dr;=re ix{djla u;g fla;kh lsÍu we;=<;a jk neúka fuh jerÈh' 

  
3) extracting information from the transmitted signal 

iïfma%IKh lrk ,o ix{dfjka f;dr;=re ,nd .ekSu (extraction) 
This describes demodulation, which is the reverse process that occurs at the receiver end. 
fuh úuQ¾ck úia;r lrhs" th .%dyl wka;fha isÿjk m%;sf,dau l%shdj,shhs' 

 
4) extracting signal from the transmitted information 

iïfma%IKh lrk ,o f;dr;=rej,ska ix{dj ,nd .ekSu   
This does not describe either modulation or demodulation accurately. 
fuh uQ¾ck fyda úuQ¾ck hk folu ksjerÈj úia;r fkdlrhs' 

 
5) transfer information with minimum distortion 

wju úlD;shla (distortion) iys;j f;dr;=re yqjudre lsÍu 
While reducing distortion is goal in data transmission, it is not primary function of modulation process 
itself. / úlD;s lsÍu wvq lsÍu o;a; iïfm%aIKfha b,lalhla jk w;r" th uQ¾ck l%shdj,sfhau uQ,sl 
ld¾hhla fkdfõ' 
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19. Which of the following statements about bus topology are incorrect?  

nia iaM,lh (bus topology) ms<sn| my; ljr j.ka;s idjoH fõ o? 
 

A. Computers and network devices are connected to a single cable. 
mß.Kl iy cd, Wml%u ;ks /yeklg (cable) iïnkaO lr we;' 

 

B. All traffic flows are either clockwise or anticlockwise. 
ish¨ u .ukd.uk (traffic) olaIsKdj¾;j fyda jdudj¾;j fyda isÿ fõ' 

 

C. Bandwidth is shared among the nodes.  
l,dm m<, fkdavq (nodes) w;r yjqf,a fnod .efka' 

 

D. Each node is connected to two of its neighbours. 
iEu fkdavqjlau ;ukaf.a wi,ajeishka fofokdg iïnkaO lr we;' 

 
 
 
 

Answer : 4 ) 

 

Bandwidth / l,dm m<, 

Bandwidth in networking and data transmission refers to the maximum amount of data that can be 
transmitted over a network or internet connection within a specific period, usually measured in bits per 
second (bps), such as Mbps (Megabits per second) or Gbps (Gigabits per second). Bandwidth determines 
how much information can flow from one point to another on a network in a given amount of time. 
cd,lrKfha iy o;a; iïfm%aIKfha l,dm m<, hkq idudkHfhka ;;amrhg ìgq ̂ bps& Mbps ̂ ;;amrhg 
fu.dìÜ& fyda Gbps ^;;amrhlg .s.dìÜ& j,ska ukskq ,nk" ksYaÑ; ld, iSudjla ;=< cd,hla fyda 
wka;¾cd, iïnkaO;djhla yryd iïfm%aIKh l< yels Wmßu o;a; m%udKhhs' § we;s ld,h ;=< 
cd,hl tla ia:dkhl isg ;j;a ia:dkhlg fldmuK f;dr;=re .,d hd yelso hkak l,dm m<, 
;SrKh lrhs' 
 
Nodes / fkdavq 
In computer networking, a node refers to any physical or virtual device that is connected to a network and 
capable of sending, receiving, or forwarding data. Nodes are essential components in a network, allowing 
data to flow between devices and systems. 
mß.Kl cd,lrKfha§" fkdavq hkq cd,hlg iïnkaO ù we;s iy o;a; heùug" ,eîug fyda fhduq 
lsÍug yelshdj we;s ´kEu fN!;sl fyda w;:H Wmdx.hls' fkdavq hkq cd,hl w;HjYH ixrpl jk 
w;r" Wmdx. iy moaO;s w;r o;a; .,d hdug bv i,ihs' 
 
Nodes form the building blocks of any network, enabling communication and resource sharing. They 
facilitate tasks like file sharing, internet access, email, and many other functions essential to networked 
environments, whether small (like a home network) or large (like the internet). 
fkdavq ´kEu cd,hl f.dvkeÕs,s fldgia idohs" ikaksfõokh iy iïm;a fnod.ekSu il%Sh lrhs' tAjd 
l=vd ^ksjfia cd,hla jeks& fyda úYd, ^wka;¾cd,h jeks& cd,.; mßirhkag w;HjYH f.dkq 
fnod.ekSu" wka;¾cd, m%fõYh" úoHq;a ;emE, iy ;j;a fndfyda ld¾hhka jeks ld¾hhka i|yd 
myiqlï imhhs' 
 
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 /yeklg iïnkaO lr we;s cd, ieleiauls" th 
fndfyda úg fld÷ kdráh f,i ye¢kafõ' cd,hla ;=<" o;a; fuu /yek yryd fome;a;gu .uka 
lrhs" cd,fha iEu Wmdx.hlgu tlu ix{dj tljru ,efí' 
 
 
 
 

          

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

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

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

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

5) C and D only. 
C yd D muKs. 
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How it Works / th l%shd lrk wdldrh 
 

Data packets are sent out by a device onto the shared cable.  
o;a; melÜ fnod.;a /yek fj; Wmdx.hla uÕska hjkq ,efí' 
 

These packets contain addressing information specifying the intended recipient. 
fuu melÜ j, wfmalaIs; ,nkakd i|yka lrk ,smsk f;dr;=re wvx.= fõ' 
 

Every device on the network receives the data packet, but only the intended recipient with the matching 
address processes the information. 
cd,fha iEu Wmdx.hlgu o;a; melÜgqj ,efí" kuq;a .e,fmk ,smskh iuÕ wfmalaIs; ,nkakd muKla 
f;dr;=re ilihs' 
 

Similar to a radio broadcast, other devices on the network simply ignore the data that's not meant for them. 
.=jkaúÿ,s úldYkhlg iudkj" cd,fha we;s wfkl=;a Wmdx. Tjqka i|yd woyia fkdlrk o;a; 
fkdi,ld yßhs' 
 
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' 

 
Disadvantages / wjdis 
 
• To be closed by a device such as a switch in the center line. 

uOH /yfka fofl,jr 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' 
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How it Works / th l%shd lrk wdldrh 
 

A device transmits data packets containing addressing information. 
Wmdx.hla ,smsk f;dr;=re wvx.= o;a; melÜ iïfm%aIKh lrhs' 
 

The packet travels through its dedicated cable to the central hub/switch. 
melÜgqj tys flan,h yryd uOHu kdNsh$iaúph fj; .uka lrhs' 
 

The central device reads the address and intelligently routes the packet to the specific recipient device. 
uOHu Wmdx.h ,smskh lshjk w;r nqoaêu;aj melÜgqj úfYaIs; ,nkakdf.a Wmdx.h fj; fhduq lrhs' 
 

Only the intended recipient receives and processes the data. 
wfmalaIs; ,nkakd muKla o;a; ,nd .ekSu iy ieliSu isÿ 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' 

 
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 /jdis 

 

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

 
Disadvantages / wjdis 

 

• 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' 
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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' 

 
How it Works / th l%shd lrk wdldrh 
Devices communicate directly with each other or through intermediary devices. 
Wmdx. tlsfkld iuÕ iDcqj fyda w;rueÈ Wmdx. yryd ikaksfõokh lrhs' 
 
Each device acts as a router, intelligently choosing the best path to forward data packets based on factors 
like signal strength and congestion. 
iEu Wmdx.hlau ux yiqrejla f,i l%shd lrhs" ix{d m%n,;djh iy ;onoh jeks idOl u; mokïj 
o;a; melÜ bÈßhg heùug fyd|u ud¾.h nqoaêu;aj f;dard .kS' 
 
This redundancy ensures data can still reach its destination even if one or more connections fail. 
iïnkaO;d tlla fyda lsysmhla wid¾:l jqjo o;a; ;ju;a tys .ukdka;hg <Õd úh yels nj fuu 
w;sßla;h iy;sl lrhs' 
 
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 answer is, 4)  B and D only 
ksjerÈ ms<s;=r kï" 4)  B iy D muKs 
 
A. Computers and network devices are connected to a single cable. 

mß.Kl iy cd, Wml%u ;ks /yeklg (cable) iïnkaO lr we;' 
 

This is correct for a bus topology. In a bus topology, all devices are connected to a single central cable, 
known as the bus, which is used to transmit data. 
fuh nia ia:,lh i|yd ksjerÈ fõ' nia ia:,lh ;=<" ish¨u Wmdx. o;a; iïfm%aIKh lsÍug 
Ndú;d lrk nia f,i ye¢kafjk ;ks uOHu flan,hlg iïnkaO fõ' 

 
B. All traffic flows are either clockwise or anticlockwise. 

ish¨ u .ukd.uk (traffic) olaIsKdj¾;j fyda jdudj¾;j fyda isÿ fõ' 
 

This is incorrect for a bus topology. Traffic in a bus topology does not flow in a circular manner 
(clockwise or anticlockwise). Instead, data can travel in both directions along the central cable. 
fuh nia ia:,lh i|yd jerÈh' nia ia:,lh ;=< .ukd.ukh pl%dldrj .,d fkdhhs 
^olaIsKdj¾;j fyda m%;súreoaO ÈYdjg&' tA fjkqjg" o;a; uOHu flan,h Tiafia fome;a;gu .uka 
l< yelsh' 
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C. Bandwidth is shared among the nodes. 

l,dm m<, fkdavq (nodes) w;r yjqf,a fnod .efka' 
 

This is correct for a bus topology. Since all devices share the same central cable, the available 
bandwidth is divided among the connected nodes, which can lead to reduced performance as more 
devices are added. 
fuh nia ia:,lh i|yd ksjerÈ fõ' ish¨u Wmdx. tlu uOHu flan,h fnod .kakd neúka" 
mj;sk l,dm m<, iïnkaê; fkdaâ w;r fn§ we;s w;r" ;j;a Wmdx. tl;= jk úg ld¾h idOkh 
wvq ùug fya;= úh yel' 

 
D. Each node is connected to two of its neighbours. 

iEu fkdavqjlau ;ukaf.a wi,ajeishka fofokdg iïnkaO lr we;' 
 

This is incorrect for a bus topology. In a bus topology, devices are not connected to two neighbors in 
a closed loop; rather, they are all connected to a single central cable. This type of connectivity 
(connecting to two neighbors) is characteristic of a ring topology, not a bus topology. 
fuh nia ia:,lh i|yd jerÈh' nia ia:,lh ;=<" Wmdx. ixjD; Æmhla ;=< wi,ajeishka 
fofofkl=g iïnkaO fkdfõ' tA fjkqjg" tAjd ish,a,u ;ks uOHu flan,hlg iïnkaO fõ' fuu 
wdldrfha iïnkaO;d ^wi,ajeishka fofofkl=g iïnkaO ùu& nia ia:,l fkdj uqÿ ia:,lfha 
,laIKhls' 

 
The incorrect statements are B and D. Thus, the correct answer is (4) B and D only. 
jerÈ m%ldY B iy D fõ' fï wkqj" ksjerÈ ms<s;=r (4) B iy D muKs 

 
20. Consider the following statement with a blank.  

ysia;ekla iys; my; m%ldYh i,lkak' 
 

A Media Access Control (MAC) address is usually represented in ........................ numbers. 
udOH m%fõY md,k (MAC) fhduq idudkHfhka ........................ wxlj,ska bÈßm;a flf¾'  

 

Which of the following is suitable to fill the blank?  
ysia;ek msrùug iqÿiq jkafka my; ljrla o? 

    

   
 
 

Answer : 3 ) 
 

Media Access Control / udOH m%fõY md,kh (MAC) 
Media Access Control (MAC) refers to a unique identifier assigned to the network interface of devices on 
a local network. This identifier, called the MAC address, is essential for managing and controlling access 
to the network, allowing devices to communicate with each other on the same local network. 
udOH m%fõY md,kh (MAC) hkq foaYSh cd,hl Wmdx.j, cd, w;=reuqyqK;g mjrd we;s wkkH 
y÷kd.ekSuls' MAC ,smskh f,i ye¢kafjk fuu y÷kd.ekSu" cd,h fj; m%fõYh l<ukdlrKh 
lsÍu iy md,kh lsÍu i|yd w;HjYH jk w;r" tlu m%dfoaYSh cd,hl Wmdx. tlsfkld iuÕ 
ikaksfõokh lsÍug bv i,ihs' 
 
Key Characteristics of MAC / MAC ys m%Odk ,laIK 
 

• Unique Identifier / wkkH y÷kd.ekSu 
Each MAC address is unique to a device’s network interface card (NIC). This uniqueness allows each 
device on a network to be individually identified, even within the same network segment. 
iEu MAC ,smskhlau Wmdx.fha cd, w;=reuqyqK;a ldâm;g ^NIC& wkkH fõ' fuu iqúfYaI;ajh 
cd,hl we;s iEu Wmdx.hlau tlu cd, fldgi ;=< jqjo ;ks ;ksj y÷kd .ekSug bv i,ihs' 

 

• Format /wdlD;sh 
A MAC address is a 48-bit number, typically represented in hexadecimal notation (e.g., 
00:1A:2B:3C:4D:5E). The address is divided into six pairs of hexadecimal numbers, separated by 
colons or hyphens. 
MAC ,smskhla hkq 48-bit wxlhls" idudkHfhka IâoYuh wxlkhlska ksrEmKh flf¾ ^Wod( 
00:1A:2B:3C:4D:5E& ,smskh IâoYu ixLHd hq., yhlg fnod we;" tAjd fld,ka fyda yhs*ka 
j,ska fjka lr we;' 

          

1) binary 
oaúuh  

2) decimal 
oYu 

3) hexadecimal 
Iâ oYu 

4) natural 
iajNdúl 

5) octal 
wIagl 
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• Layer 2 of the OSI Model /OSI wdlD;sfha 2 jk ia:rh 

MAC addresses operate at the Data Link layer (Layer 2) of the OSI model. This layer is responsible 
for node-to-node data transfer and error checking in direct data links. 
MAC ,smsk OSI wdlD;sfha o;a; ikaOdk ia:rfha ^2 jk uÜgfï& l%shd;aul fõ' fuu ia;rh node-
to-node o;a; yqjudrej iy iDcq o;a; ine¢ j, fodaI mÍlaId lsÍu i|yd j.lsj hq;=h' 

 
Two Parts of the MAC Address / MAC ,smskfha fldgia folla 
 

• Organizationally Unique Identifier / ixúOdkd;aulj wkkH y÷kd.ekSï (OUI) 
The first 24 bits (or three hexadecimal pairs) represent the manufacturer or vendor of the network 
interface card. / m<uq ìgq 24 ^fyda Iâ oYu hq., ;=kla& cd, w;=reuqyqK;a ldâmf;a ksIamdolhd 
fyda fjf<kaod ksfhdackh lrhs' 

 

• Device Identifier / Wmdx. y÷kd.ekSu 
The last 24 bits (or three hexadecimal pairs) are specific to the device itself 
wjidk ìgq 24 ^fyda Iâ oYu hq., ;=kla& Wmdx.hgu úfYaIs; fõ' 

 
Uses of MAC Addresses / MAC ,smsk Ndú;h 
 

• Local Network Communication / foaYSh cd, ikaksfõokh 
Within a local network, data packets are sent to devices using their MAC addresses, enabling direct 
communication between devices on the same LAN. 
foaYSh cd,hla ;=<" o;a; melÜ Tjqkaf.a MAC ,smsk Ndú;fhka Wmdx. fj; hjkq ,efí" tlu 
LAN u; Wmdx. w;r iDcq ikaksfõokh il%Sh lrhs' 

 

• Access Control / m%fõY md,kh 
MAC addresses can be used to control access to a network, such as in MAC address filtering, where 
only approved devices are allowed to connect. 
wkqu; Wmdx.j,g muKla iïnkaO ùug wjir § we;s MAC ,smsk fmryk jeks cd,hlg 
m%fõYh md,kh lsÍug MAC ,smsk Ndú;d l< yel' 

 

• Network Troubleshooting /cd, fodaY ksrdlrKh 
Network administrators use MAC addresses to track and troubleshoot devices on the network, helping 
to identify devices with specific network issues. 
cd, mßmd,lhska cd,fha Wmdx. ksÍlaIKh lsÍug iy fodaY ksrdlrKh lsÍug MAC ,smsk Ndú;d 
lrhs" úfYaIs; cd, .eg¿ iys; Wmdx. y÷kd .ekSug WmldÍ fõ' 

 
MAC Address / MAC ,smskh 
Unique to a device’s physical hardware and used within a local network for identification. 
Wmdx.fha fN!;sl oDVdx. i|yd wkkH jk w;r y÷kd.ekSu i|yd foaYSh cd,hla ;=< Ndú;d fõ' 
 
IP Address / IP ,smskh 
A logical address assigned to a device for communication across different networks, typically over the 
internet. / idudkHfhka wka;¾cd,h yryd úúO cd, yryd ikaksfõokh i|yd Wmdx.hlg mjrd we;s 
;d¾lsl ,smskhls' 
 
The correct answer is, 3)  hexadecimal  
ksjerÈ ms<s;=r kï" 3)  Iâ oYu 

 
A Media Access Control (MAC) address is typically represented in hexadecimal numbers. A MAC address 
is a unique identifier assigned to network interfaces for communication on a network, and it is commonly 
written as six pairs of hexadecimal digits (e.g., A1:B2:C3:D4:E5:F6). Each pair of hexadecimal digits 
represents 8 bits, or one byte, of information, making it ideal for representing 48-bit MAC address format. 
udOH m%fõY md,k (MAC) ,smskhla idudkHfhka Iâ oYu ixLHd j,ska ksrEmKh flf¾' MAC ,smskhla 
hkq cd,hl ikaksfõokh i|yd cd, w;=reuqyqK;a i|yd mjrd we;s wkkH y÷kd.ekSula jk w;r 
th idudkHfhka ,shd we;af;a IâoYu b,lalï hq., yhla f,ih ^Wod( A1:B2:C3:D4:E5:F6& iEu 
Iâ oYuh b,lalï hq.,hlau ìgq 8la fyda tla nhsghla f;dr;=re ksfhdackh lrhs" th ìÜ 48 MAC 
,smsk wdlD;sh ksfhdackh lsÍu i|yd jvd;a iqÿiq fõ' 
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Why the Other Options Are Incorrect, 
fjk;a úl,am jerÈ wehs" 
 
1) Binary / oaúuh  

Although the underlying data is stored in binary, MAC addresses are not represented in binary format 
for human readability. / mdol o;a; oaúuh jYfhka .nvd lr we;;a" MAC ,smsk ñksia lshùfï 
yelshdj i|yd oaúuh wdlD;sfhka ksfhdackh fkdfõ' 

 
2) Decimal / oYu 

MAC addresses are not written in decimal format because decimal representation would make them 
harder to read and manage. 
MAC ,smsk oYu wdlD;sfhka ,shd ke;"ukao oYu ksrEmKh uÕska tAjd lshùug iy l<ukdlrKh 
lsÍug wmyiq jkq we;' 

 
4) Natural / mq¾K  

Natural numbers do not apply to the formatting of MAC addresses. 
MAC ,smsk yev;, .ekaùug iajNdúl wxl wod< fkdfõ' 

 
5) Octal / wIaGuh 

MAC addresses are not represented in octal. hexadecimal is the preferred format for clarity and ease 
of reading. / MAC ,smsk wIaGuh j,ska ksfhdackh fkdfõ' Iâ oYu hkq meyeÈ,slu iy lshùfï 
myiqj i|yd jvd;a leu;s wdlD;shhs' 

 
Therefore, hexadecimal is the correct and standard format for MAC address representation. 
tneúka" Iâ oYu hkq MAC ,smsk ksrEmKh i|yd ksjerÈ iy iïu; wdlD;shhs' 

 
21. You are requested to create 16 subnets with a Class C IP. Which subnet mask is suited to create the 

subnet? Tn úiska C mka;sfhys wka;¾cd, kshudj,shla (IP) iys; Wmcd, 16 la ks¾udKh l< hq;=j 
we;' fuu Wmcd, ks¾udKh lsÍu i|yd my; oelafjk l=uk Wmcd, wdjrKh iqÿiq jkafka o? 

 
1)  255.255.255.240    2)  255.255.255.248  3)  255.255.255.250   
4)  255.255.255.252   5)  255.255.255.224 

 
Answer : 1 ) 

 

Class A 

Range / mrdih 1.0.0.0 to 126.0.0.0 

Default Subnet Mask / iïu; Wmcd, wdjrKh 255.0.0.0 (/8) 

Network size / cd,fhys m%udKh  Very large networks / b;d úYd, cd, 
Number of Networks / cd, ixLHdj 128 (27 - 2, excluding 0 and 127) 
Number of Hosts per Network   
tla cd,hlg we;s i;aldrlhska .Kk 

16,777,214 (224 - 2) 

 

Class B 

Range / mrdih 128.0.0.0 to 191.255.0.0 

Default Subnet Mask / iïu; Wmcd, wdjrKh 255.255.0.0 (/16) 

Network size / cd,fhys m%udKh Medium-sized networks / uOHu m%udKfha cd, 
Number of Networks / cd, ixLHdj 16,384 (214) 
Number of Hosts per Network  
tla cd,hlg we;s i;aldrlhska .Kk 

65,534 (216 - 2) 

 

Class C 

Range / mrdih 192.0.0.0 to 223.255.255.0 
Default Subnet Mask / iïu; Wmcd, wdjrKh 255.255.255.0 (/24) 

Network size / cd,fhys m%udKh Small networks / l=vd m%udKfha cd,  
Number of Networks / cd, ixLHdj 2,097,152 (221) 
Number of Hosts per Network  
tla cd,hlg we;s i;aldrlhska .Kk 

254 (28 - 2) 
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Class D 

Range / mrdih 224.0.0.0 to 239.255.255.255 
 

The correct answer is, 1)  255.255.255.240 
ksjerÈ ms<s;=r kï" 1)  255.255.255.240 
 
To determine the correct subnet mask for creating 16 subnets, we need to calculate how many bits are 
required for subnetting a Class C IP address. 
Wmcd, 16la ks¾udKh lsÍu i|yd ksjerÈ Wmcd, wdjrKh ;SrKh lsÍu i|yd" Class C IP ,smskhla 
Wmcd, lsÍu i|yd fldmuK ìgq m%udKhla wjYH oehs .Kkh l< hq;=h' 
 
Class C IP Address Basics / C mka;sfha IP ,smsk uQ,sl lreKq 
A Class C IP address has a default subnet mask of 255.255.255.0, which leaves 8 bits for host addresses. 
Class C IP ,smskhl 255.255.255.0 ys fmrksñ Wmcd, wdjrKhla we;" th i;aldrl ,smsk i|yd ìgq 
8la b;sß lrhs' 
 
Creating 16 Subnets / Wmcd, 16la ks¾udKh lsÍu 
To create 16 subnets, we need 4 additional subnet bits (since 24 = 16). 
Wmcd, 16la iE§ug" wmg wu;r Wmcd, ìgq 4la wjYH fõ ^24 = 16 isg&' 
 
Extending the default 24-bit subnet mask of a Class C address by 4 bits gives a subnet mask of 
255.255.255.240 (which corresponds to /28 in CIDR notation). 
Class C ,smskhl fmrksñ 24 bit Wmcd, wdjrKh ìgq 4lska È.= lsÍfuka 255.255.255.240 (CIDR 
wxlkfhys /28 g wkqrEm jk& Wmcd, wdjrKhla ,nd foa' 
Subnet Mask Calculation / Wmcd, wdjrKh .Kkh lsÍu 
 
The subnet mask 255.255.255.240 (or /28) provides: 
Wmcd, wdjrKh 255.255.255.240  ^fyda $28& imhhs( 
 

• 16 subnets (from 24 = 16) 
Wmcd, 16 ^24 = 16 isg& 
 

• 14 usable host addresses per subnet (since 24 - 2 = 14), subtracting 2 for the network and broadcast 
addresses). 
Wmcd,hlg Ndú;d l< yels i;aldrl ,smsk 14 la ^24 - 2 = 14 isg&" cd,h iy úldYk ,smsk 
i|yd 2 wvq lsÍu&' 

 
Why the Other Options Are Incorrect, / fjk;a úl,am jerÈ wehs" 
 
2) 255.255.255.248 (/29) 

Creates 8 subnets, not enough for 16. 
Wmcd, 8la ks¾udKh lrhs" 16 i|yd m%udKj;a fkdfõ' 

 
3) 255.255.255.250 

Not a valid subnet mask. 
j,x.= Wmcd, wdjrKhla fkdfõ' 

 
4) 255.255.255.252 (/30) 

Creates 64 subnets but only 2 usable hosts per subnet. 
Wmcd, 64la idok kuq;a Wmcd,hlg Ndú; l< yels i;aldrl 2la muKs' 

 
5) 255.255.255.224 (/27) 

Creates 8 subnets, not enough for 16. 
Wmcd, 8la ks¾udKh lrhs" 16 i|yd m%udKj;a fkdfõ' 

 
Therefore, the correct subnet mask to create 16 subnets with a Class C IP address is 255.255.255.240. 
tneúka" Class C IP ,smskhla iys; Wmcd, 16la iE§ug ksjerÈ Wmcd, wdjrKh 255.255.255.240 fõ' 
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22. Which of the following statement/s regarding the testing of a system are correct? 

moaO;shl yß jerÈ ne,Su (mÍlaId lsÍu / testing) iïnkaOfhka my; ljr j.ka;s$h ksjerÈ fõ o? 
 

A. Black-box testing involves detailed checking of each line in the code. 
ld, uxcqid mÍlaIdjg (black box testing) fla;fhys iEu fma<shlau úis;rd;aulj mÍlaIdj wvx.= fõ' 

 

B. Unit-testing helps to uncover errors in the codes. 
tall mÍlaIdj (unit testing) fla;j, fodaI wkdjrKh lsÍug WmldÍ fõ' 

 

C. System testing should not be performed prior to unit-testing. 
tall mÍlaIdjg fmr moaO;s mßlaIdj isÿ fkdl< hq;= h' 

 
 
 
 

Answer : 5 ) 

 

Blackbox Testing / ld, uxcqid mÍlaIdj 

Black box testing is a software testing technique that evaluates the functionality of an application without 

any knowledge of its internal code structure or implementation details. 
ld, uxcqid mÍlaIdj hkq fhÿul wNHka;r fla; jHqyh fyda l%shd;aul lsÍfï úia;r ms<sn| lsisÿ 
oekqulska f;drj tys l%shdldÍ;ajh we.hSug ,la lrk uDÿldx. mÍlaIK l%uhls' 
 

Whitebox Testing / iafõ; uxcqid mßlaIdj  

White box testing, also known as clear box or glass box testing, is a software testing methodology that 

focuses on examining the internal structures and workings of an application. 
iafõ; ukacqid mßlaIdj" meyeÈ,s fmÜáh fyda ùÿre fmÜá mÍlaIdj f,io ye¢kafõ" th fhÿul wNHka;r 
jHqyhka iy l%shdldÍ;ajh mÍlaId lsÍu flfrys wjOdkh fhduq lrk uDÿldx. mÍlaIK l%uhls' 
 

Unit Testing / tAll mÍlaIdj 

The smallest part of the application (often a function or a method) is tested in isolation.  
fhÿfï l=vdu fldgi ^fndfyda úg Y%s;hla fyda l%uhla& yqol,dj mÍlaId lrkq ,efí' 
 

Only the unit or module is tested, without considering how it interacts with other parts of the system. 
moaO;sfha wfkl=;a fldgia iuÕ wka;¾l%shd lrk wdldrh i,ld ne,Sfuka f;drj" tAllh fyda 
fudähq,h muKla mÍlaId lrkq ,efí' 

 
Integration Testing / tAldnoaO mÍlaIKh 

Tests the interaction between different units or components that have already passed unit testing. 
oekgu;a tAll mÍlaIK iu;a ù we;s úúO tAll fyda ixrpl w;r wka;¾l%shd mÍlaId lrhs' 
 

Instead of testing a single unit, test how different modules communicate and interact. 
;ks tAllhla mÍlaId lsÍu fjkqjg" úúO fudähq, ikaksfõokh iy wka;¾l%shd lrk wdldrh mÍlaId lrhs' 
 
System Testing / moaO;s mÍlaIdj 

The entire system, including all modules and components, is tested. 
ish¨u fudähq, iy ixrpl we;=¿j iuia; moaO;shu mÍlaId lrkq ,efí' 
 

It tests the application in an environment similar to the production one and checks its behavior as a 

complete system. / th ksIamdokhg iudk mßirhl fhÿu mÍlaId lrk w;r iïmQ¾K moaO;shla 
f,i tys yeisÍu mÍlaId lrhs' 
 
Acceptance Testing / m%;s.%yK mÍlaIKh 

Final phase of testing before the software goes live, performed from the end-user's perspective. 
uDÿldx.h iÔù ùug fmr wjidk mßlaIKfha wjidk wÈhr" wjidk mßYS,lhdf.a oDIaáfldaKfhka 
isÿ flf¾' 
 

Focuses on whether the system fulfills the real-world requirements of the users.  
moaO;sh mßYS,lhskaf.a ienE f,dal wjYH;d imqrd,kafkao hkak ms<sn|j wjOdkh fhduq lrhs' 
 

 

          

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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The correct answer is, 5)  B and C only 
ksjerÈ ms<s;=r kï" 5)  B iy C muKs 
 
A. Black-box testing involves detailed checking of each line in the code. 

ld, uxcqid mÍlaIdjg fla;fhys iEu fma<shlau úis;rd;aulj mÍlaId lsÍu wvx.= fõ' 
This is incorrect. Black-box testing focuses on testing the functionality of the software without looking 
at the internal code. It evaluates whether the system produces expected outputs based on given inputs, 
without checking each line of code. Detailed code checking is associated with white-box testing. 
fuh jerÈhs' ld, uxcqid mÍlaIdj wNHka;r fla;h foi fkdn,d uDÿldx.fha l%shdldÍ;ajh mÍlaId 
lsÍu flfrys wjOdkh fhduq lrhs' tla tla fla; fma<s mÍlaId fkdlr" ,nd § we;s fhojqï u; 
mokïj moaO;sh wfmalaIs; m%;sodkhka ksmojkafkao hkak th we.hSug ,la lrhs' iúia;rd;aul 
fla; mÍlaIdj Yafõ; uxcqid mÍlaIdj iuÕ iïnkaO fõ' 

 
B. Unit-testing helps to uncover errors in the codes. 

tall mÍlaIdj (unit testing) fla;j, fodaI wkdjrKh lsÍug WmldÍ fõ' 
This is correct. Unit testing is designed to check individual components or modules of the software 
for errors and ensure they work as intended. 
fuh ksjerÈhs' tAll mÍlaIdj ie,iqï lr we;af;a uDÿldx.fha ;ks ixrpl fyda fudähq, fodaI 
i|yd mÍlaId lsÍug iy tAjd wfmalaIs; mßÈ l%shd lsÍu iy;sl lsÍug h' 

 
C. System testing should not be performed prior to unit-testing. 

tall mÍlaIdjg fmr moaO;s mßlaIdj isÿ fkdl< hq;= h' 
This is correct. System testing is performed after unit testing, integration testing, and other lower-level 
tests to ensure that the entire system works as expected. Unit testing is typically done early in the 
testing process, followed by integration and system testing. 
fuh ksjerÈhs' iuia; moaO;shu wfmalaIs; mßÈ l%shd;aul jk nj iy;sl lsÍu i|yd tAll 
mÍlaIdj" tAldnoaO;d mÍlaIdj iy wfkl=;a my< uÜgfï mÍlaIKj,ska miqj moaO;s mÍlaIKh 
isÿ flfra' tAll mÍlaIdj idudkHfhka mÍlaIK l%shdj,sfha uq,a wjêfha§ isÿ lrkq ,nk w;r 
bka miqj tAldnoaO lsÍu iy moaO;s mÍlaIKh isÿ flf¾' 

 
Only Statements B and C are correct, so the answer is (5) B and C only. 
B iy C m%ldY muKla ksjerÈ neúka ms<s;=r (5) B iy C muKs' 

 
23. Which of the following indicate functional requirements? 

my; ljrla ld¾hnoaO wjYH;d (functional requirements) olajhs o? 
 

A. The users should be allowed to update their contact addresses and phone numbers. 
mßYS,lhkag ;ukaf.a ,smsk yd ÿrl;k wxl hdj;ald,Sk lsÍug wjia:dj ,nd Èh hq;= h' 

 

B. Any user request must be responded within 2 ms. 
´kEu mßYS,l b,a,Sulgu 2 ms l ld,hla ;=< m%;spdr oelaúh hq;= h' 

 

C. The system must be easy to change. 
moaO;sh myiqfjka fjkia lsÍug yels úh hq;= h' 

 
 
 
 

Answer : 1 ) 
 

Non Functional Requirements / ld¾hnoaO fkdjk wjYH;d 
Nonfunctional requirements specify the attributes and qualities that a system must have, rather than 
specific behaviors or functions it must perform. These requirements describe how well the system 
performs certain functions, rather than what it does. They are crucial for defining the overall quality, 
performance, and usability characteristics of the system, ensuring it meets the broader expectations and 
constraints beyond functional capabilities. 
ld¾hnoaO fkdjk wjYH;d uÕska moaO;shla bgq l< hq;= ksYaÑ; yeisÍï fyda ld¾hhka fjkqjg ;sìh 
hq;= Wm,laIK iy Wm,laIK kshu lrhs' fuu wjYH;d moaO;sh th lrk foag jvd hï hï 
ld¾hhka bgq lrkafka flfiao hkak úia;r lrhs' moaO;sfha iuia; .=Kd;aulNdjh" ld¾h idOkh 
iy Wmfhda.S;d ,laIK ks¾jpkh lsÍu i|yd tAjd b;d jeo.;a fõ" th l%shdldÍ yelshdjkaf.ka 
Tíng mq¿,a wfmalaIdjka iy iSudjka imqrd,Su iy;sl lrhs' 
 
 

          

1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

3) C only. 
C muKs. 

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

5) All of the above. 
by; ish,a,u. 
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Functional Requirements / ld¾hnoaO wjYH;d 
Functional requirements describe what a system should do. They specify the functions, capabilities, and 

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

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

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

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

The correct answer is, 1)  A only 

ksjerÈ ms<s;=r kï" 1)  A muKs 
 

A. The users should be allowed to update their contact addresses and phone numbers. 
mßYS,lhkag ;ukaf.a ,smsk yd ÿrl;k wxl hdj;ald,Sk lsÍug wjia:dj ,nd Èh hq;= h' 
This is a functional requirement because it specifies what the system should do, which is allowing 

users to update contact information. Functional requirements define specific behaviors or functions of 

the system. 
fuh ld¾h noaO wjYH;djhls" ukao th moaO;sh l< hq;= foa i|yka lrhs" tuÕska mßYS,lhskag 
iïnkaO;d f;dr;=re hdj;ald,Sk lsÍug bv i,ihs' ld¾hnoaO wjYH;d moaO;sfha ksYaÑ; yeisÍï 
fyda l%shdldrlï ks¾jpkh lrhs' 

 

B. Any user request must be responded within 2 ms. 

´kEu mßYS,l b,a,Sulgu 2 ms l ld,hla ;=< m%;spdr oelaúh hq;= h' 
This is a non-functional requirement as it describes a performance aspect of the system (response time) 

rather than what the system should do. 
moaO;sh l< hq;= foag jvd moaO;sfha ld¾h idOk wx.hla ^m%;spdr ld,h& úia;r lrk neúka 
fuh ld¾hnoaO fkdjk wjYH;djhls' 

 

C. The system must be easy to change. 
moaO;sh myiqfjka fjkia lsÍug yels úh hq;= h' 
This is a non-functional requirement that relates to the maintainability and flexibility of the system, 

rather than a specific function it performs. 
fuh ld¾hnoaO fkdjk wjYH;djhla jk w;r th isÿ lrkq ,nk ksYaÑ; ld¾hhlg jvd 
moaO;sfha kv;a;= lsÍfï yelshdj iy kuHYS,SNdjh iïnkaO fõ' 

 

Only Statement A is a functional requirement, so the correct answer is (1) A only. 

A m%ldYh muKla ld¾h noaO wjYH;djhla jk neúka ksjerÈ ms<s;=r (1) A muKs' 
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24. The following details are given about a software project: 

uDÿldx. jHdmD;shlg wod< j my; úia;r ,nd § we;' 
 

A. requirements are fixed (not allowed to change throughout the complete project) 
wjYH;djhka iaÓr fõ ^uq¿ jHdmD;sh mqrdjg fjkialï i|yd bv fkd,efí&' 

 

B. must deliver the complete software product at once 
iïmQ¾K uDÿldx. ksmehqu tlajru ,nd Èh hq;= h' 

 

C. detailed descriptions and specifications must be prepared for each activity within the project 
tla tla l%shdldrlu i|yd ish¨  úia;r iy msßú;r jHdmD;sh w;r;=r iQodkï l< hq;=h' 

 

What is the most suitable software process model for this project? 
fuu jHdmD;sh i|yd jvd;a u iqÿiq uDÿldx. l%shdhk wdlD;sh (software process model) l=ula o? 

 
1) iqp,H (agile) 
2) uQ,dlD;slrKh (prototype) 
3) YS>% fhÿï ixj¾Okh (Rapid Application Development)  
4) i¾ms,dldr (spiral)   
5) Èhwe,s (waterfall) 

 
Answer : 5 ) 
 
Software Process Model / uDÿldx. l%shdhk wdlD;sh 
A software process model is a structured approach that defines the sequence of activities, tasks, and 
deliverables needed to develop a software product. It serves as a framework for planning, organizing, and 
controlling the software development process. Different process models suit different types of projects, 
depending on factors like project size, complexity, and customer requirements. 
uDÿldx. l%shdhk wdlD;shla hkq uDÿldx. ksIamdokhla ixj¾Okh lsÍug wjYH l%shdldrlï" ld¾hhka 
iy fnodyeÍï wkqms<sfj, ks¾jpkh lrk jHqy.; m%fõYhls' th uDÿldx. ixj¾Ok l%shdj,sh 
ie,iqï lsÍu" ixúOdkh lsÍu iy md,kh lsÍu i|yd rduqjla f,i fiajh lrhs' jHdmD;s m%udKh" 
ixlS¾K;ajh iy mdßfNda.sl wjYH;d jeks idOl u; mokïj úúO l%shdj,s wdlD;s úúO wdldrfha 
jHdmD;sj,g .e,fma' 
 
Agile model / iqp,H wdlD;sh 
The Agile Model is a software development methodology focused on delivering small, functional parts of 
the product in iterative cycles called "sprints." 
iqp,H wdlD;sh hkq iam%skaÜ f,i ye¢kafjk mqkrdj¾;k pl%j, ksIamdokfha l=vd" l%shdldÍ fldgia 
fnod yeÍu flfrys wjOdkh fhduq lrk uDÿldx. ixj¾Ok l%ufõohls' 
 
It emphasizes collaboration, flexibility, and quick delivery, allowing teams to adapt to changing 
requirements throughout the project. 
th iyfhda.S;dj" kuHYS,S nj iy blauka fnodyeÍu wjOdrKh lrhs" jHdmD;sh mqrdjgu fjkiajk 
wjYH;dj,g wkqj¾;kh ùug lKavdhïj,g bv i,ihs' 
 
Prototype Model / uQ,dlD;s wdlD;sh 
The Prototype Model is a software development methodology where a prototype or early model of the 
final product is built, tested, and refined based on user feedback before creating the actual system. 
uQ,dlD;s wdlD;sh hkq uDÿldx. ixj¾Ok l%ufõohla jk w;r tys§ wjidk ksIamdokfha uQ,dlD;shla 
fyda uq,a wdlD;shla ienE moaO;sh ks¾udKh lsÍug fmr mßYS,l m%;sfmdaIK u; mokïj f.dvk.d" 
mÍlaId lr" iy msßisÿ lrkq ,efí' 
 
It focuses on capturing user requirements by presenting them with a working, though incomplete, version 
of the product.  
th wiïmQ¾K jqj;a" ksIamdokfha  jev lrk wkqjdohla f.dvke.Sfuka mßYS,l wjYH;d .%yKh lr 
.ekSu flfrys wjOdkh fhduq lrhs' 
 
The Prototype Model is particularly effective when requirements are unclear or subject to change, enabling 
early validation through constant user interaction. 
wjYH;d wmeyeÈ,s jQ úg fyda fjkia ùug hg;a jQ úg" ksrka;r mßYS,l wka;¾l%shd yryd uq,a 
j,x.=lrKh il%Sh lrñka uQ,dlD;s wdlD;sh úfYaIfhka M,odhS fõ' 
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• RAD (Rapid Application Development) Model / iS>% fhÿï ixj¾Ok wdlD;sh 

The Rapid Application Development (RAD) Model is a type of software development methodology 
that the functional modules are developed in parallel as prototypes and the final product is made by 
integrating them enabling a rapid delivery.  
iS>% fhÿï ixj¾Ok wdlD;sh hkq l%shdldÍ fudähq, uQ,dlD;s f,i iudka;rj ixj¾Okh lr tAjd 
wkql,kh lsÍfuka wjika ksIamdokh isÿ lr fõ.j;a j moaO;sh iïmQ¾K l< yels moaO;s 
ixj¾Ok wdlD;shls' 
 

It is particularly useful for projects that require a quick turnaround and where requirements evolve 
during the development process. 
blauka m%;spdr wjYH jk iy ixj¾Ok l%shdj,sfha§ wjYH;d mßKduh jk jHdmD;s i|yd th 
úfYaIfhka m%fhdackj;a fõ' 

 
• Spiral model / i¾ms, wdlD;sh 

The Spiral Model is a risk-driven software development model that combines iterative development 
with the systematic aspects of the Waterfall Model. 
i¾ms, wdlD;sh hkq Èhwe,s wdlD;sfha l%udkql+, wx.hka iuÕ mqkrdj¾;k ixj¾Okh tAldnoaO 
lrk wjodkï u; mokï jQ uDÿldx. ixj¾Ok wdlD;shls' 
 

It allows for incremental releases of the product, with each phase being revisited as the project evolves.  
th jHdmD;sh úldYkh jk úg tla tla wÈhr kej; i,ld ne,Su;a iuÕ ksIamdokfha j¾Ol 
uqod yeÍug bv i,ihs' 

 

• Waterfall model / Èh we,s wdlD;sh 
The Waterfall Model is a linear and sequential approach to software development. 
Èh we,s wdlD;sh hkq uDÿldx. ixj¾Okh i|yd f¾Çh iy wkql%ñl m%fõYhls' 
 

It progresses through distinct phases, where each phase must be completed before the next one begins. 
Once a phase is finished, it can’t be revisited. 
th tlsfklg fjkia wjëka yryd bÈßhg hk w;r" B<Õ wÈhr wdrïN ùug fmr iEu 
wÈhrlau iïmQ¾K l< hq;=h' wÈhrla wjika jQ miq" thg kej; m%fõY úh fkdyel' 

 

The correct answer is, 5) waterfall 
ksjerÈ ms<s;=r kï" 5) Èhwe,s 
 

The Waterfall Model is the most suitable process model for this project based on the given details. 
,nd § we;s úia;r u; mokïj fuu jHdmD;sh i|yd Èhwe,s wdlD;sh jvd;a iqÿiq l%shdj,s wdlD;shfõ' 
 

A. Requirements are fixed (not allowed to change throughout the complete project) 
wjYH;djhka iaÓr fõ ^uq¿ jHdmD;sh mqrdjg fjkialï i|yd bv fkd,efí&' 
The Waterfall model is ideal for projects with fixed, stable requirements, as changes are difficult to 
accommodate once development has started. 
Èhwe,s wdlD;sh ia:djr" ia:djr wjYH;d iys; jHdmD;s i|yd jvd;a iqÿiq fõ" ixj¾Okh wdrïN 
jQ miq fjkialï j,g bv ie,iSug wmyiq fõ' 

   

B. Must deliver the complete software product at once 
iïmQ¾K uDÿldx. ksmehqu tlajru ,nd Èh hq;= h' 
The Waterfall model follows a sequential approach, where the final product is delivered only after all 
phases are completed, aligning with the requirement to deliver the complete software product at once. 
Èhwe,s wdlD;sh wkql%ñl m%fõYhla wkq.ukh lrhs" tys§ wjidk ksIamdokh fnod yßkq ,nkafka 
ish¨u wÈhrhka iïmQ¾K lsÍfuka miqj muKla jk w;r" iïmQ¾K uDÿldx. ksIamdokh tljr 
fnod yeÍfï wjYH;djh iuÕ iumd; fõ' 

 

C. Detailed descriptions and specifications must be prepared 
tla tla l%shdldrlu i|yd ish¨  úia;r iy msßú;r jHdmD;sh w;r;=r iQodkï l< hq;= h' 
The Waterfall model requires thorough documentation and clear specifications for each phase, which 
is suitable when detailed descriptions are necessary. 
Èhwe,s wdlD;shg iúia;rd;aul úia;r wjYH jQ úg iqÿiq jk tla tla wÈhr i|yd mßmQ¾K 
,shlshú,s iy meyeÈ,s msßú;r wjYH fõ' 

 

In contrast, models like Agile or Rapid Application Development are more suited for projects with 
changing requirements and incremental deliveries, making them less appropriate for this scenario. 
Bg m%;súreoaOj" fjkiajk wjYH;d iy j¾Ol fnodyeÍï iys; jHdmD;s i|yd iqp,H fyda iS>% fhÿï 
ixj¾Ok jeks wdlD;s jvd;a iqÿiq jk w;r" tAjd fuu ;;a;ajh i|yd t;rï iqÿiq fkdfõ' 

 

-52- RAVINDU BANDARANAYAKE 
 

#ictfromabc 



 

 

 
25. Which of the following statements on Data Flow Diagrams (DFD) is incorrect? 

o;a; .e,Sï igyka (Data Flow Diagram-DFD) ms<sn| my; ljr j.ka;sh idjoH fõ o? 
 

1) Context diagram is a DFD with the highest level of abstraction. 
ikao¾N igyk hkq by<u uÜgfï úhqla;lrKh (abstraction) we;s o;a; .e,Sï igykls' 

 

2) All data stores in a system must be represented in the context diagram. 
moaO;sfhys we;s ish¨ u o;a; .nvd (data stores) ikao¾N igyfkys ksrEmKh l< hq;= h'  

 

3) Data flows are used to link the other components in DFDs. 
DFD ys wfkl=;a ixrpl iïnkaO lsÍu i|yd o;a; .e,Sï Ndú; flf¾'  

 

4) Elementary processes are not decomposed further. 
uQ,sl l%shdhk (elementary processes) ;jÿrg;a úLKavkh (decompose) fkdflf¾'   

 

5) External entities in DFDs act as sources or recipients of data. 
DFD ys ndysr N+;d¾: (external entities), o;a; m%Nj (sources) fyda o;a; ,nd.kakd (recepients)  
wx. f,i fyda l%shd flf¾' 

 
Answer : 2 ) 

 

A Data Flow Diagram (DFD) is a visual representation of how data flows within a system. 

o;a; .e,Sï  igykla (DFD) hkq moaO;shla ;=< o;a; .,d hk wdldrh ms<sn| oDYH ksrEmKhls' 
 
Let’s go through the statements given.  
§ we;s m%ldY yryd huq' 
 
Statement 1/ 1 m%ldYkh  

Correct. A context diagram provides an overview of the system, showing external entities and major data 

flows but no detailed processes or data stores. 
ksjerÈ fõ' ikao¾Nh rEm igykla uÕska moaO;sh ms<sn| o< úYaf,aIKhla imhhs" ndysr N+;d¾:  
iy m%Odk o;a; m%jdyhka fmkajk kuq;a iúia;rd;aul l%shdj,s fyda o;a; .nvd fkdue;' 
 
Statement 2/ 2 m%ldYkh 

Incorrect. Context diagrams only show external entities and the primary data flows between the system 

and those entities. Data stores are not included in the context diagram. 
jerÈ fõ' ikao¾N rEmigyka fmkajkafka ndysr N+;d¾: muKla jk w;r m%d:ñl o;a; moaO;sh iy 
tu N+;d¾: w;r .,d hhs' o;a; .nvd ikao¾Nh rEm igyfkys we;=<;a fkdfõ' 
 

Statement 3/ 3 m%ldYkh 

Correct. Data flows represent the movement of data between processes, data stores, and external entities 

in a DFD. 

ksjerÈ fõ' o;a; m%jdyhka DFD tll l%shdj,s" o;a; .nvd iy ndysr N+;d¾: w;r o;a; p,kh 
ksfhdackh lrhs' 
 

Statement 4/ 4 m%ldYkh 

Correct. Elementary processes are the most detailed level of a process and cannot be broken down further. 
ksjerÈ fõ' m%d:ñl l%shdj,s hkq l%shdj,shl jvd;a iúia;rd;aul uÜgu jk w;r th ;jÿrg;a ì¢h 
fkdyel' 
 

Statement 5/ 5 m%ldYkh 

Correct. External entities represent the system's interaction points, either providing data to the system or 

receiving data from it. 
ksjerÈ fõ' ndysr N+;d¾: uÕska moaO;sfha moaO;shg o;a; iemhSu fyda thska o;a; ,nd .ekSu hk 
wka;¾l%shd ,laIH ksfhdackh lrhs' 
 

Therefore, the incorrect statement about Data Flow Diagrams (DFD) is, 2). 

tneúka" o;a; .e,Sï  igykla (DFD) ms<sn| jerÈ m%ldYh jkafka" 2) fõ' 
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26. What is the correct SQL statement to delete a database called 'ALdb'? 

'ALdb' f,i ye¢kafjk o;a; iuqodh (database) uldoeóu (delete) i|yd ksjerÈ SQL m%ldYh l=ulao? 
 

1)  delete ALdb;   2)  delete database ALdb;  3)  drop ALdb; 

4)  drop database ALdb;  5)  remove database ALdb; 
 

Answer : 4 ) 

 

In SQL, databases can be managed using specific Data Definition Language (DDL) commands. To delete 

a database, the correct command is DROP DATABASE.  

SQL ys" o;a; iuqodhka úfYaIs; o;a; ks¾jpk NdIdj (DDL) úOdk Ndú;fhka l<ukdlrKh l< 
yel' o;a; iuqodhla uld oeóu i|yd ksjerÈ úOdkh jkafka DROP DATABASE hkakhs' 
 
Let’s explore the given options. 
,nd § we;s úl,am i,ld n,uq' 
 
1) delete ALdb; 

Incorrect. The DELETE command in SQL is used to delete rows from a table, not to delete databases. 

jerÈ fõ' SQL ys we;s DELETE úOdkh Ndú;d lrkafka j.=jlska fma<s uld oeóug ñi o;a; 
iuqodhka uld oeóug fkdfõ' 

 
2) delete database ALdb; 

Incorrect . DELETE command is not used for deleting databases; it’s used for deleting records within 

tables. 

jerÈ fõ' o;a; iuqodhka uld oeóu i|yd DELETE úOdkh Ndú;d fkdfõ. th j.= ;=< jd¾;d 
uld oeóug Ndú;d lrhs' 
 

3) drop ALdb; 
This is incomplete. SQL requires the full DROP DATABASE statement to specify what exactly 
is being dropped 

fuh wiïmQ¾Khs' SQL g ksjerÈju DROP lrkafka hkak i|yka lsÍug iïmQ¾K DROP 
DATABASE m%ldYh wjYH fõ 
 

4) drop database ALdb; 
Correct. The DROP DATABASE command completely removes the database named 'ALdb' 
and all of its associated data, including tables, views, procedures, and anything else stored in the 
database. 
ksjerÈ fõ' DROP DATABASE úOdkh uÕska 'ALdb' kï o;a; iuqodh iy j.=" o¾Ykh" l%shd 
mámdá iy o;a; iuqodfha .nvd lr we;s fjk;a ´kEu fohla we;=¿j thg iïnkaO ish¨u 
o;a; iïmQ¾Kfhkau bj;a lrhs' 

 
5) remove database ALdb; 

Incorrect. REMOVE is not a valid SQL keyword for database management. 

jerÈ fõ' REMOVE hkq o;a; iuqod l<ukdlrKh i|yd j,x.= SQL uQ, mohla fkdfõ' 
 

Therefore, the correct answer is, 4). 

tneúka, ksjerÈ ms<s;=r" 4) fõ' 
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27. Which of the following statement/s about a relation in the Second Normal Form are true? 

fojk m%u;lrKfhys (2NF) we;s iïnkaO;djhla ms<sn|j my; ljr j.ka;s$h i;H fõ o? 
 

A. It can have a composite key.  
thg ixhqla; h;=rla ;sìh yel' 

 

B. It should be in the First Normal Form (1NF) as well. 
th m<uq m%u;lrKfhys (1NF) o mej;sh hq;= h' 

 

C. All non-key attributes are fully functionally dependent on the primary key. 
h;=re fkdjk ish¨  Wm,els m%d:ñl h;=r u; uq¿ukskau ld¾hnoaOjemrdh;a; fõ' 

 

 
 

 
Answer : 4 ) 

 

Let’s go through the given statements to find the correct answer. 
ksjerÈ ms<s;=r fidhd .ekSug § we;s m%ldYhka yryd huq' 
 

A. It can have a composite key 
thg ixhqla; h;=rla ;sìh yel' 
 

True: A relation in Second Normal Form (2NF) can have a composite key. In fact, 2NF often 

deals with cases where there is a composite key, ensuring that all non-key attributes are fully 
dependent on the entire composite key, not just part of it. 
i;H fõ: m%u;lrKfha (2NF) iïnkaO;djhlg ixhqla; h;=rla ;sìh yel' we;a; jYfhkau" 2NF  
fndfyda úg ixhqla; h;=rla we;s wjia:d iuÕ lghq;= lrhs" ish¨u h;=re- fkdjk Wm,laIK tys 
fldgila muKla fkdj iïmQ¾K ixhqla; h;=r u; mQ¾K mrdhla;jfhka hqla; nj iy;sl lrhs' 

 

B. It should be in the First Normal Form (1NF) as well 
th m<uq m%u;lrKfhys (1NF) o mej;sh hq;= h' 
 

True: For a relation to be in 2NF, it must first satisfy the conditions of 1NF. This means the table 

must have no repeating groups and each column must contain atomic (indivisible) values. 
i;H fõ: 2NF ys iïnkaO;djhla i|yd" th m<uqj 1NF ys fldkafoais imqrd,sh hq;=h' fuhska 
woyia lrkafka j.=fõ mqkrdj¾;k lKavdhï fkd;sìh hq;= w;r iEu ;Srejlu mrudKql ^fnÈh 
fkdyels& w.hka wvx.= úh hq;= njhs' 

 
C. All non-key attributes are fully functionally dependent on the primary key  

h;=re fkdjk ish¨  Wm,els (attributes) m%d:ñl h;=r u; uq¿ukskau ld¾hnoaOj mrdh;a; fõ' 
 

True: 2NF requires that all non-key attributes be fully functionally dependent on the entire primary 

key, not just part of it (this is especially relevant in cases where the key is composite). 

i;H fõ: 2NF g wjYH jkafka ish¨u m%Odk fkdjk Wm,laIK tys fldgila muKla fkdj 
iïmQ¾K m%d:ñl h;=r u; iïmQ¾Kfhkau ld¾hnoaOj mrdh;a; ùuhs' ^h;=r ixhqla; jk wjia:d 
j,§ fuh úfYaIfhka wod< fõ&' 

 

All A, B and C statements are correct / A, B iy C ish,a,u i;H fõ. 

 

Therefore, the correct answer is, 5). 

tneúka, ksjerÈ ms<s;=r" 5) fõ' 

 

 
 
 
 
 
 
 

          

1)  B only. 
B muKs. 

2)  C only. 
C muKs. 

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

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

5) All of the above. 
by; ish,a,u. 
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28. Which of the following statement/s regarding the logical database schema are true? 

;d¾lsl o;a; iuqodh l%udkqrEm(logical database shema) ms<sn|j my; ljr j.ka;s i;H fõo? 
 

A. It is a blueprint for a database. 
th o;a; iuqodhla i|yd jk ie,iqul msgm;ls (blueprint). 

 

B. It contains data and information.  
tys o;a; iy f;dr;=re wka;¾.; fõ' 

 

C. It formulates all the constraints that are to be applied on the data. 
th o;a; flfrys fhfokakd jQ ish¨  ixfrdaOl (constraints) úêu;aj olajhs' 

 
 

 
 

Answer : 3 ) 

 

In database management, the logical schema plays a critical role in designing and organizing the structure 

of a database. It serves as a blueprint that defines how data is logically stored, the relationships between 

different data entities, and the constraints that ensure data integrity. 
o;a; iuqod l<ukdlrKfha§" o;a; iuqodfha jHqyh ie,iqï lsÍfï§ iy ixúOdkh lsÍfï§ ;d¾lsl 
ie,eiau ;SrKd;aul ld¾hNdrhla bgq lrhs' th o;a; ;d¾lslj .nvd lrk wdldrh" úúO o;a; 
N=;d¾: w;r iïnkaO;d iy o;a; wLKav;dj iy;sl lrk iSudjka ks¾jpkh lrk ie,eiaula f,i 
fiajh lrhs' 
 

A. It is a blueprint for a database 

th o;a; iuqodhla i|yd jk ie,iqul msgm;ls (blueprint) 
 

True: A logical database schema is indeed a blueprint or design for the structure of a database. It 

outlines how the data is organized, including the tables, relationships, fields, and data types. 

i;H fõ:  ;d¾lsl o;a; iuqod fhdackd l%uhla hkq ienúkau o;a; iuqodhl jHqyh i|yd ie,eiaula 
fyda ie,iquls' j.=" iïnkaO;d" lafIa;% iy o;a; j¾. we;=¿j o;a; ixúOdkh ù we;s wdldrh 
th f.kyer olajhs' 

 

B. It contains data and information  
tys o;a; iy f;dr;=re wka;¾.; fõ' 

 

False: A logical schema does not contain data or information. Instead, it defines the structure and 

rules of the database, while the actual data is stored in the physical database. 

wi;Hh fõ: ;d¾lsl ie,eiaul o;a; fyda f;dr;=re wvx.= fkdfõ' tA fjkqjg" th o;a; iuqodfha 
jHqyh iy Í;s ks¾jpkh lrhs" i;H o;a; fN!;sl o;a; .nvdfõ .nvd lr we;' 

 

C. It formulates all the constraints that are to be applied on the data. 
th o;a; flfrys fhfokakd jQ ish¨  ixfrdaOl (constraints) úêu;aj olajhs' 

 

True: A logical schema defines the constraints that ensure data integrity, such as primary keys, 

foreign keys, uniqueness, and other rules that are enforced on the data. 

i;H fõ: m%d:ñl h;=re" úfoaYSh h;=re" wkkH;dj iy o;a; u; n,d;aul lrk wfkl=;a kS;s 
jeks o;a; wLKav;dj iy;sl lrk iSudjka ;d¾lsl l%uf,aLhla w¾: olajhs' 

 

The statements A and C are correct. / A iy C m%ldY ksjerÈ fõ. 
 

Therefore, the correct answer is, 3). 

tneúka, ksjerÈ ms<s;=r 3) fõ' 
 
 
 
 
 
 
 
 

          

1)  A only. 
A muKs. 

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

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

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

5) All of the above. 
by; ish,a,u. 
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29. Consider the following SQL statement:  

my; oelafjk SQL m%ldYh i,lkak' 
 

Alter table subject add primary key (Subject_Id); 
 

Which of the following is incorrect about the above SQL statement? 
fuu SQL m%ldYh iïnkaOj my; i|yka l=ula idjoH fõ o? 

 

1) It adds a primary key constraint to the table named subject. 
th subject kï jk j.=jg m%d:ñl h;=re ixfrdaOlhla tl;= lrhs' 

 

2) The table named subject should already exist. 
subject kñka jk j.=j fï jk úg mej;sh hq;= h'  

 

3) The field Subject_Id should not be null.  
Subject_Id kï lafIa;%h wNsY=kH fkdúh hq;=h'  
 

4) A table named subject is created with a primary key named Subject_ld. 

th Subject_Id kï jQ m%d:ñl h;=rla iys; subject kï jQ j.=jla ks¾udKh lrhs'  
 

5) The values of the field Subject_Id should not be repeated in subject table. 
subject j.=fjys Subject_Id kï lafIa;%fhys we;s w.hka mqK¾lrKh (repeat) úh fkdyel' 

 
Answer : 4 )  
 

Let’s consider the given statements about the SQL statement above. 
by; SQL m%ldYh ms<sn|j ,nd § we;s m%ldY i,ld n,uq' 
 
1) It adds a primary key constraint to the table named subject. 

th subject kï jk j.=jg m%d:ñl h;=re ixfrdaOlhla tl;= lrhs' 
 

Correct: The ALTER TABLE statement is used to add a primary key constraint to the existing table 
subject on the column Subject_Id 
ksjerÈ fõ' ALTER TABLE m%ldYh Subject_Id ;Srefõ mj;sk subject  j.=jg m%d:ñl h;=re 
ixfrdaOlhla tla lsÍug Ndú;d lrhs 
 

2) The table named subject should already exist.  

subject kñka jk j.=j fï jk úg mej;sh hq;= h' 
 

Correct: The ALTER TABLE command modifies an existing table, so table subject must already exist. 
ksjerÈ fõ' ALTER TABLE úOdkh oekg mj;sk j.=jla fjkia lrhs" tneúka subject  j.=j 
oekgu;a mej;sh hq;=h' 

 
3) The field Subject_Id should not be null 

Subject_Id kï lafIa;%h wNsY=kH (null) fkdúh hq;= h'  
 

Correct: When a primary key is added, the field must have the NOT NULL constraint, meaning it 
cannot contain null values. 
ksjerÈ fõ' m%d:ñl h;=rla tla l< úg" lafIa;%hg NOT NULL iSudj ;sìh hq;=h" tkï tys Y=kH 
w.hka wvx.= úh fkdyel' 

 
4) A table named subject is created with a primary key named Subject_ld 

th Subject_Id kï jQ m%d:ñl h;=rla iys; subject kï jQ j.=jla ks¾udKh lrhs' 
 

Incorrect: The SQL statement does’nt create table; it modifies an existing one by adding primary key.  
jerÈ fõ' SQL m%ldYh j.=jla ks¾udKh fkdlrhs th m%d:ñl h;=rla tl;= lsÍfuka mj;sk tlla 
fjkia lrhs' 

 
5) The values of the field Subject_Id should not be repeated in subject table. 

subject j.=fjys Subject_Id kï lafIa;%fhys we;s w.hka mqK¾lrKh (repeat) úh fkdyel' 
 

Correct: A primary key enforces uniqueness, so Subject_Id values must not be repeated. 
ksjerÈ fõ' m%d:ñl h;=rla wkkH úh hq;=h" tneúka Subject_Id  w.hka mqkrdj¾;kh fkdúh hq;=h' 
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• Consider the following scenario about “authors” and “books” to answer the questions 30 and 31. 

30 iy 31 m%Yak i|yd ms<s;=re iemhSug “l¾;Djreka” iy “.%ka:” ms<sn| my; ixisoaêh i,lkak' 
 

“An author can write books. A book has a title and a code called ISBN which is unique. A book can be 
written by either one or several authors. An author has a name and a unique ID. An author can have a type 
as either chief author or a co-author for a particular book.” 
“l¾;Djrhl=g (author) .%ka: (book) ,súh (writes) yels h' .%ka:hla i|yd kula (title) iy ISBN 
kñka wkkH jQ fla;hla ;sfí' .%ka:hla tla l¾;Djrhl= fyda l¾;Djre lsysmfokl= úiska fyda ,súh 
yels h' l¾;Djrhl=g kula (name) iy wkkH jQ wxlhla (ID) ;sfí' l¾;Djrhl=g lsishï .%ka:hla 
i|yd m%Odk l¾;D fyda iul¾;D f,i fNda m%j¾.hla (type) ;sìh yels h'” 

 
30. Which of the following is the most suitable Entity Relationship (ER) representation for the above scenario? 

by; ixisoaêh i|yd jk jvd;a u iqÿiq N+;d¾: iïnkaO;d (ER) ksrEmKh my; tajdhska ljrla o? 
 
 

1)   

 

 

  

 
2) 

 

 

 

 
3) 

 

 

 

 
4) 

 

 

 

 
5) 

 

 

 
Answer : 2 ) 

 

The ER diagram should have 2 entities as, Book and Author. The entity Author should include 2 attributes 

as ISBN and Title. ISBN is the primary key as it can be used to uniquely identify the records. The Author 

entity also has attributes as ID attribute which is the primary key as it is unique and Name attribute. 

Because an author can write many books and a book can have several authors, the relationship between 

the 2 entities is many to many.  Because the type (either chief author or a co-author) is related to both the 

entities therefore its an descriptive attribute to the relationship Writes.  

ER rEm igykg .%ka: (book)  iy l¾;D (author) f,i N+;d¾: 2 la ;sìh hq;=h'  l¾;D N+;d¾:hg 
kula (title) iy ISBN f,i Wm,laIK 2la we;=<;a we;=<;a fõ' ISBN m%d:ñl h;=r jkafka th 
jd¾;d wkkH f,i y÷kd .ekSug Ndú;d l< yels neúks' l¾;D (author) N+;d¾:hg wxlhla (ID) 
iy ku (name) f,i Wm,laIK we;" wxlhla (ID) wkkH Wm,laIKh jk neúka m%d:ñl h;=r fõ' 
l;=jrfhl=g (author) fndfyda .%ka: ,súh yels ksid;a" .%ka:hlg (book) l;=jreka (author) lsysm 
fofkl= isáh yels ksid;a" N+;d¾: 2 w;r iïnkaOh many to many fõ' m%j¾.hla (type) ^m%Odk 
l¾;D fyda iu l¾;D& N+;d¾: folgu iïnkaO neúka th ,sùfï (writes) iïnkaO;djhg úia;rd;aul 
Wm,laIKhls' 
 

 Writes 

 
Book  Author 

Type 

N 

ISBN 
Title 

Name 
ID 

M 

 Writes 

 
Book  Author 

Type 

N 

ISBN 
Title 

Name 
ID 

M 

 Writes 

 
Book  Author 

Type 

1 

ISBN 
Title 

Name 
ID 

M 

 Writes 

 

Book  Author 

Type 

N   

M 

ISBN 
Title 

Name 
ID 

M 

 Writes 

 
Book  Author 

Type 

1 

ISBN 
Title 

Name 
ID 

M 
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The ER diagram can be designed as follows.  

ER rEm igyk my; mßÈ ks¾udKh l< yel' 
 
 
 
 
 
 
 
 
Therefore, the correct answer is, 2) 

tneúka ksjerÈ ms<s;=r" 2) fõ' 
 

31. How many tables can be derived initially, when mapping the entity relationships in the above scenario to 
a relational schema? 
by; N=;d¾: iïnkaO;d (entity relationships),iïnkaO;d l%udkqrEmhlg (relational schema) wkqrEmKh 
lsÍfï, wdrïNl (initial) jYfhka j.= fldmuK ixLHdjla jHq;amkak l< yels o? 
 

 
 

Answer : 3 ) 

 

According to the above scenario, the book entity has a table to store the ISBN and the title of books. The 

author entity has a table to store the details about the Author. To resolve the many to many relationships 

of the above 2 entities, a third table should be derived that includes the ISBN, ID and the type.  

by; isÿùug wkqj" .%ka: (book) N+;d¾:hg ISBN iy fmd;aj, ku (title) .nvd lsÍug j.=jla' 
we;' l¾;D (author) N+;d¾:hg wxlhla (ID) iy ku (name) .ek úia;r .nvd lsÍug j.=jla we;' 
by; N+;d¾: 2ys many to many iïnkaO;d jh' úi£ug" ISBN, ID  iy m%j¾.h (type) we;=<;a 
;=kajk j.=jla jHq;amkak l< hq;=h' 
 
Book (ISBN, Title) 

Author (ID, Name) 

Book_Author (ISBN, ID, Type) 

 

Therefore, when mapping the entity relationships in the above scenario to a relational schema 3 tables 
are derived.  
tneúka" by; wjia:dfjys we;s N=;d¾: iïnkaO;d (entity relationships), iïnkaO;d l%udkqrEmhlg 
(relational schema) wkqrEmKh lsÍfï § (mapping), wdrïNl (initial) jYfhka j.= 3la jHq;amkak fõ' 
 
The correct answer is, 3) 
ksjerÈ ms<s;=r" 3) fõ' 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

          

1) 1 2) 2 3) 3 4) 4 5) 5  

 

Writes Book Author 

Type 

ISBN 

Title 

Name 

ID N M 
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• The questions 88 - 90 are based on the algorithm expressed by 

the flowchart below. The algorithm takes a list L of items and an 
item K as inputs and is expected to output the number of items 
in L that are equal to K. List indices start at 0. Note that two 
entries,labelled as (P) and (Q) flowchart are blank (unspecified). 
wxl 88 isg 90 f;la jk m%Yakj,g my; oelafjk .e,Sï 
igyk u.ska m%ldY flfrk we,af.dß;uh mdol fõ' 
we,af.dß;uh u.ska L kï whs;u (item) ,ehsia;=jla (list) iy 
K kï whs;uhla wdodkh f,i ,ndf.k" L ,ehsia;=fjys we;s 
K g iudk whs;u .Kk m%;sodkh lsÍu wfmalaId flf¾' 
,ehsia;=fjys iQÑh (index) 0ka wdrïN fõ' .e,Sï igyfkys iy 
f,i we;s f,an, ysiaj we;s nj tkï lsisjla ksYaÑ;j olajd 
fkdue;s nj ie,lsh hq;= h' 

 
32. For the algorithm to function correctly, what should be inserted 

at the blank (P)? 
we,af.dß;uh ksjerÈj l%shd;aul ùu i|yd  kï ysia;ekg 
l=ula we;=<;a l< hq;= o? 
 

1) n = n-1 
2) n = n+1 
3) count = count + 1 
4) count = count + i  
5) count = count + n 

 

Answer : 3 ) 

 

Explanation / meyeÈ,s lsÍu 

 

The P blank in this question represents an increment operation 

essential for counting occurrences of the target value K in the 

list L. The purpose of this increment is to ensure that each time 

an element in L matches K, the count is increased by one. 

fuu m%Yakfha we;s P ysia;ek L ,ehsia;=fõ K ys b,lal 
w.fha isÿùï .Kkh lsÍu i|yd w;HjYH j¾Ol fufyhqula ksfhdackh lrhs' fuu j¾Olfha wruqK 
jkafka L ys we;s uQ,øjHhla K .e<fmk iEu wjia:djlu" count tllska jeä jk nj iy;sl lsÍuhs' 
 

So, Option (3) count = count + 1, is correct because this line will add 1 to the count each time a match is 

found. This ensures that the algorithm accurately tracks the total number of items equal to K within the 

list L. 

tneúka, úl,amh (3) count = count + 1" ksjerÈ jkafka fuu f¾Ldj .e<mSula fidhd .kakd iEu 
wjia:djlu count yg 1 tl;= lrk neúks' fuu we,af.dß;u L ,ehsia;=fõ K g iudk uq¿ whs;ï 
.Kk ksjerÈj wOHkh lrk nj iy;sl lrhs' 
 

Therefore the correct answer is 3). 

tneúka ksjerÈ ms<s;=r 3) fõ' 
 

Code Example for Explanation / meyeÈ,s lsÍu i|yd fla;uh WodyrKh' 
 

   count = 0 
   for i in range(len(L)): 
       if L[i] == K: 
           count = count + 1 

 

 

 

 

 

Start 

input list L 

input K 

count = 0 
i=0 

n = length of list 

Is L[i] = K ? 

i = i+1 

output count 

Stop 

........................ 
P

  

................. 
Q

  

No 

Yes 

Yes 

No 
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33. For the algorithm to function correctly, what should be inserted at the blank (Q)? 

we,af.dß;uh ksjerÈj l%shd;aul ùu i|yd kï ysia;ekg l=ula we;=<;a l< hq;= o? 
 

 
 
 

Answer : 1 ) 

 

Explanation / meyeÈ,s lsÍu 

 

The Q blank in this question is used for the condition check in the loop. This condition ensures that the 

algorithm continues checking elements of L until all have been evaluated. A correct condition here is 

crucial to prevent out-of-bounds errors. 

fuu m%Yakfha we;s Q ysia;ek Æmfha ;;a;ajh mÍlaId lsÍu i|yd Ndú;d fõ' we,af.dß;u ish,a, 
we.hSug ,la lrk f;la L ys uQ,øjH mÍlaId lsÍu È.gu lrf.k hk nj fuu fldkafoaish iy;sl 
lrhs' iSudfjka msg; fodaI je<elaùu i|yd fuys ksjerÈ fldkafoaish b;d jeo.;a fõ' 
 

So, Option (1) Is i < n ? , is the correct choice because it ensures that the loop stops when i reaches n , 

which is the length of the list L. This guarantees that the loop only iterates over valid indices, thus enabling 

all elements in L to be checked against K. 

tuksid" úl,amh (1) Is i < n o ?" ksjerÈ f;aÍu jkafka th i  n fj; <Õd jk úg Æmh k;r jk 
nj iy;sl lrk ksidh" th L ,ehsia;=fõ È. fõ' fuh j,x.= o¾Yl u; muKla mqkrdj¾;kh jk 
nj iy;sl lrhs" tuÕska L ys we;s ish¨u uQ,øjH K g tfrysj mÍlaId lsÍug yels fõ' 
 

Therefore the correct answer is 1). 

tneúka ksjerÈ ms<s;=r 1) fõ' 
 

Code Example for Explanation / meyeÈ,s lsÍu i|yd fla;uh WodyrKh' 
 

   i = 0 
   while i < n: 
       if L[i] == K: 
           count = count + 1 
       i = i + 1 
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1) Is i <n?  2) Is i = n?  3) Is count < n?  4) Is count < K?  5) Is n > 0?  

 



 

 

 
34. Consider the following python programs A, B and C. 

my; A, B iy C u.ska oelafjk mhs;ka l%uf,aL i,lkak' 
 

A. L = [int(x) for x in input().split()]  
K = int(input()) 
count = 0 
for i in range(len(L)):  

if (L[i]== K): 
count = count + 1 

print (count) 
 
 

C. L = [int(x) for x in input().split()] 
K = int(input()) 
count = i = 0 
while (i < len(L)): 

if (L[i]== K): 
count = count + 1 

print(count) 
 

Which of the above python programs implement the given algorithm? 
by; l=uk l%uf,aLh$l%uf,aL u.ska § we;s we,af.dß;uh l%shd;aul jkafka o? 

 

 
 

 
Answer : 1 ) 

 

Explanation / meyeÈ,s lsÍu 

 

The programs are designed to match the given algorithm, which requires iterating over L and counting 

occurrences of K by incrementing the count for each match. Only Program I performs this correctly, 

adhering closely to the structure and logic specified in the algorithm. 

l%uf,aL ie,iqï lr we;af;a ,nd § we;s we,af.dß;uhg .e<fmk mßÈ jk w;r" tA i|yd L u; 
mqkrdj¾;kh lsÍu iy tla tla .e<mSu i|yd count jeä lsÍfuka K ys isÿùï .Kka lsÍu wjYH 
fõ' we,af.dß;ufha olajd we;s jHqyhg iy ;d¾lhg iómj fuh ksjerÈj isÿ lrkafka A l%uf,aLh 
muKS' 
 

Program I implements the algorithm correctly by iterating through L and adding 1 to count for each match 

with K. Programs B and C do not correctly implement the algorithm due to incorrect counting methods, 

such as adding `i` in Program B, which deviates from the intended result. 

I l%uf,aLh L yryd mqkrdj¾;kh lsÍfuka iy K iuÕ tla tla .e<mSu i|yd count fj; 1la 
tl;= lsÍfuka ksjerÈj l%shd;aul lrhs' B iy C l%uf,aLhka l%uf,aL B ys i tl;= lsÍu jeks jerÈ 
.Kka lsÍfï l%u fya;=fjka we,af.dß;uh ksjerÈj l%shd;aul fkdlrhs'wfmalaIs; m%;sM,fhka neyerfõ' 
 

Therefore the correct answer is 1). 

tneúka ksjerÈ ms<s;=r 1) fõ' 
 

Code Example for Explanation / meyeÈ,s lsÍu i|yd fla;uh WodyrKh' 
 
   L = [int(x) for x in input().split()] 
   K = int(input()) 
   count = 0 
   for i in range(len(L)): 
       if L[i] == K: 
           count = count + 1 
   print(count) 

 

 

 

          

1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

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

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

5) All of the above. 
by; ish,a,u. 
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B. L = input().split() 
K = input() 
count = 0 
n = len(L) 
for i in range(n): 

if (L[i]== K): 
  count = count + i 

print(count) 



 

 

 
35. What would be the output of the following Python code, if the input was 17? 

my; oelafjk mhs;ka fla;fhys wdodkh 17 jQ úg m%;sodkh l=ula o? 
 

n = float(input()) 
m = (n // (n % 5)) ** 3 
print(m) 

 

 
 

 
Answer : 3 ) 
 
Modulus Calculation / udmdxl .Kkh 
The finding the remainder when one number is divided by another number is known as modulus 
calculation. It is useful in many applications, such as checking if a number is even or odd, patterns, 
or handling periodic tasks in code. 
tla wxlhla ;j;a wxlhlska fn¥ úg b;sßh fidhd .ekSu udmdxl .Kkh f,i ye¢kafõ' wxlhla 
brÜfÜ fyda T;af;a o hkak mÍlaId lsÍu" rgd fyda fla;fha wdj¾;s;d ld¾hhka yeisrùu jeks fndfyda 
fhÿïj, th m%fhdackj;a fõ' 
 
Floor Division / ksÅ, fnosu 
Dividing two numbers and rounding down the result to the nearest whole number. In programming, 
the floor division operator is typically represented as //. 
ixLHd folla fn§u iy m%;sM,h wdikak;u mQ¾K ixLHdjg jg heúu ksÅ, fnosu f,i yeoskafú' 
l%uf,aLkfha§" ksÅ, fn§fï fufyhjkh idudkHfhka // f,i ksrEmKh flf¾' 
 
Exponentiation / n,h ,nd osu 
Raising a number to the power of another number is known as exponentiation. It is represented 
mathematically as ab, where a is the base and b is the exponent. 
wxlhla fjk;a wxlhl n,hg kexùu n,h ,nd osu f,i yeoskafõ' th ab f,i .Ks;uh jYfhka 
ksrEmKh jk w;r" a hkq mdoh jk w;r b hkq n,h ,nd osu fõ' 
 
In programming, exponentiation is typically denoted by the ** operator. 
l%uf,aLkfha§" n,h ,nd osu idudkHfhka ** fufyhjkh úiska olajkq ,efí' 
 
Let's analyze this Python code / fuu mhs;ka fla;h úYaf,aIKh lruq' 
 
• n = float(input()) 

This line takes an input, converts it to a floating-point number, and assigns it to n. If the input is 17, 
n will be 17.0. 
fuu fma<sh wdodkhla f.k th bmsf,k ,laIH ixLHdjla njg mßj¾;kh lr th n fj; 
mjrhs' wdodkh 17 kï" n, 17.0 fõ' 

 

• m = (n // (n % 5)) ** 3: 
 

a) Modulus Calculation / udmdxl .Kkh (n % 5) 
Calculates 17.0 % 5, which gives 2.0 (the remainder when 17 is divided by 5). 
17.0 % 5 .Kkh lrhs" th 2.0 ,nd fohs ^17, 5 ka fn¥ úg ,efnk b;sßh&' 
 

b) Floor Division / ksÅ, fnosu (n // (n % 5)) 
Calculates 17.0 // 2.0, resulting in 8.0 (since // performs floor division). 
17.0 // 2.0 .Kkh lrhs" tys m%;sM,hla f,i 8.0 ^$$ ìu fn§u isÿ lrk neúka&' 
 

c) Exponentiation / n,h ,nd osu (** 3) 
Raises 8.0 to the power of 3, giving 512.0. 
512.0 ,nd foñka 8.0,  3 ys n,fhka by< kxjhs' 

 
• print(m) 

The final output for m is 512.0. 
m i|yd wjidk m%;sodkh 512.0 fõ' 

 

          

1) 24.0 2) 25.5 3) 512.0 4) 614.125 5) an error message 
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36. Suppose that S is a string, L is a list and T is a tuple in a Python program. The length of each is 10. 

Consider the following Python statements: 
hï mhs;ka l%uf,aLhla hkq ;ka;=jla (string) o" L hkq ,ehsia;=jla (list) o" T hkq Wm,elshdkhla (tuple) 
o fõ' ta tl tflys È. (length) 10 ls. my; mhs;ka m%ldY i,lkak' 
 

A -  S[2] = '2' 

B -  L[2] = '2' 

C -  T[2] = '2' 
 

Which of the above three statements will generate an error? 
by; m%ldY ;=fkka ljrla fodaIhla ckkh (generate) lrkq ,nhs o? 

 

 
 
 

Answer : 4 )  

 
Let's evaluate each statement to determine if it would generate an error. 
tla tla m%ldYh fodaIhla ckkh lrhso hkak ;SrKh lsÍug we.hSug ,la lruq' 
 

Statement / m%ldYh I (S[2] = '2'): 

S is a string, and strings in Python are immutable. This means that their contents cannot be changed 
after they are created. Trying to assign a new value to an element in a string (like S[2] = '2') will 

raise a TypeError. 
S hkq string tlla jk w;r mhs;kays we;s string tl fjkia l< fkdyel' fuhska woyia lrkafka 
tAjd ks¾udKh lsÍfuka miq tAjdfha wka;¾.;h fjkia l< fkdyels njhs' string tll we;s uQ,dx.hlg 
kj w.hla mejÍug W;aidy lsÍu (S[2] = '2' jeks) TypeError tlla u;= lrhs' 
 
Result / m%;sM,h  
This statement will generate an error. 
fuu m%ldYh fodaIhla ckkh fkdlrkq we;' 
 

Statement / m%ldYh II (L[2] = '2'): 

L is a list, and lists in Python are mutable. This means their elements can be changed, and assigning 
a new value to L[2] is valid. 
L hkq ,ehsia;=jla jk w;r mhs;kays ,ehsia;= úlD;s fõ' fuhska woyia lrkafka tAjdfha uQ,dx. fjkia 
l< yels w;r" L[2] fj; kj w.hla mejÍu j,x.= fõ' 
 
Result / m%;sM,h 
This statement will not generate an error. 
fuu m%ldYh fodaIhla ckkh fkdlrkq we;' 
 

Statement / m%ldYh III (T[2] = '2'): 

T is a tuple, and tuples in Python are immutable, like strings. This means that attempting to change 

an element in a tuple (like T[2]='2') will raise a TypeError. 

T hkq tuple tlla jk w;r mhs;kays tuple tlla, strings fuka tlla fkdfjkia fõ' fuhska woyia 
lrkafka tuple tlla ^ T[2]='2'& uQ,dx.hla fjkia lsÍug W;aidy lsÍu TypeError tlla u;= lrhs' 
 
Result: This statement will generate an error. 
m%;sM,h( fuu m%ldYh fodaIhla ckkh lrhs' 
 

Statements B and C will generate errors because strings and tuples are immutable. 

A iy C m%ldYhka strings iy tuples fjkia l< fkdyels ksid fodaI we;s lrhs' 
 
 
 
 
 

          

1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

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

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

5) All of the above. 
by; ish,a,u. 
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37. What would be the output of the following Python code segment? 

my; oelafjk mhs;ka fla; LKavfhys m%;sodkh l=ula o? 
 

S = "corona virus pandemic" 
V = "aeiou" 
count = 0 
for i in range(len(S)): 
 if (S[i] in V): 
  count = count + 1 
print(count) 
 
 

 
Answer : 3) 

 

The given Python code counts the number of vowels (a, e, i, o, u) in the string S. 

,nd § we;s mhs;ka fla;fha we;s S string tflys vowels .Kk (a, e, i, o, u) .Kka lrhs' 
 
• S = "corona virus pandemic" 

This is the input string  

fuh wdodkh l< string tl fõ' 
 
• V = "aeiou" 

This is the set of vowels to check against. 

fuh mÍlaId lsÍug we;s vowels ud,dj fõ' 
 

• count = 0 

This is the counter, initially set to 0. 

fuh ljqkagrhhs" uq,ska 0 f,i ilid we;' 
 

The for loop iterates through each character in string S by its index (i ranges from 0 to len(S) - 1). 

The condition (S[i] in V) checks if the character S[i] is a vowel. If true, count is incremented. 

for ¨mh tys o¾Yl (i mrdih 0  isg len(S) - 1) S string tflys tla tla wkq,laIKh yryd 
mqkrdj¾;kh fõ' 
fldkafoaish (V ys S[i])S[i] wkq,laIKh vowel tlla oehs mÍlaId lrhs' i;H kï" count tl jeä 
lsÍula isÿ lrhs' 
 

The string S is "corona virus pandemic". It contains the following vowels. 

• o (2 occurrences / isÿùï 2ls) 

• a (2 occurrences / isÿùï 2ls) 

• i (2 occurrences / isÿùï 2ls) 

• u (1 occurrences / isÿùï 1ls) 

• e (1 occurrences / isÿùï 1ls) 

Total number of vowels / uq¿ vowels .Kk = 8 

 

Final Output / wjidk m%;sodkh: 8 
 
 
 
 
 
 
 
 
 
 
 

          

1) 0 2) 5 3) 8 4) 19 5) 21 
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38. What would be the output when the following Python code is executed? 

my; oelafjk mhs;ka fla;h l%shd;aul l< úg m%;sodkh l=ula fõ o? 
 

x = 1 
def myfunc(p, q): 
 global x 
 p, q = q, p 
 x = x + p 
myfunc(x,3) 
print(x) 

 

 

 
Answer : 4 )  

 

Let’s analyze the following python code. 
my; mhs;ka fla;h i,ld n,uq' 
 
• x = 1:  

A global variable x is initialized with the value 1. 

f.da,Sh úp,Hhla x, 1 w.h iuÕ wdrïN fõ' 
 

• Function Definition / Y%s;fha w¾: oelaúu  (myfunc): 

The function myfunc(p, q) takes two arguments p and q. 

myfunc(p, q) Y%s;h p iy q hk ;¾l folla .kS' 
 

• Inside the function / Y%s;h we;=<;( 
The global x statement allows modifying the global variable x. 

f.da,Sh x m%ldYh f.da,Sh úp,H x fjkia lsÍug bv fohs' 
 

The values of p and q are swapped (p, q = q, p). 

p iy q ys w.hka yqjudre fõ (p, q = q, p)' 
 

The global variable x is updated as x = x + p. 

f.da,Sh x úp,H x = x + p f,i hdj;ald,Sk fõ' 
 

• Function Call / Y%s;h wduka;%Kh( 
myfunc(x, 3) is called with arguments p = x (1) and q = 3. 

p = x (1)iy q = 3 hk ;¾l myfunc(x, 3)  iuÕska ye¢kafõ' 
 

• Inside the function / Y%s;h we;=<;( 
p, q = q, p swaps the values, so now p = 3 and q = 1. 

p, q = q, p w.hka udre lrhs" tneúka oeka p = 3 iy q = 1 fõ' 
 

x = x + p becomes x = 1 + 3 = 4. 

x = x + p hkq x = 1 + 3 = 4 fõ' 
 

Final Output / wjidk m%;sodkh(  

 

The print(x) statement prints the updated value of the global variable x, which is 4. 

print(x) m%ldYh f.da,Sh úp,H x ys hdj;ald,Sk w.h uqøKh lrhs" th 4 fõ' 
 

So, the correct Answer is 4).  

ksjerÈ ms<s;=r 4) fõ. 
 

 
 

          

1) 1 2) 2 3) 3 4) 4 5) an error message 
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39. What would be the output of the following Python code, if the input was 100? 

my; oelafjk mhs;ka fla;fha wdodkh 100 úg" m%;sodkh l=ula o? 
 

n = int(input()) 
if (n > O): 
 m = "Z" 
 if (n > 10): 
  if (n > 100): 
   m = "A" 
  elif (n < 50): 
   m = "B" 
  else: 
   m = "C" 
 else: 
  m = "D" 
print(m) 
 
 
 
Answer : 3 )  

 

Let’s analyze the following python code. 
my; mhs;ka fla;h i,ld n,uq' 
 

Input and First Condition / wdodkh iy m<uq fldkafoaish  

The input is 100, which is converted to an integer using int(input()). 

wdodkh 100 jk w;r th int(input()) Ndú;fhka mQ¾K ixLHdjla njg mßj¾;kh fõ' 
 

• The first condition is if (n > 0) / m<uq fldkafoaish if (n > 0) fõ' 
Since 100 > 0, this condition is true, and the code inside this block is executed. 

100>0 jk ksid" fuu fldkafoaish i;H jk w;r" fuu íf,dla tl ;=< we;s fla;h l%shd;aul fõ' 
 

• The Second Condition is if (n > 10) / fojk fldkafoaish if (n > 10) fõ' 
Since 100>10, the second condition is also true. The code inside this block is executed. 

100>10 jk ksid" fojk fldkafoaish o i;H fõ' fuu íf,dla tl ;=< we;s fla;h l%shd;aul fõ' 
 

• Third Condition (if n > 100) / ;=kajk fldkafoaish (if n > 100)( 
The code checks if n > 100. Since 100 is not greater than 100, this condition is false. 

fla;h if n > 100 hkak mÍlaId lrhs' 100, 100 g jvd jeä fkdjk neúka" fuu fldkafoaish 
wi;H fõ' 
 

The program then moves to the elif (n < 50) condition. Since 100 is not less than 50, this 

condition is also false. 
jevigyk miqj elif (n < 50) fldkafoaishg .uka lrhs' 100 hkq 50g fkdwvq neúka" fuu 
fldkafoaish o wi;Hhls' 

 

Finally, the else block is executed, setting m = "C". 

wjidk jYfhka" m = "C" íf,dla tl l%shd;aul fõ" 
 

So, the correct Answer is 3).  

ksjerÈ ms<s;=r 3) fõ. 
 
 
 
 
 
 
 
 

          

1) A 2) B 3) C 4) D 5) Z 
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40. What would be the output of the following Python code? 

my; oelafjk mhs;ka fla;fha m%;sodkh l=ula o? 
 

x = 1 
y = 100 
while (x < 100): 
 y = y - x 
 x = x + 1 
 if (x + y) < 90: 
  break 
print(y) 
 
 

 
Answer : 3 )  

 

The program starts with x = 1 and y = 100. In each iteration of the loop, y is updated as y = y - x, 

and x is incremented by 1 (x = x + 1). The condition (x + y) < 90 is checked, and if true, the 

loop exits using the break statement.  

jevigyk wdrïN jkafka x = 1 iy y = 100' Æmfha iEu mqkrdj¾;khl§u" y = y – x, x f,i 
hdj;ald,Sk jk w;r (x = x + 1) 1lska jeä fõ' fldkafoaish (x + y) < 90 mÍlaId lr we;s 
w;r" i;H kï" break m%ldYh Ndú;fhka Æmh msgfjhs' 
 

Iteration 
mqkrdj¾;kh 

Value of x 

x ys w.h 

Value of y 

y ys w.h 
(y = y - x) 

Value of x + y 

x + y ys w.h 

Condition  
fldkafoaish 
(x + y) < 90 

Action 
l%shdj 

1 1 100 - 1 = 99 1 + 99 = 100 False Continue loop 

2 2 99 - 2 = 97 2 + 97 = 99 False Continue loop 

3 3 97 - 3 = 94 3 + 94 = 97 False Continue loop 

4 4 94 - 4 = 90 4 + 90 = 94 False Continue loop 

5 5 90 - 5 = 85 5 + 85 = 90 False Continue loop 

6 6 85 - 6 = 79 6 + 79 = 85 True Break the loop 

 

At the 6th iteration, y becomes 79 and x becomes 6, resulting in x + y = 85, which satisfies the 

condition. Thus, the loop terminates, and the final value of y is 79. 

6 jk mqkrdj¾;kfha §" y, 79njg m;a jk w;r x, 6 njg m;a fõ" tys m%;sM,hla f,i x + y 
= 85 fldkafoaish ;Dma;su;a fõ' fï wkqj" Æmh wjika jk w;r" y ys wjidk w.h 79 fõ' 
 

So, the correct Answer is 3).  

ksjerÈ ms<s;=r 3) fõ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

          

1) 100 2) 85 3) 79 4) 72 5) 7 
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41. Consider the following Python program: 

my; oelafjk mhs;ka l%uf,aLh i,lkak' 
 

f1 = open("inFile.txt", "r") 
f2 = open("outFile.txt", "w") 
checkString = "No" 
for line in f1: 
 if (checkString not in line): 
  f2.write(line) 
f1.close() 
f2.close() 
 

Which of the following statements are correct about the above program? 
by; l%uf,aLh iïnkaOfhka my; ljr m%ldY i;H fõ o? 
 

A -  The content of the input file (inFile.txt) is checked in a loop, one line at a time. 
wdodk f.dkqfõ (inFile.txt) wka;¾.;h" jrlg tl fma<sh ne.ska"Æmhla ;=< mÍlaIdjlg n÷ka fõ  

 

B -  The total content of one file is written onto another file. 
tl f.dkqjl uq¿ wka;¾.;h" ;j;a f.dkqjl ,shefõ' 

 

C -  If either of the two files does not exist, the program will stop and exit while executing the first two 
lines of the code. 
f.dkq foflka tl f.dkqjla fyda fkdue;s úg" l%uf,aLh tys uq,a fma<s fol l%shd;aul lsÍfï§ 
k;r ù bj;aùu (stop and exit) isÿ fõ' 

 

 
 

 

 

Answer : 1 ) 
 
The given Python program processes the content of an input file (inFile.txt) and writes specific lines to an 
output file (outFile.txt). 
,nd § we;s mhs;ka jevigyk wdodk f.dkqjl (inFile.txt) wka;¾.;h ilik w;r m%;sodk f.dkqjlg 
(outFile.txt) ksYaÑ; f¾Ldfjys ,shhs' 
 

• f1 = open("inFile.txt", "r")   
Opens the input file 'inFile.txt' in read mode. 
'inFile.txt' wdodk f.dkqj lshùfï wdldrfhka újD; lrhs' 

 

• f2 = open("outFile.txt", "w")   
Opens the output file 'outFile.txt' in write mode. Creates the file if it doesn't exist. 
'outFile.txt' m%;sodk f.dkqj ,sùfï wdldrfhka újD; lrhs' th fkdue;s kï f.dkqjla ks¾udKh 
lrhs' 

 

• checkString = "No"   
The string to be checked in each line of 'inFile.txt'. 
'inFile.txt' ys tla tla fma<sh ;=< mÍlaId l< hq;= string tlla mj;s' 

 

• for line in f1:  
Loop iterates through each line in the input file 'inFile.txt'. 
'inFile.txt' wdodk f.dkqfõ tla tla fma<sh yryd Æmh mqk¾lrKh fõ' 

  

• if (checkString not in line):  
Checks if the string 'No' is NOT in the current line. 
j;auka f¾Ldfõ 'No' string tlla fkdue;soehs mÍlaId lrhs' 

    

• f2.write(line) 
If 'No' is not in the line, writes the line to 'outFile.txt'. 
'No' fma<sfha fkdue;s kï" f¾Ldj 'outFile.txt' fj; ,shhs' 

 

 

          

1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

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

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

5) All of the above. 
by; ish,a,u. 
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• f1.close()   

Closes the input file. 
wdodk f.dkqj jid ouhs' 

 

• f2.close()  
Closes the output file. 
wdodk f.dkqj jid ouhs' 

 

Let us review the statements. 
m%ldYhka iudf,dapkh lruq( 
 

Statement / m%ldYh A:  

This is correct. The program uses for line in f1 to iterate through each line of inFile.txt. 

fuh ksjerÈhs' inFile.txt ys tla tla fma<sh yryd mqkrdj¾;kh lsÍug jevigyk for line in 
f1  f¾Ldj Ndú;d lrhs' 
 

Statement / m%ldYh B: 

This is incorrect. Only the lines that do not contain the string "No" are written to outFile.txt, not the entire 

file content. 

fuh jerÈhs' iïmQ¾K f.dkq wka;¾.;h fkdj outFile.txt fj; ,shd we;af;a "No" string tlla wvx.= 
fkdjk f¾Ld muKs' 
 

Statement / m%ldYh C: 

This is incorrect. If inFile.txt file does not exist, the program raises a FileNotFoundError because it is 

opened in "r" mode.  

fuh jerÈhs' inFile.txt f.dkqj fkdmj;shs kï" jevigyk th "r" wdldrfhka újD; lr we;s ksid 
FileNotFoundError u;= lrhs'  
 
However, outFile.txt will be created automatically if it does not exist, as it is opened in "w" mode. 

flfia fj;;a" outFile.txt th "w" wdldrfhka újD; lr we;s neúka th fkdmj;shs kï th iajhxl%Shj 
ks¾udKh fõ' 
 

Only Statement A is correct. 

A m%ldYh muKla ksjerÈhs' 
 

So, the correct Answer is 1).  

ksjerÈ ms<s;=r 1) fõ. 

 
42. Which of the following HTML tags are used to define a definition list? 

my; ljr HTML Wiq,k" ks¾jpk ,ehsia;=jla (definition list) w¾: oelaùug Ndú; fõ o? 

 
1) <dl>, <dd>, <li>       2) <dl>, <dt>, <dd>       3) <dl>, <td>, <dd> 
4) <dl>, <th>, <dd>       5) <dl>, <th>, <td> 

 
Answer : 2 ) 
 
Option / úl,am 1 : <dl>, <dd>, <li> 
 
<dl> 
This is correct, as it defines a definition list. 
,ehsia;=jla ks¾jpkh lrk neúka fuh ksjerÈ h' 
 
<dd> 
This is also correct, as it defines a description for a term in the list. 
,ehsia;=fõ we;s mohla i|yd úia;rhla w¾: olajk neúka fuh o ksjerÈ h' 
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<li> 
This is incorrect in the context of a definition list. The <li> tag is used for list items within an ordered 
(<ol>) or unordered list (<ul>), not for definition lists. 
ks¾jpk ,ehsia;=jl ikao¾Nh ;=< fuh jerÈh' <li> Wiq,kh Ndú;d lrkq ,nkafka ordered (<ol>) fyda 
unordered ,ehsia;=jla (<ul>) ;=< we;s ,ehsia;= whs;u i|yd" ks¾jpk ,ehsia;= i|yd fkdfõ' 
 
Conclusion / ks.ukh 
This option is incorrect because <li> is not used in a definition list. 
ks¾jpk ,ehsia;=jl <li> Ndú;d fkdlrk ksid fuu úl,amh jerÈhs' 

 
Option / úl,am 2: <dl>, <dt>, <dd> 
 
<dl> 
Correct, as it defines the definition list. 
th ks¾jpk ,ehsia;=j ks¾jpkh lrk mßÈ ksjerÈhs' 
 
<dt> 
Correct, as it defines a term within the definition list. 
th ks¾jpk ,ehsia;=j ;=< mohla ks¾jpkh lrk neúka ksjerÈhs' 
 
<dd> 
Correct, as it defines the description or explanation of the term. 
th mofha úia;rh fyda meyeÈ,s lsÍu ks¾jpkh lrk neúka ksjerÈhs' 
 
Conclusion / ks.ukh 
This option is correct because it includes all the proper tags for creating a definition list in HTML. 
fuu úl,amh ksjerÈ jkafka HTML ys ks¾jpk ,ehsia;=jla ks¾udKh lsÍu i|yd ksis Wiq,kh we;=<;a 
jk neúks' 
 
Option / úl,am 3: <dl>,<td>,<dd> 
<dl> 
Correct, as it defines the definition list. 
th ks¾jpk ,ehsia;=j ks¾jpkh lrk mßÈ ksjerÈhs' 
 
<td> 
Incorrect, as <td> is used for defining table data cells within a table (<table>), not in definition lists. 
jerÈhs" <td> j.= o;a; fldaI ks¾jpkh lsÍu i|yd Ndú;d lrkafka j.=jla ;=< (<table>),  w¾: 
oelaùï ,ehsia;= j, fkdfõ' 
 
<dd> 
Correct, as it defines the description for a term. 
th mohla i|yd úia;rh ks¾jpkh lrk neúka ksjerÈhs' 
 
Conclusion / ks.ukh( 
This option is incorrect because <td> is not related to definition lists. 
<td> ks¾jpk ,ehsia;= j,g iïnkaO ke;s ksid fuu úl,amh jerÈhs' 
 
Option 4 / úl,am: <dl>,<th>, <dd> 
<dl> 
Correct, as it defines the definition list. 
th ks¾jpk ,ehsia;=j ks¾jpkh lrk mßÈ ksjerÈhs' 
 
<th> 
Incorrect, as <th> is used for defining header cells in table, not for terms or descriptions in definition lists. 
jerÈhs" <th> Ndú;d lrkafka j.=jl YS¾I fldaIh ks¾jpkh lsÍu i|yd ñi ks¾jpk ,ehsia;= j, 
kshuhka fyda úia;r i|yd fkdfõ' 
 
<dd> 
Correct, as it defines the description for a term. 
th mohla i|yd úia;rh ks¾jpkh lrk neúka ksjerÈhs' 
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Conclusion / ks.ukh( 
This option is incorrect because <th> is related to tables, not definition lists. 
<th> j.= j,g iïnkaO ksid fuu úl,amh jerÈhs" ks¾jpk ,ehsia;= j,g fkdfõ' 
 
Option / úl,am  5: <dl>,<th>,<td> 
 
<dl> 
Correct, as it defines the definition list. 
th ks¾jpk ,ehsia;=j ks¾jpkh lrk mßÈ ksjerÈhs' 
 
<th> 
Incorrect, as it defines table headers, not terms in a definition list. 
jerÈhs" th j.= YS¾Ihka ks¾jpkh lrhs" ks¾jpk ,ehsia;=fõ kshuhka fkdfõ' 
 
<td> 
Incorrect, as it defines table data, not descriptions in a definition list. 
jerÈhs" th j.= o;a; ks¾jpkh lrhs" ks¾jpk ,ehsia;=fõ úia;r fkdfõ' 
 
Conclusion / ks.ukh 
This option is incorrect because both <th> and <td> are used in the context of tables, not definition lists. 
<th> iy <td> hk folu Ndú;d jkafka j.= j, ikao¾Nh ;=< ñi ks¾jpk ,ehsia;= fkdjk neúka 
fuu úl,amh jerÈh'  
 
Correct Option / ksjerÈ úl,amh: (2) <dl>, <dt>, <dd> 
 
This is the proper set of tags for creating a definition list in HTML, where: 
HTML ys ks¾jpk ,ehsia;=jla ks¾udKh lsÍu i|yd iqÿiq Wiq,k lÜg,h fuhhs" tys§( 
 
<dl> 
Wraps the entire list. 
 iïmQ¾K ,ehsia;=ju wdjrKh lrhs' 
 
<dt> 
Defines each term. 
tla tla moh ks¾jpkh lrhs' 
 
<dd> 
Provides a description for the term. 
moh i|yd úia;rhla imhhs' 
 
 
Other Options / fjk;a úl,am(  
Incorrect because they include tags like <li>, <td>, and <th>, which are used for other purposes (lists and 
tables) rather than definition lists. 
ks¾jpk ,ehsia;= j,g jvd fjk;a wruqKq i|yd ^,ehsia;= iy j.=& Ndú;d lrk <li>, <td>, iy <th>,  
jeks Wiq,k we;=<;a jk ksid jerÈhs' 
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43. Which HTML tag is used to include a caption for a fieldset grouping in a form? 

fmdaruhl fieldset ldKavhl ud;Dldj oelaùu i|yd my; ljr HTML Wiq,kh Ndú; fõo? 
 
 
 

Answer : 4 ) 
 
<caption> 
Purpose / wruqK: The <caption> element is used in HTML to provide a caption or title for a table. It is 
placed directly after the <table> tag and is specific to tables only. 
j.=jla i|yd isria;,hla fyda ud;Dldjla iemhSug <caption> uQ,dx.h HTML ys Ndú;d fõ' th iDcqju 
<table> Wiq,khg miqj ;nd we;s w;r j.= i|yd muKla úfYaIs; fõ' 
 
Example / WodyrKh: 
<table> 
  <caption>Monthly Sales Report</caption> 
  <tr> 
    <th>Month</th> 
    <th>Sales</th> 
  </tr> 
</table> 
 
The <caption> tag is for tables and not applicable to form-related groupings like <fieldset>. A 
<fieldset> needs a different caption element (<legend>). 
<caption> Wiq,kh j.= i|yd jk w;r <fieldset> jeks fmdaruh wdY%s; lKavdhï i|yd wod< 
fkdfõ' <fieldset> tllg fjkia isria;, uQ,dx.hla wjYHhs (<legend>). 
 
<head> 
Purpose / wruqK: The <head> element is used to contain metadata about an HTML document, including 
the document title (<title>), links to stylesheets, meta descriptions, and scripts. It appears at the beginning 
of an HTML document, but it does not render visible content within the page. 
f,aLk ud;Dldj (<title>), ú,dis;d m;% fj; ine¢" fugd úia;r iy ial%smaÜ we;=¿j HTML f,aLkhla 
ms<sn| mdr-o;a; wvx.= lsÍug <head> uQ,dx.hla Ndú;d lrhs' th HTML f,aLkhl wdrïNfha Èia 
fõ" kuq;a th msgqj ;=< oDYH wka;¾.;hla ,nd fkdfoa' 
 
Example / WodyrKh: 
<head> 
  <title>My Web Page</title> 
  <meta charset="UTF-8"> 
</head> 
 
The <head> tag deals with metadata and not with the layout or structure of forms, so it cannot provide a 
caption for a <fieldset>. 
<head> ge.h .kqfokq lrkafka mdr-o;a; iuÕ ñi wdlD;sj, msßie,iqu fyda jHqyh iuÕ fkdfõ" 
tneúka thg <fieldset> i|yd isria;,hla iemhsh fkdyel' 

 
<label>: 
Purpose/wruqK: The <label> element is used in forms to label individual form controls like <input>, 
<textarea>, or <select>. It helps improve accessibility by associating form fields with textual 
descriptions. 
<input>, <textarea>, fyda <select> jeks ;ks fmdaru md,k f,an,a lsÍug <label> uQ,dx.h 
fmdaruj, Ndú;d fõ' th fmdaru lafIa;% fm< úia;r iuÕ iïnkaO lsÍfuka m%fõYH;dj jeä ÈhqKq 
lsÍug WmldÍ fõ' 
 
Example / WodyrKh: 
<label for="username">Username:</label> 
<input type="text" id="username" name="username"> 
 
 

          

1) <caption> 2) <head> 3) <label> 4) <legend> 5) <title> 
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While <label> is used within forms, it is specifically for labeling form controls (e.g., input fields) and 
not for providing a caption to a group of fields, which is the purpose of the <fieldset> element. 
fmdaru ;=< <label> Ndú;d lrk w;r" th úfYaIfhka fmdaru md,k f,an,a lsÍu i|yd ^Wod( wdodk 
lafIa;%& ñi <fieldset> uQ,dx.fha wruqK jk lafIa;% iuQyhlg isria;,hla iemhSu i|yd fkdfõ' 

 
<legend> 
Purpose / wruqK( The <legend> element is used to define a caption or title for a <fieldset> grouping. It 
makes forms more readable and accessible by providing a description or label for a set of form elements 
grouped within a <fieldset>. 
<fieldset> iuQy.; lsÍu i|yd isria;,hla fyda ud;Dldjla w¾: oelaùug <legend> uQ,dx.h Ndú;d 
fõ' th <fieldset> ;=< ldKav.; lrk ,o wdlD;s uQ,dx.h iuQyhla i|yd úia;rhla fyda f,an,hla 
,nd §fuka fmdaru jvd;a lshúh yels iy m%fõY úh yels lrhs' 
 
Example / WodyrKh: 
<fieldset> 
  <legend>Personal Information</legend> 
  <label for="name">Name:</label> 
  <input type="text" id="name" name="name"> 
  <label for="email">Email:</label> 
  <input type="email" id="email" name="email"> 
</fieldset> 
 
The <legend> element is the proper tag to use when you want to provide a caption for a <fieldset>. 
It is specifically designed to work with <fieldset>, which groups related elements in a form. 
Tng <fieldset> i|yd isria;,hla iemhSug wjYH jQ úg <legend> uQ,dx.h Ndú;d lsÍug iqÿiq 
uQ,dx.h fõ' th úfYaIs;j ks¾udKh lr we;af;a <legend> iuÕ jev lsÍughs" th fmdaruhlg 
wod< uQ,dx.h ldKav lrhs' 
 
<title>: 
Purpose: The <title> element is used to set the title of the HTML document, which typically appears 
in the browser's title bar or tab. It is part of the <head> section and is not visible within the main content 
of the web page. 
wruqK( n%jqirfha ud;Dld ;Srefõ fyda genfha idudkHfhka Èiajk HTML f,aLkfha ud;Dldj ieliSug 
<title> uQ,dx.h Ndú;d lrhs' th <head> fldgfia fldgila jk w;r fjí msgqfõ m%Odk wka;¾.;h 
;=< oDYHudk fkdfõ' 
 
Example / WodyrKh: 
<head> 
  <title>Form Example</title> 
</head> 
 
The <title> tag is unrelated to form fields or groupings. It is used for defining the webpage’s title in the 
browser, not for captions in forms or fieldsets. 
<title> Wiq,kh fmdaru lafIa;% fyda lKavdhï j,g iïnkaO ke;' th n%jqirfha fjí msgqfõ ud;Dldj 
ks¾jpkh lsÍug Ndú;d lrhs" fmdaru fyda lafIa;% lÜg,j, isria;, i|yd fkdfõ' 
 
The only HTML tag that provides a caption for a <fieldset> grouping is <legend>, making option (4) 

<legend> the correct answer. 
<fieldset> iuQylrKh i|yd isria;,hla imhk tlu HTML Wiq,kh <legend> fõ" úl,amh (4) 

<legend> ksjerÈ ms<s;=r njg m;a lrhs' 
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44. What is the expected output of the following PHP code block? 

my; PHP fla; fldgfika n,dfmdfrd;a;= jk m%;sodkh l=ula o? 
 

<?php 
 $one = "Welcome"; 
 $two = "2020"; 
echo $one.$two ; 
?> 

 

1)  Welcome.2020   2)  Welcome2020   3)  Welcome 2020 

4)  Welcome;2020;   5)  Welcome.2020; 
 

Answer : 2 ) 
 
• $one = "Welcome"; 

This line assigns the string "Welcome" to the variable $one. 
fuu f¾Ldj $one úp,Hhg "Welcome" string tlla mjrhs' 
 

• $two = "2020"; 
This line assigns the string "2020" to the variable $two. 
fuu f¾Ldj $two úp,Hhg "2020" string tlla mjrhs' 
 

• echo $one . $two; 
The dot operator (.) in PHP is used for string concatenation. This will concatenate the values of $one 

and $two, resulting in the string "Welcome2020". 
PHP ys ;s;a fufyhjkh (.) string iïnkaO lsÍu i|yd Ndú;d fõ' fuh "Welcome2020". string 

tlg m%;sM,hla f,i $one iy $two w.hka ixl,kh lrkq we;' 
 
There is no space, punctuation, or special characters between the two variables when concatenated. 
ixl,kh jQ úg úp,H fol w;r wjldYhla" úrdu ,l=Kq fyda úfYaI wlaIr fkdue;' 
 
Expected Output / wfmalaIs; m%;sodkh( 
 
• The output will be Welcome2020. 

m%;sodkh Welcome2020 jkq we;' 
 

Answer / ms<s;=r( 
 
The correct choice is 2) Welcome2020. 
ksjerÈ f;aÍu 2) Welcome2020 fõ' 

 
45. Which of the following affects least to the downloading speed of a web page? 

fjí msgqjl nd.; lsÍfï fõ.hg (downloading speed) my; ljrla wju f,i n,mdhs o? 
 

1) capability of the web browser 
fjí w;ßlaiqfõ (browser) yelshdj (capability) 

 

2) number of hyperlinks in the web page 
fjí msgqfõ weks wêiïnkaOl (hyperlinks) .Kk  

 

3) number and size of images in the web page 
fjí msgqfõ we;s wkqrEm (images) .Kk iy tajdfha úYd,;aj  

 

4) processing power of the server computer that stores the web page 
fjí msgqj .nvd lr we;s fiajdodhl mß.Klfha ieliSï n,h   

 

5) the bandwidth of the internet connection which is used to access the web page 
fjí msgqj fj; msúiSug Ndú; lrk wka;¾cd, iïnkaO;djfha l,dm m<, 
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Answer : 2 ) 

 

1) Capability of the web browser / fjí n%jqirfha yelshdj 

Modern web browsers are optimized to handle complex websites efficiently, but older or poorly 

designed browsers may take longer to process or render content. However, this factor does not usually 

have a significant impact on download speed itself, as it primarily affects rendering speed after the 

page is downloaded. 
kùk fjí n%õi¾ ixlS¾K fjí wvú ld¾hlaIuj yeisrùug m%Yia; lr we;" kuq;a merKs fyda 
ÿ¾j, f,i ks¾udKh lr we;s n%õi¾j,g wka;¾.;h ieliSug fyda ,nd §ug jeä ld,hla 
.;jkq we;' flfia fj;;a" fuu idOlh idudkHfhka nd.; lsÍfï fõ.h flfrys ie,lsh hq;= 
n,mEula we;s fkdlrhs" ukao th uQ,sl jYfhka msgqj nd.; lsÍfuka miq úoeyqïlrK fõ.hg 
n,mdhs' 

 
2) Number of hyperlinks in the web page / fjí msgqfõ we;s wê ine¢ .Kk 

Hyperlinks are just text links and do not directly consume significant bandwidth or resources when 

downloading a page. Having many hyperlinks doesn't increase the download size or time noticeably, 

unless they are linked to scripts or resources being fetched when the page loads. Thus, this option has 

the least effect. 
yhsm¾,skala hkq fm< ine¢ muKla jk w;r msgqjla nd.; lsÍfï§ ie,lsh hq;= l,dm m<,la 
fyda iïm;a iDcqju mßfNdackh fkdlrhs' msgqj mQrKh jk úg ,nd .kakd ial%smaÜ fyda iïm;a 
fj; iïnkaO lr we;akï ñi" fndfyda wêine¢ ;sîu nd.ekSï m%udKh fyda ld,h ie,lsh hq;= 
f,i jeä fkdlrhs' fï wkqj" fuu úl,amh wju n,mEula we;' 

 

3) Number and size of images in the web page / fjí msgqfõ we;s mska;+r .Kk iy m%udKh 
Larger images or a large number of images significantly affect download speed because they increase 

the overall size of the web page, requiring more data to be transferred. 
úYd, mska;+r fyda úYd, mska;+r ixLHdjla nd.; lsÍfï fõ.hg ie,lsh hq;= f,i n,mdkafka tAjd 
fjí msgqfõ iuia; m%udKh jeä lrk ksid jeä o;a; udre lsÍug wjYH jk neúks' 

 
4) Processing power of the server computer that stores the web page  

fjí msgqj .nvd lrk fiajdodhl mß.Klfha ieliqï n,h 

If the server hosting the website has insufficient processing power, it might take longer to respond to 

requests, which can delay the start of the download. Server-side processing power is crucial in 

ensuring quick response times for sending content to the user. 
fjí wvúh i;aldrl fiajdodhlhg m%udKj;a ieliqï n,hla fkdue;s kï" b,a,Sïj,g m%;spdr 
oelaùug jeä ld,hla .;jkq we;" th nd.ekSfï wdrïNh m%udo l< yel' mßYS,lhd fj; 
wka;¾.;h heùu i|yd blauka m%;spdr oelaùfï fõ,djka iy;sl lsÍu i|yd fiajdodhl me;af;a 
ieliqï n,h b;d jeo.;a fõ' 

 
5) The bandwidth of the internet connection used to access the web page  

fjí msgqjg m%fõY ùug Ndú;d lrk wka;¾cd, iïnkaO;dfõ l,dm m<, 
Bandwidth directly influences how much data can be transferred at a time. A low-bandwidth 

connection will slow down the overall speed of downloading a web page, particularly for data-heavy 

sites like those with large images or videos. 
jrlg fldmuK o;a; m%udKhla udre l< yelso hkak l,dm m<, iDcqju n,mdhs' wvq l,dm 
m<, iïnkaO;djhla fjí msgqjla nd.; lsÍfï iuia; fõ.h ukao.dó lrhs" úfYaIfhka úYd, 
mska;+r fyda ùäfhda jeks o;a; nr wvú i|yd fõ' 

 
Conclusion / ks.ukh 
 

The number of hyperlinks in the web page (Option 2) affects the downloading speed the least, as they 

are simple text and don't significantly contribute to the size of web page or the time required to load it. 

fjí msgqfõ we;s wê ine¢ ixLHdj (úl,am 2) nd.; lsÍfï fõ.hg wju jYfhka n,mdhs" ukao tAjd 
ir, mdG jk w;r fjí msgqfõ úYd,;ajhg fyda th mQrKh lsÍug .;jk ld,hg ie,lsh hq;= 
odhl;ajhla fkdolajhs' 
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46. Which of the following statements is true about the code given below?  

my; fla;h iïnkaOfhka" § we;s ljr j.ka;shla i;H fõ o? 
 

<style> 
 .title { 
 text-align: center; 
 color: blue; 
 } 
</style> 

 
1) This defines internal styles and uses the CSS ‘class’ concept. 

bka wNHka;r ú,dihla w¾: oelafjk w;r th CSS ‘class’ ixl,amh Ndú; lrhs' 
 

2) This defines internal styles and uses the CSS ‘group’ concept. 
bka wNHka;r ú,dihla w¾: oelafjk w;r th CSS ‘group’ ixl,amh Ndú; lrhs' 

 

3) This defines inline styles and uses the CSS ‘group’ concept. 
bka fma<s.; ú,dihla w¾: oelafjk w;r th CSS ‘group’ ixl,amh Ndú; lrhs' 

 

4) The styles defined inside the code can be used only for one type of element. 
fla;h ;=< oelafjk ú,di" tla wjhj m%j¾.hlg muKla Ndú; l< yelsh'  

 

5) This is an example of the CSS ‘Id’ concept and the name of the Id is ‘title’. 
th CSS ‘Id’ ixl,amhg WodyrKhla jk w;r Id kduh ‘title’ fõ' 

 
Answer : 1 ) 

 
The CSS code defines a style for elements that have the class title. Now, let's review each option to 

determine which one is correct: 
CSS fla;h title kï class j, we;s uQ,dx. i|yd ú,dis;djla ks¾jpkh lrhs' oeka" ksjerÈ l=ulao 
hkak ;SrKh lsÍu i|yd tla tla úl,amh iudf,dapkh lruq( 
 
1) This defines internal styles and uses the CSS ‘class’ concept. 

bka wNHka;r ú,dihla w¾: oelafjk w;r th CSS ‘class’ ixl,amh Ndú; lrhs 
 

This is correct. The code defines an internal style because the <style> tag is within the HTML 

document. The selector .title (with a dot . prefix) represents a CSS class, which can be applied to 

multiple HTML elements. 
fuh ksjerÈhs' <style> Wiq,kh HTML f,aLkh ;=< we;s neúka fla;h wNHka;r ú,dis;djla 
ks¾jpkh lrhs' selector .title ^;s;a ' Wmi¾.h iys;& nyq HTML uQ,dx. i|yd fhÈh yels 
CSS mka;shla ksfhdackh lrhs' 

 
2) This defines internal styles and uses the CSS ‘group’ concept. 

bka wNHka;r ú,dihla w¾: oelafjk w;r th CSS ‘group’ ixl,amh Ndú; lrhs' 
 

This is incorrect. There is no concept of a "group" in CSS, though classes can be applied to multiple 
elements. But the term "group" is not accurate in this context. 
fuh jerÈhs' nyq uQ,dx. i|yd mka;s fhÈh yels jqjo CSS ys "group" ms<sn| ixl,amhla fkdue;' 
kuq;a fuu ikao¾Nh ;=< "group" hk fhÿu ksjerÈ fkdfõ' 

 
3) This defines inline styles and uses the CSS ‘group’ concept. 

bka fma<s.; ú,dihla w¾: oelafjk w;r th CSS ‘group’ ixl,amh Ndú; lrhs' 
 

This is incorrect. The code does not define inline styles; inline styles are written directly in the HTML 
elements using the style attribute. Here, the styles are defined in a <style> block, so it's internal 

styling, not inline. 
fuh jerÈhs' fla;h fma<s.; fudaia;r ks¾jpkh fkdlrhs' fma<s.; ú,dis;djka fl,skau HTML 
uQ,dx.j, ,shd we;af;a style Wm,laIKh Ndú;d lrñks' fuys§" ú,dis;d <style> íf,dla tllska 
w¾: olajd we;" tneúka th wNHka;r ú,dis;d ñi fma<s.; fkdfõ' 
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4) The styles defined inside the code can be used only for one type of element. 

fla;h ;=< oelafjk ú,di" tla wjhj m%j¾.hlg muKla Ndú; l< yelsh'  
 

This is incorrect. Since .title is a class selector, it can be applied to any number of HTML elements, 

not restricted to a specific type of element. 

fuh jerÈhs' title hkq class selector tlla jk neúka" th úfYaIs; uQ,dx. j¾.hlg iSud fkdù" 
´kEu HTML uQ,dx. .Kklg fhÈh yel' 

 
5) This is an example of the CSS ‘Id’ concept and the name of the Id is ‘title’. 

th CSS ‘Id’ ixl,amhg WodyrKhla jk w;r Id kduh ‘title’ fõ' 
 

This is incorrect. An ID selector in CSS is defined using a # symbol, but here .title represents a 

class selector, not an ID. 

fuh jerÈhs' CSS ys ID f;aÍïldrlhla  # ixfla;hla Ndú;fhka w¾: olajd we;" kuq;a fuys 
title ksfhdackh lrkafka ID tlla fkdj class f;aÍïldrlhla fõ 

 
Conclusion / ks.ukh 
 

The correct answer is (1) This defines internal styles and uses the CSS ‘class’ concept. 

ksjerÈ ms<s;=r kï (1) fuh wNHka;r ú,dis;d ks¾jpkh lrk w;r CSS ‘class’ ixl,amh Ndú;d lrhs' 
 

47. Consider the following HTML code line: 
my; HTML fla; fma<sh i,lkak: 
 

<a href="#PartA"> Go to Part A </a> 
 

Which of the rows in the following table describes the outcome of the above code line? 
by; fla; fma<sfha m%;sM,h my; j.=fõ l=uk fma<sfhka úia;r flf¾ o? 
 

 
 
 
 

 

 

 

 

 

 

 

 

 
 

Answer : all ) 
 
• href="#PartA": This means the link will navigate to a section within the same web page that has 

the ID PartA. 
fuhska woyia lrkafka ine¢h ID PartA we;s tu fjí msgqj ;=<u fldgilg ixpd,kh lrk njhs' 
 

• The text Go to Part A is what will be displayed as the clickable hyperlink. 
Part A fldgi fj; hkak hk mdGh la,sla l< yels wê ine¢h f,i fmkajkq we;' 
 

Reviewing Each Option / tla tla úl,amh iudf,dapkh lsÍu 
 
1 Displayed as / m%o¾Ykh lrkafka : #PartA 

 

Incorrect. The actual displayed text is Go to Part A, not #PartA. 
jerÈhs' i;H f,i m%o¾Ykh jk mdGh jkafka #PartA fkdj Go to Part A hkakhs' 

 

 
Displayed as a hyperlink 

wêikaOdkhla f,i 
oelafjkafka 

To which the hyperlink connects to 
tu wêikaOdkfhka iïnkaO úh yels foh 

1) #PartA 
new web page named “Go to Part A” 
“Go to Part A” f,i kï l< kj fjí msgqjlg 

2) #PartA 
part of the same page named with Id “Go to Part A” 
“Go to Part A” Id f,i kï l< tu fjí msgqfõu fjk;a fldgilg 

3) Go to Part A 
new web page named “#PartA” 
“#PartA” f,i kï l< kj fjí msgqjlg 

4) Go to Part A 
part of the same web page named with Id “#PartA” 
“#PartA” Id f,i kï l< tu fjí msgqfõu ;j;a fldgilg 

5) Go to Part A 
part of the same web page named with Id “PartA” 
“PartA” Id f,i kï l< tu fjí msgqfõu ;j;a fldgilg 
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Link destination / ine¢ .ukdka;h: "new web page named Go to Part A"  
Incorrect, because this link is not pointing to a new page. The # symbol indicates that it's an internal 
link to a section within the same page. 
jerÈhs" fuu ine¢h kj msgqjlg fhduq fkdjk ksid  #  ixfla;h fmkakqï lrkafka th tu 
msgqfõu fldgilg wNHka;r ine¢hla njhs' 

 
2 Displayed as / m%o¾Ykh lrkafka: #PartA 

 

Incorrect, as explained above. The displayed text is Go to Part A, not #PartA. 
by; meyeÈ,s l< mßÈ jerÈhs' o¾YKh jk mdG Go to Part A ñi #PartA. fkdfõ' 

 

Link destination / ine¢ .ukdka;h( "part of the same page named with ID Go to Part A" 
Incorrect, as the id in the code is PartA, not Go to Part A. 
jerÈhs" fla;fha we;s id tl PartA jk neúka Go to Part A fkdfõ' 

 
3 Displayed as / m%o¾Ykh lrkafka: Go to Part A 

 

Correct. The text displayed in the link will be Go to Part A. 
ksjerÈhs' ine¢fha Èiajk mdG Go to Part A hkak ksjerÈh. 
 

Link destination / ine¢ .ukdka;h: "new web page named #PartA" 
Incorrect. The href="#PartA" refers to an internal section within the same page, not a new page. 
jerÈhs' href="#PartA" hkafkka woyia lrkafka kj msgqjla fkdj tu msgqj ;=<u wNHka;r 
fldgils' 

 
4 Displayed as / m%o¾Ykh lrkafka: Go to Part A 

 

Correct / ksjerÈhs' 
 

Link destination / ine¢ .ukdka;h : "part of the same web page named with ID #PartA" 
Incorrect. The id is PartA, and the # is just a fragment identifier used in URL. The ID itself is PartA. 
jerÈhs' id tl PartA jk w;r # hkq URL ys Ndú;d jk fldgia y÷kd.ekSula muKs' ID u 
PartA fõ' 

 
5 Displayed as / m%o¾Ykh lrkafka : Go to Part A 

 

Correct / ksjerÈhs' 
 

Link destination / ine¢ .ukdka;h: "part of the same web page named with ID PartA" 
Correct. This matches the HTML code correctly, as the link points to the element with the ID PartA 
in the same page. 
ine¢h tlu msgqfõ with ID PartA iys; uQ,dx. fj; fhduq jk neúka fuh HTML fla;hg 
ksjerÈj .e,fma' 

 
All correct aspects / ish¨u ksjerÈ wxY( 
 
• Displayed as / m%o¾Ykh lrkafka : Go to Part A 

Options (3), (4), and (5) get this part correct. 
úl,am (3), (4), iy (5) fuu fldgi ioykaj we;' 
 

• To which the hyperlink connects to / thg wê ine¢h iïnkaO jkafka :  
Option (5) correctly states that the link connects to a part of the same page with the ID PartA. 
úl,amh (5) ksjerÈj i|yka lrkafka ine¢h  ID PartA iuÕ tlu msgqjl fldgilg iïnkaO 
jk njhs' 

 
The only fully correct option is (5) / thg wê ine¢h iïnkaO jkafka:  
Part A fj; f.dia ID PartA. iuÕ tlu msgqfõ fldgig iïnkaO fõ'— 
 
NOTE : Give Marks for any answer marked by the candidate 
igyk( wfmalaIlhd úiska ,l=Kq lrk ,o ´kEu ms<s;=rla i|yd ,l=Kq ,nd fokak 
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48. Which of the following statements related to e-commerce are true? 

e-jdKscHh iïnkaOfhka my; ljr j.ka;shla i;H fõ o? 
 

A. A particular product may be available at different prices at different e-commerce sites. 
lsishï NdKavhla úúO e-jdKscHh wvúj, úúO ñ, .Kkaj,g ;sìh yels h' 

 

B. Payment option at the receipt of goods allows customers to verify the quality of their purchases 
made through the e-commerce site. 
NdKav Ndr.kakd wjia:dfjys uqo,a f.ùug bv §fuka" mdßfNda.slhkag e-jdKscHh wvúh 
yryde;uka ñ,§.;a NdKavj, ;;a;ajh mÍlaId l< yels h'  

 

C. Additional charges can be included as delivery and service fees over and above the stated price. 
i|yka jk ñ,g wu;rj m%jdyk yd fiajd .dia;= f,i wu;r ñ,la we;=<;a l< yels h' 
 

 
 
 

Answer : 5 ) 
 
Key Terms / uQ, mo 
E-commerce / B-jdKsacH 
This is the buying and selling of goods or services over the internet. It involves online stores, digital 
payments, and logistics for product delivery. fuh wka;¾cd,h yryd NdKav fyda fiajd ñ,§ .ekSu iy 
úlsKsuhs' thg ud¾..; fj<|ie,a" wxls; f.ùï iy ksIamdok fnod yeÍu i|yd iemhqï we;=<;a 
fõ' 
 
Payment on Receipt / l=ú;dkaish u; f.ùu (or Cash on Delivery - COD)  
A payment method where customers pay for goods upon delivery rather than in advance. This allows them 
to inspect the product before paying. .kqfokqlrejka l,a;shd fkdj fnod yeÍfuka miq NdKav i|yd 
f.jk f.ùï l%uhls' f.ùug fmr NdKavh mÍlaId lsÍug fuh Tjqkag bv i,ihs' 
 

Delivery and Service Fees / fnodyeÍfï iy fiajd .di;= 
These are additional charges that e-commerce platforms may apply on top of the product's listed price. 
Delivery fees cover the cost of shipping, while service fees may cover additional handling or convenience 
services. fïjd ksIamdokfha ,ehsia;=.; ñ,g by<ska B-jdKscH fõÈldj,g fhÈh yels wu;r .dia;= 
fõ' fnod yeÍfï .dia;= keõ.; lsÍfï msßjeh wdjrKh lrk w;r fiajd .dia;= wu;r yeisrùfï 
fyda myiqj i|yd fiajd wdjrKh lrhs' 
 

Statement / m%ldYh  A (True / i;hhs) 
Price Variation Across Sites In e-commerce, pricing differences for the same product across various 
platforms are common. Each e-commerce site may have different cost structures, supplier arrangements, 
and pricing strategies. For example, some sites might offer discounts to attract more customers or could 
be running promotions. Additionally, sellers on marketplaces like Amazon or eBay may adjust prices 
based on competition, demand, or inventory levels, leading to varied pricing across platforms.  
fjí wvú yryd ñ, úp,kh B-jdKscHh ;=<" úúO fõÈld yryd tlu ksIamdokhla i|yd ñ, 
fjkiaùï fmdÿ fõ' iEu B-jdKscH fjí wvúhlgu úúO msßjeh jHqyhka" iemhqïlrejkaf.a úêúOdk 
iy ñ,lrK Wmdh ud¾. ;sìh yel' WodyrKhla f,i" iuyr fjí wvú jeä .kqfokqlrejka 
wdl¾IKh lr .ekSu i|yd jÜgï ,nd Èh yelsh fyda m%j¾Ok l%shd;aul úh yelsh' óg wu;rj" 
Amazon fyda eBay jeks fj,|fmd,j,a j, úl=Kqïlrejka ;rÕldÍ;ajh" b,a¨u fyda bkafjkagß 
uÜgï u; mokïj ñ, .Kka fjkia l< yels w;r" th fõÈld yryd úúO ñ, .Kka j,g u. 
mdohs' 
 

Statement / m%ldYh  B (True / i;hhs) 
Payment on Receipt for Quality Verification: Payment upon receipt, or Cash on Delivery (COD), allows 
customers to physically examine the product before paying for it. This option is beneficial for buyers who 
may have concerns about product authenticity, quality, or condition, especially when purchasing high-
value or perishable items. It can also increase confidence in the e-commerce site, as customers feel 
reassured they won’t be charged for items that don’t meet their expectations. ;;a;aj i;Hdmkh i|yd 
ßisÜm; u; f.ùu( ,eîfuka miq f.ùu" fyda uqo,a f.ùfï§ (COD), NdKavh f.ùug fmr th 
fN!;slj mÍlaId lsÍug mdßfNda.slhskag bv i,ihs' fuu úl,amh úfYaIfhka by< jákdlulska hq;a 
fyda Èrdm;a jk NdKav ñ,§ .ekSfï§" ksIamdokfha i;H;dj" .=Kd;aulNdjh fyda ;;a;ajh ms<sn|j 
ie,ls,su;a úh yels .ekqïlrejkag m%fhdackj;a fõ' .kqfokqlrejkag Tjqkaf.a wfmalaIdjka imqrd,kafka 
ke;s whs;u i|yd wh fkdlrk njg iy;sl jk neúka th B-jdKscHh fjí wvúh flfrys úYajdih 
jeä l< yelsh' 

          

1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

3) C only. 
C muKs. 

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

5) All of the above. 
by; ish,a,u. 
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Statement / m%ldYh   C (True i;hhs) 
Delivery and Service Fees: Additional charges in e-commerce, such as delivery and service fees, are 
commonly applied over and above the listed price of the product. These charges account for logistics, 
packaging, and sometimes even installation or setup services. Delivery fees can vary based on factors like 
shipping speed (e.g., standard vs. express delivery) or location (urban vs. rural). These fees are 
transparently displayed during checkout, so customers know the total cost before confirming their 
purchase.  
fnodyeÍfï iy fiajd .dia;=( fnod yeÍu iy fiajd .dia;= jeks B-jdKscHfha wu;r .dia;= idudkHfhka 
ksIamdokfha ,ehsia;=.; ñ,g jvd jeä jYfhka fhfoa' fuu .dia;= f,dðiaálaia" weiqreï" iy iuyr 
úg ia:dmk fyda ia:dmk fiajd i|yd .sKqï fõ' keõ.; lsÍfï fõ.h ^Wod' iïu; tÈßj iS>%.dó 
fnod yeÍu& fyda ia:dkh ^kd.ßl tÈßj .%dóh& jeks idOl u; mokïj fnod yeÍfï .dia;= fjkia 
úh yel' msgùfï§ fuu .dia;= úksúo fmfkk f,i m%o¾Ykh flfra" tneúka mdßfNda.slhska Tjqkaf.a 
ñ,§ .ekSu ;yjqre lsÍug fmr uq¿ msßjeh okS' 
 
Answer should be 5.  
tA wkqj ms,s;=r 5 úh hq;=h 

 
49. Consider the following: 

my; oE i,lkak' 
 
A. Cloud formation in the sky / wyfiys j<dl=¿ we;sùu 
B. The evolution of living species / Ôúkaf.a mßKduh 

C. How neurons function in the human brain / ñksia fud<fha kshqfrdak l%shdldß;ajh 
 
Which of the above could be used in bio-inspired computing? 

ffcj fma%ß; mß.Kkh (bio-inspired computing) i|yd by; ljrla Ndú; l< yels o? 
 

 
 
 

Answer : 5 ) 

 

Key Terms / uQ, mo 
Bio-inspired Computing / ffcj fma%ß; mß.Kkh 
 

This refers to computing techniques inspired by biological processes and systems. Examples include 

evolutionary algorithms (mimicking natural evolution), neural networks (inspired by human brain 

function), and swarm intelligence (inspired by the behavior of social animals like ants or birds).  
fuh Ôj úoHd;aul l%shdj,s iy moaO;s u.ska wdNdih ,nk mß.Kl Ys,amSh l%u fj; fhduq fõ' 
WodyrK f,i mßKdóh we,af.dß;u ^iajdNdúl mßKduh wkqlrKh lsÍu&" iakdhql cd, ^ñksia 
fud<fha l%shdldß;ajfhka wkqlrKh lsÍu & iy swarm intelligence ^l=yqUqjka fyda l=re,a,ka jeks iudc 
i;=kaf.a yeisÍï wkqlrKh lsÍu & we;=<;a fõ' 
 

Cloud Formation / Ôúkaf.a mßKduh 
 

The process by which water vapor in the atmosphere condenses into clouds. This is primarily a physical 

process and doesn't directly relate to computing or bio-inspired computing models.  
jdhqf.da,fha c, jdIam j,dl=¿ njg >kSNjkh jk l%shdj,sh' fuh uQ,sl jYfhka fN!;sl l%shdj,shla 
jk w;r mß.Kl fyda ffcj wdkqNdj ,;a mß.Kl wdlD;s j,g iDcqj iïnkaO fkdfõ' 
 

Evolution of Living Species /  Ôúkaf.a mßKduh  
 

This process involves natural selection, adaptation, and evolution over generations, which are principles 

often used in evolutionary algorithms within bio-inspired computing. Evolutionary algorithms help solve 

complex optimization problems by simulating "survival of the fittest."  
fuu l%shdj,shg iajNdúl jrKh" wkqj¾;kh iy mßKduh we;=<;a fõ" tAjd fndfyda úg ffcj 
wdkqNdj ,;a mß.KllrKh ;=< mßKdóh we,af.dß;uj, Ndú;d jk uQ,O¾u fõ' mßKdóh 
we,af.dß;u —iqÿiqlfï meje;au — wkqlrKh lsÍfuka ixlS¾K m%Yia;lrK .eg¿ úi£ug WmldÍ fõ' 
 

 

 

 

          

1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

3) C only. 
C muKs. 

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

5) All of the above. 
by; ish,a,u. 
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Neurons and Brain Function / ñksia fud,fha kshqfrdak l%shdldÍ;ajh 
 

Neurons communicate through electrical and chemical signals, which is a foundational concept in artificial 

neural networks (ANNs). ANNs are a primary technique in bio-inspired computing, modeled after the way 

the human brain processes information. kshqfrdak úoHq;a yd ridhksl ix{d yryd ikaksfõokh lrhs" 
th lD;su iakdhql cd,j, ANNs uQ,sl ixl,amhls' ANNs hkq ffcj wdkqNdj ,;a mß.Kkfha uQ,sl 
;dËKhls" ñksia fud<h f;dr;=re ilik wdldrh wkqj yev.iajd we;' 
 

Statement / m%ldYh A (Cloud formation / j,dl=¿ iE§u& 
This natural phenomenon isn't commonly used in bio-inspired computing because it’s not based on an 

adaptive or learning process that can be computationally modeled. fuu iajdNdúl ixisoaêh ffcj wdkqNdj 
,;a mß.Kkfha§ nyq,j Ndú;d fkdfõ" ukao th .Kkh lsÍï wdo¾Yhg .; yels wkqj¾;k fyda 
bf.kqï l%shdj,shla u; mokï fkdjk neúks' 
 

Statement / m%ldYh B (Evolution of living species / Ôúkaf.a mßKduh)   

Evolutionary principles are heavily used in bio-inspired algorithms. Techniques like genetic algorithms, 

which are based on selection, mutation, and crossover, are directly inspired by biological evolution. 
mßKdóh uQ,O¾u ffcj wdkqNdj ,;a we,af.dß;uj, nyq,j Ndú;d fõ' f;dard .ekSu" úlD;s lsÍu 
iy yrialv u; mokï jQ cdk we,af.dß;u jeks Ys,amSh l%u Ôj úoHd;aul mßKdufhka iDcqju 
wdNdih ,nd we;' 
 

Statement / m%ldYh C (Neurons in the brain / ñksia fud,fha l%shdldÍ;ajh) 
The functioning of neurons is fundamental to artificial neural networks, making it one of the primary 

inspirations in bio-inspired computing. kshqfrdak j, l%shdldß;ajh lD;su iakdhq cd, i|yd uQ,sl jk 
w;r th ffcj wdkqNdj ,;a mß.KllrKfha uQ,sl wdYajdohkaf.ka tlla njg m;a lrhs' 
 

Answer Analysis / ms<s;=re úYaf,aIKh 

The correct answer is (5) B and C only, as both the evolution of species and the functioning of neurons 

have strong applications in bio-inspired computing techniques.  

i;H ms<s;=r jkafka ^5& B iy C muKs" ukao úfYaIj, mßKduh iy kshqfrdak j, l%shdldß;ajh hk 
folu ffcj wdkqNdj ,;a mß.Kl Ys,amSh l%uj, m%n, fhÿï we;s neúks' 

 
50. Which of the following statements about quantum computing are correct? 

lafjdkagï mß.Kkh (quantum computing) iïnkaOfhka my; ljrla ksjerÈ fõ o? 
 

A. In quantum computing, principles of quantum physics are applied. 
lafjdkagï mß.Kkfha §" lafjdkagï fN!;sl úoHdfõ uQ,O¾u fhofõ' 

 

B. Quantum bits (qubits) are used in quantum computing as the information unit. 
lafjdkagï mß.Kkfha f;dr;=re tallh f,i lafjdkagï ìgq (qubits) Ndú; fõ' 

 

C. Quantum computers emit radiation fatal to human users. 
lafjdkagï mß.Kl ukqIH mßYS,lhkag wys;lr úlsrK msg lrhs' 
 

 
 
 

Answer : 4 ) 

 

Explanation of Keywords / uQ, mo meyeÈ,s lsÍu 
 

Quantum Computing / lafjdkagï mß.KllrKh 

This is a type of computation that takes advantage of quantum-mechanical phenomena, such as 

superposition and entanglement, to process information. It differs from classical computing by using 

qubits instead of bits.  
fuh f;dr;=re ieliSu i|yd iqmsß ia:dk.; lsÍu iy meg,Su jeks lafjdkagï-hdka;%sl ixisoaêj,ska 
m%fhdack .kakd .Kkh lsÍfï j¾.hls' th iïNdjH mß.Kkfhka fjkia jkafka ìgq fjkqjg lshqìÜ 
Ndú;d lsÍfuks' 
 
 

          

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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Quantum Physics / lafjdkagï fN!;sl úoHdj 
A branch of physics that deals with the behavior of particles at the atomic and subatomic levels. Quantum 
computing leverages the principles of quantum physics for processing information in new ways. mrudKql 
iy Wm mrudKql uÜgïj, wxY=j, yeisÍu iïnkaOfhka lghq;= lrk fN!;sl úoHdfõ YdLdjls' 
lafjdkagï mß.Kkh kj wdldrj,ska f;dr;=re ieliSu i|yd lafjdkagï fN!;sl úoHdfõ uQ,O¾u 
W;af;ackh lrhs' 
 
Qubits (Quantum Bits) 
These are the basic units of information in quantum computing, analogous to classical bits but with the 
ability to represent both 0 and 1 simultaneously due to superposition. fïjd lafjdkagï mß.Kkfha uQ,sl 
f;dr;=re tAll jk w;r" iïNdjH ìgqj,g iudk kuq;a iqmsß msysàu fya;=fjka 0 iy 1 hk folu 
tljr ksrEmKh lsÍfï yelshdj we;' 
 

A. In quantum computing, principles of quantum physics are applied. 
lafjdkagï mß.Kkfha §" lafjdkagï fN!;sl úoHdfõ uQ,O¾u fhofõ' 

 

This statement is true. Quantum computing is based on principles from quantum physics, particularly 
superposition and entanglement. These principles allow qubits (quantum bits) to represent multiple 
states simultaneously, unlike classical bits which represent only a single state (either 0 or 1). This 
multi-state capability allows quantum computers to process complex computations more efficiently 
than classical computers for specific tasks.  
fuu m%ldYh i;Hls' lafjdkagï mß.Kkh mokï ù we;af;a lafjdkagï fN!;sl úoHdfõ uQ,O¾u 
u;" úfYaIfhka wê ia:dk.; lsÍu iy meg,Suhs' fuu uQ,O¾u u.ska lshqìÜ ^lafjdkagï ìgq& ;ks 
;;ajhla ^0 fyda 1& muKla ksfhdackh lrk iïNdjH ìgq fuka fkdj" tljr wjia:d lsysmhla 
ksfhdackh lsÍug bv i,ihs' fuu nyq rdcH yelshdj lafjdkagï mß.Klj,g úfYaIs; ld¾hhka 
i|yd iïNdjH mß.Klj,g jvd ld¾hlaIuj ixlS¾K .Kkh lsÍï ieliSug bv i,ih 

 

B. Quantum bits (qubits) are used in quantum computing as the information unit. 

lafjdkagï mß.Kkfha f;dr;=re tallh f,i lafjdkagï ìgq (qubits) Ndú; fõ' 
 

This statement is also true. In classical computing, the basic unit of information is the bit, which can 
be either 0 or 1. In quantum computing, this unit is called a qubit. Qubits can exist in a state of 0, 1, 
or both simultaneously due to superposition, which gives quantum computers their unique power. This 
allows quantum systems to perform multiple calculations at once, potentially solving certain problems 
faster than classical computers.  
fï m%ldYh;a i;Hls' iïNdjH mß.Kkfha § f;dr;=re j, uQ,sl tAllh ìÜ fõ" th 0 fyda 1 
úh yel' lafjdkagï mß.Kkfha § fuu tAllh lshqìÜ f,i ye¢kafõ' Qubits 0, 1 fyda folu 
tljr mej;sh yelafla superposition ksid jk w;r tuÕska lafjdkagï mß.Klj,g Tjqkaf.a 
woaú;Sh n,h ,nd foa' fuh lafjdkagï moaO;sj,g tljr .Kkh lsÍï lsysmhla isÿ lsÍug bv 
i,ihs" iïNdjH mß.Klj,g jvd fõ.fhka we;eï .eg¨ úi£ug yelshdj we;' 

 

C. Quantum computers emit radiation fatal to human users. 
lafjdkagï mß.Kl ukqIH mßYS,lhkag wys;lr úlsrK msg lrhs' 

 

This statement is false. Quantum computers do not emit any radiation that is inherently harmful to 
humans. While some quantum computers need extreme cooling to near absolute zero, this process 
itself does not generate dangerous radiation. The primary challenge is controlling the quantum 
environment rather than managing any harmful emissions. Therefore, quantum computers are safe to 
operate and do not pose any radiative health risks to users.  
fuu m%ldYh wi;Hls'' lafjdkagï mß.Kl ñksidg ydkslr úlsrK lsisjla ksl=;a fkdlrhs' iuyr 
lafjdkagï mß.Kl i|yd ksrfmalaI Y=kHhg wdikakj w;sYh isis,kh wjYH jqjo" fuu 
l%shdj,shu Nhdkl úlsrK ckkh fkdlrhs' m%Odk wNsfhda.h jkafka lsishï ydkslr úfudapkhla 
l<ukdlrKh lrkjdg jvd lafjdkagï mßirh md,kh lsÍuhs' tneúka lafjdkagï mß.Kl l%shd 
lsÍug wdrlaIs; jk w;r mßYS,lhskag úlsrKYS,S fi!LH wjodkula we;s fkdlrhs' 

 

Only statements A and B are correct, as they describe foundational aspects of quantum computing, while 
statement C is incorrect because it falsely suggests that quantum computers emit dangerous radiation. 
lafjdkagï mß.Kkfha uQ,sl wx. úia;r lrk mßÈ A iy B m%ldY muKla ksjerÈ jk w;r C 
m%ldYh jerÈ jkafka lafjdkagï mß.Kl Nhdkl úlsrK úfudapkh lrk nj jHdc f,i fhdackd 
lrk neúks' 
 

So answer Should be 4. 
tneúka ms<s;=r 4 úh hq;=h' 
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1.(a) Draw the expected output of the following code segment when rendered by a web browser. 
fjí w;ßlaiqjla u.ska úoeyq (render) úg my; fla; LKavfhka wfmalaId flfrk m%;sodkh w¢kak' 
 
<html> 
<body> 
<table border=1> 
 <tr><th>No</th><th>Type</th><th>City</th></tr> 
 <tr><td>1</td><td rowspan=2>High</td><td>Galle</td></tr> 
 <tr><td>2</td><td>Jaffna</td></tr> 
</table> 
</body> 
</html> 
 
Note : Please consider the edges of the following dotted line box as the display area of web browser. 
igyk: my; oelafjk ;s;abß iys; fldgqfõ odr fjí w;ßlaiqfõ o¾Ykh jk fldgi f,i i,lkak' 

 

  
 

(b) Consider the following html code in which the lines are numbered to answer the questions in this part. 
fuu fldgi i|yd ms<s;=re iemhSug fma<s wxlkh lr we;s my; oelafjk html fla;h i,lkak' 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

(i) What are the colours of the text in line numbers 8 and 9 when the above code is rendered by  browser? 
fjí w;ßlaiqjla u.ska fla;h úoeyq úg wxl 8 iy 9 jk fma<sj, mdG Èiafjk j¾Khka fudkjdo? 

 

Line number Text Colour 

8 Title One Green 

9 Title Two Blue 
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1. <html> 
2. <head> 
3.  <style type="text/css"> 
4.   h1,h2{color:blue;} 
5.  </style> 
6. </head> 
7. <body> 
8.  <h1 style="color:green;">Title One</h1> 
9.  <h2>Title Two</h2> 
10. </body> 
11. </html> 

 



 

 

if ($conn->connect_error) { 
 die("Connection failed: " . $conn->connect_error); 
} 

 
(ii) Write one advantage of defining styles as in line numbers 3,4 and 5 over that of line number 8. 

fma<s wxl 8 ys olajd we;s f,i ú,di (style) w¾: oelaùug jvd fma<s wxl 3, 4, 5 ys olajd we;s 
f,i ú,di w¾: oelaùfï we;s tla jdishla ,shd olajkak' 

 
Separation of concerns / W;aiqlhka fjka lsÍu 

By defining styles in the <style> block, we separate the content from its presentation. This approach 

allows for easier maintenance and consistency because styles can be modified in one place and applied to 

multiple elements. It also enhances reusability across multiple pages or elements within the same page. 

<style> íf,dla tfla ú,dis;d ks¾jpkh lsÍfuka" wms tys bÈßm;a lsÍfuka wka;¾.;h fjka lrhs' 
fuu m%fõYh myiq kv;a;= iy wkql+,;dj i|yd bv ,nd fokafka ú,dis;d tl ;eklos fjkia lr 
uQ,dx. lsysmhla i|yd fhÈh yels neúks' th msgq lsysmhla fyda tlu msgqj ;=< we;s uQ,dx. yryd 
kej; Ndú; lsÍfï yelshdjo jeä ÈhqKq lrhs' 

 
(iii) Write only the content of an external style sheet to include the following: 

my; oelafjk oE wvx.= lsÍu i|yd ndysr ú,di m;l ;sìh yels wka;¾.;h muKla ,shkak' 
 

a ) the style defined in line number 8 and 
fma,s wxl 8 ys we;s ú,dis;dj iy  

 

/* Defining the style for h1 to be green */ 
h1 { 
    color: green; 
} 

 
b ) a CSS Id named ‘appear’ to define the style of the font as ‘Arial’ 

wl=re ú,dih (font style) ‘Arial’ f,i oelaùug ‘appear’ kï jQ CSS Id tlla  
 

/* Defining the style for an element with id 'appear' */ 
#appear { 
    font-family: Arial, sans-serif; 
} 

 
(c) The following four PHP code blocks which are labeled as A,B,C and D are taken from a code intended to 

retrieve data from a database to display on the screen. However, the code blocks are not in correct order. 
A, B, C iy D f,i f,an,a lr we;s my; oelafjk PHP fla; LKav y;r o;a; iuqodhlska o;a; 
iuqoaorKh (retrieve) lr ;srh u; m%o¾Ykh lsßfï fla;hlska ,ndf.k we;' tfy;a fuu fla; 
LKav ksjerÈ wkqms<sfj<g fkdue;' 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Label Code Block 

A 
 

B  

C 

 

D 
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$sql = "SELECT itemcode, name FROM Product"; 
$result = $conn->query($sql); 

if ($result->num_rows > 0) { 
 while($row = $result->fetch_assoc()) { 
  echo "Code:".$row["itemcode"]."/Item:".$row["name"]."<br>"; 
 } 
} else { 
    echo "0 results"; 
} 
 

$conn = new mysqli("localhost", "admin", "C#a8t", "StoreDB"); 



 

 

 
(i) Write the labels of the four code blocks in the correct order inside four blanks of following PHP script. 

fla; LKavj, olajd we;s f,an, y;r my; PHP fla;fha ysia;eka y;r ;=<s ksjerÈ wkqms<sfj<g 
,shd olajkak' 

 
Correct order is / ksjerÈ wkqms<sfj, : D → B → A → C. 

 
(ii) If the above code blocks are in the correct order, what is the expected output if the ‘Product’ table has only  

the following values? 
‘Product’ j.=fjys my; oelafjk w.hhka muKla ;sfí kï" iy by; fla; LKav ksjerÈ 
wkqms<sfj<g we;s úg wfmalaIs; m%;sodkh l=ula o? 
 

 
 
 
 
 
 

Expected Output for the Given Table  
,nd § we;s j.=j i|yd wfmalaIs; m%;sodkh 
 

The Product table has the following values  
ksIamdok j.=fõ my; w.hka we;( 
 

itemcode name 

P1 Pen 

P3 Book 

 

The PHP script will execute the following SQL query  

PHP ial%smaÜ my; SQL úuiqu l%shd;aul lrhs' 
 

 

SQL COMMAND  
 

SELECT itemcode, name  

FROM Product; 

 

 

Since there are rows in the table, the while loop in Block C will fetch rows one by one and print them as: 

j.=fõ fma<s we;s neúka" Block C ys while ¨mh tl fma<s tlska tl ,ndf.k tAjd fufia uqøKh lrhs( 
 

Code: P1 / Item: Pen 
Code: P3 / Item: Book 
 

The output will be / m%;sodkh jkq we;( 
 
Code:P1/Item:Pen 
Code:P3/Item:Book 
 

If there were no rows in the Product table, the output would be "0 results". 

ksIamdok j.=fõ fma<s fkd;snqfka kï" m%;sodkh "0 results" jkq we;' 
 
 
 
 
 
 
 
 
 

Product 

itemcode name 

P1 Pen 

P3 Book 
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2.(a) In an emergency health problem where people have to stay at home for a long period, the shops within the  

area remain closed for regular business activities. Under such circumstances the shops within a village or  
nearby town can help their community by practicing their business through e-commerce. 
lsishï yÈis fi!LH .eg¨ jla we;s ù ck;djg §¾> ld,hla ksfjia ;=<u /£ isàug isÿ jQ úg"  
m%foaYh ;=< idmamq ;u iqmqreÿ jHdmdßl lghq;= fjkqfjka jid ;nhs' fujeks ;;a;ajhla hgf;ys  
.fuys fyda <Õmd; k.rj, we;s idmamq u.ska e-jdKscH Tiafia ;u jHdmdr lghq;= isÿ lsÍfuka"  
m%cdjg Wmldr l< yel'  

 
Considering the above scenario, fill the blanks in the following statements with suitable phrases from the 
given list of phrases. 
by; ixisoaêh i,lñka § we;s ,ehsia;=fjka iqÿiq mo f;dardf.k my; j.ka;sj, ysia;eka mqrjkak' 

 
(i) In this emergency situation, shops follow the click and brick business model. 

fuu yÈis wjia:dfõ §" idmamq úiska la,sla iy ì%la jHdmdr wdlD;sh wkq.ukh flf¾' 
 

(ii) Shops must use a shopping cart to allow customers to purchase more than one type of product in a single  
transaction. 
lsishï .kqfokqjl § mdßfNda.slhl=g jrlg tla ksIamdok j¾.hlg jvd jeä ixLHdjla ñ,§ .ekSug 
yels jk mßÈ idmamq úiska idmamq fg%d,sh la Ndú; l< hq;= h' 

 
(iii) The e-commerce site for each shop can implement a web product catalogue to display their products to  

the customers. 
tla tla idmamqj i|yd jk e-jdKscH wvúh u.ska mdßfNda.slhka i|yd ksIamdok m%o¾Ykh lsÍug 
fjí ksIamdok NdKav ,ehsia;=j la l%shd;aul l< yels h' 

 
(iv) For business owners who cannot use payment gateway through online fund receipts and for the customers  

who do not have any online mode of payments can still be supported through cash-on-delivery 
ud¾..; wruqo,a ßisÜ u.ska f.ùï oajdr Ndú; l< fkdyels jHdmdr ysñhkag iy ud¾..;j f.ùï 
isÿ lsÍfï l%u fkdue;s mßfNda.slhkag fnod yßk úg uqo,a f.ùu u.ska WmldÍ l< yels h 

 
(v) Group purchasing is one of the best ways to reduce the overhead costs of delivery within a local area  

such as a lane, street or housing scheme. 
lKavdhï f,i ñ,§ .ekSu mgqu.la" ùÈhla fyda ksjdi l%uhla jeks ia:dkSh fmfoil § fnodyeÍï 
úhoï wvq lr .ekSfï jvd;au fyd| l%uhls' 

 
(vi) The local shop owners can establish an online marketplace to serve their community better by enabling  

access to each shop’s services through a common portal. 
fmdÿ oajdrhla u.ska tla tla idmamqfjys fiajdjka i|yd m%fõYhla ,nd foñka ;u m%cdjg jvd fyd| 
fiajdjla ie,iSu i|yd m%foaYfha idmamq ysñlrejkag ud¾..; fj<|fmd, la ia:dms; l< yel 

 
Explanation of Each Phrase / tla tla jdlH LKavh meyeÈ,s lsÍu 
 
Advertising Banners / fj<| m%pdrK nek¾ : These are graphical advertisements displayed on websites 
to promote products, services, or brands. They can be static or animated and are designed to attract users' 
attention, encouraging them to click through to a landing page. Advertising banners are a common online 
marketing strategy used to increase visibility and drive traffic. 
fïjd ksIamdok" fiajd fyda fj<| kdu m%j¾Okh lsÍu i|yd fjí wvúj, m%o¾Ykh flfrk Ñ;%l 
fj<| oekaùï fõ' tAjd iaÓ;sl fyda iÔùlrKh l< yels w;r mßYS,lhskaf.a wjOdkh wdl¾IKh 
lr .ekSu i|yd ks¾udKh lr we;s w;r" f.dvnEfï msgqjlg la,sla lsÍug Tjqka Èßu;a lrhs' 
m%pdrK nek¾ hkq oDYH;dj jeä lsÍug iy .ukd.ukh jeä lsÍug Ndú;d lrk fmdÿ ud¾..; 
wf,úlrK Wmdh ud¾.hls' 
 
An Online Marketplace / ud¾..; fj<|fmd<la : This is a digital platform that allows multiple vendors 
to sell their products or services in one location. Examples include Amazon and eBay. Online marketplaces 
facilitate transactions between buyers and sellers, providing a wide range of products while offering 
convenience for consumers who prefer shopping from various vendors in one place. 
fuh nyq fjf<kaokag ;u ksIamdok fyda fiajd tl ia:dkhl úlsŒug bv i,ik wxls; fõÈldjls' 
WodyrK f,i Amazon iy eBay we;=<;a fõ' wka;¾cd, fj<|fmd,j,a .ekqïlrejka iy 
úl=Kqïlrejka w;r .kqfokq i|yd myiqlï imhk w;r" úúO fjf<kaokaf.ka idmamq hEug leu;s 
mdßfNda.slhskag myiqjla ,nd fok w;ru mq¿,a mrdihl ksIamdok imhhs' 
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A Shopping Cart / idmamq lr;a;h (: A shopping cart is an essential feature of e-commerce websites that 
enables customers to select items for purchase. It allows users to add, remove, and modify quantities of 
products before proceeding to checkout. The shopping cart enhances user experience by streamlining the 
purchasing process and enabling customers to review their selections. 
idmamq lr;a;hla hkq B-jdKScH fjí wvú j, w;HjYH wx.hla jk w;r tuÕska mdßfNda.slhskag 
ñ,§ .ekSu i|yd whs;u f;dard .ekSug yels fõ' th mßYs,lhkag msgùug fmr ksIamdok m%udK 
tl;= lsÍug" bj;a lsÍug iy fjkia lsÍug bv i,ihs' idmamq lr;a;h ñ,§ .ekSfï l%shdj,sh úêu;a 
lsÍfuka iy mdßfNda.slhskag Tjqkaf.a f;aÍï iudf,dapkh lsÍug yelshdj ,nd §fuka mßYS,l 
w;aoelSu jeä ÈhqKq lrhs' 
 
A Web Product Catalogue / fjí ksYamdok ndkav ,ehsia;=j: This is an online listing of products offered 
by a business, complete with descriptions, images, prices, and specifications. A web product catalogue 
helps customers browse available items easily and make informed purchasing decisions. It serves as a 
digital storefront that showcases the business's offerings. 
fuh úia;r" mska;+r" ñ, .Kka iy msßú;rhka iuÕ iïmq¾K lrk ,o jHdmdrhla úiska msßkukq 
,nk ksIamdok j, ud¾..; ,ehsia;=.; lsÍuls' fjí ksIamdok kdudj,shla mdßfNda.slhskag mj;sk 
whs;u myiqfjka n%jqia lsÍug iy oekqj;a ñ,§ .ekSfï ;SrK .ekSug WmldÍ fõ' th jHdmdrfha 
msßkeóï m%o¾Ykh lrk wxls; fj<|ie,la f,i fiajh lrhs' 
 
Cash-on-Delivery / fnod yßk úg uqo,a f.ùu (COD) : COD is a payment method where customers 
pay for their orders at the time of delivery rather than in advance. This option is particularly popular in 
regions where online payment systems may not be widely adopted. It builds trust with consumers who 
may be hesitant to provide credit card information online. 
COD hkq .kqfokqlrejka ;u weKjqï i|yd l,a;shd fkdj fnod yeÍfï fõ,dfõ§ f.jk f.ùï 
l%uhls' ud¾..; f.ùï moaO;s nyq,j Ndú;d fkdl< yels l,dmj, fuu úl,amh úfYaIfhka ckm%sh 
fõ' wka;¾cd,h yryd fl%äÜ ldâ f;dr;=re iemhSug miqng úh yels mdßfNda.slhska iuÕ th 
úYajdih f.dvkÕhs' 
 
Credit Cards / fl%äÜ ldâm;a : Credit cards are widely used payment methods that allow consumers to 
borrow funds from a financial institution to make purchases. They are commonly accepted in e-commerce 
transactions and offer benefits such as rewards programs and fraud protection. Credit cards enable quick 
and secure payments for online shoppers. 
fl%äÜ ldâm;a hkq mdßfNda.slhskag ñ,§ .ekSï isÿ lsÍu i|yd uQ,H wdh;khlska wruqo,a Khg 
.ekSug bv i,ik nyq,j Ndú;d jk f.ùï l%u fõ' tAjd B-jdKScH .kqfokq j,§ fmdÿfõ ms<s.kq 
,nk w;r ;Hd. jevigyka iy jxpd wdrlaIK jeks m%;s,dN ,nd fohs' fl%äÜ ldâm;a Tka,hska 
idmamq ijdß hkakka i|yd blauka iy wdrlaIs; f.ùï il%Sh lrhs' 
 
Discount Pricing / jÜgï ñ,lrKh : This refers to the practice of reducing the regular price of products 
or services to encourage sales. Discount pricing can take various forms, including seasonal sales, 
promotional offers, or bulk purchase discounts. It attracts customers by providing perceived value and can 
help businesses clear inventory or boost sales during slow periods. 
fuh úl=Kqï Èßu;a lsÍu i|yd ksIamdok fyda fiajdj, ks;H ñ, wvq lsÍfï mqreoaohs' jÜgï ñ,lrKh 
iD;=uh úl=Kqï" m%j¾Ok §ukd" fyda f;d. ñ,§ .ekSfï jÜgï we;=¿ úúO wdldr .; yel' th 
jgyd.;a jákdlula ,nd §fuka .kqfokqlrejka wdl¾IKh lr .kakd w;r ukao.dó ld,j,§ 
bkafjkagß bj;a lsÍug fyda úl=Kqï by< kexùug jHdmdrj,g Wmldr l< yelsh' 
 
Group Purchasing / lKavdhï f,i ñ,§ .ekSu: This strategy involves multiple individuals coming 
together to buy products in bulk, often at discounted rates. By pooling their purchasing power, consumers 
can negotiate better prices and reduce shipping costs. Group purchasing is beneficial for both buyers 
looking for savings and sellers aiming for higher volume sales. 
fuu Wmdh ud¾.hg fndfyda úg jÜgï iys; ñ, .Kka hgf;a NdKav f;d. jYfhka ñ,§ .ekSug 
nyqúO mqoa.,hka tlaùu we;=<;a fõ' Tjqkaf.a ñ,§ .ekSfï Yla;sh tl;= lsÍfuka mdßfNda.slhskag 
jvd fyd| ñ, .Kka idlÉPd lr keõ.; lsÍfï msßjeh wvq lr .; yelsh' iuQy ñ,§ .ekSï 
b;=reï wfmalaId lrk .ekqïlrejkag iy by< fj¿ï wf,úh b,lal lr.;a úl=Kqïlrejkag 
m%fhdackj;a fõ' 
 
Payment Gateways / f.ùï oajdrh: A payment gateway is a technology that facilitates online 
transactions by securely processing credit card information and other payment methods. It acts as an 
intermediary between the customer and the merchant’s bank, ensuring that sensitive data is encrypted and 
securely transmitted during the transaction process. 
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f.ùï oajdrhla hkq fl%äÜ ldâ f;dr;=re iy fjk;a f.ùï l%u wdrlaIs;j ieliSfuka ud¾..; 
.kqfokq i|yd myiqlï imhk ;dlaIKhls' th .kqfokqlre iy fjf<kaodf.a nexl=j w;r 
w;rueÈfhl= f,i l%shd lrhs" .kqfokq l%shdj,sfha§ ixfõ§ o;a; ixfla;kh lr wdrlaIs;j iïfm%aIKh 
jk nj iy;sl lrhs' 
 
Click and Brick / la,sla iy ì%laa : This term describes businesses that operate both online (click) and 
through physical storefronts (brick). The click-and-brick model allows companies to reach a broader 
audience by combining the convenience of e-commerce with the personal touch of in-store shopping. This 
hybrid approach can enhance customer experience by offering multiple shopping options. 
fuu moh ud¾..; ^la,sla& iy fN!;sl fj<|ie,a bÈßmsg hk folu l%shd;aul jk jHdmdr úia;r 
lrhs' la,sla iy ì%la udÈ,sh" fj<|ie,a ;=< idmamq ijdß hk mqoa.,sl iam¾Yh iuÕ B-jdKScHfha 
myiqj tAldnoaO lsÍfuka iud.ïj,g mq¿,a fm%alaIl msßila fj; <Õd ùug bv i,ihs' fuu fouqyqka 
m%fõYh nyqúO idmamq ijdß úl,am ,nd §fuka mdßfNda.sl w;aoelSï jeäÈhqKq l< yel' 
 
Pure Click : The pure click business model refers to companies that operate exclusively online without 
any physical presence. Examples include e-commerce retailers like Amazon and Netflix. These businesses 
rely solely on digital platforms for sales, customer interactions, and service delivery, allowing them to 
minimize overhead costs associated with physical locations. 
Pure Click jHdmdr wdlD;sh hkafkka woyia lrkafka lsisÿ fN!;sl meje;aulska f;drj wka;¾cd,h 
yryd muKla l%shd;aul jk iud.ï h' WodyrK f,i Amazon iy Netflix jeks B-jdKScHh is,a,r 
fjf<kaoka we;=<;a fõ' fuu jHdmdr úl=Kqï" mdßfNda.sl wka;¾l%shd iy fiajd fnod yeÍu i|yd 
;kslru äðg,a fõÈld u; r|d mj;sk w;r" fN!;sl ia:dk yd iïnkaO fmdÿ ld¾h msßjeh wju 
lsÍug Tjqkag bv i,ihs' 
 
Subscription as a Revenue Model / .%dyl;ajh wdodhï wdlD;shla f,i : This business model involves 
charging customers a recurring fee at regular intervals (monthly, annually) for access to products or 
services. Subscription models are popular in various industries, including software (SaaS), streaming 
services, and subscription boxes. They provide predictable revenue streams for businesses while offering 
customers ongoing value through continuous access to offerings. 
fuu jHdmdr wdlD;shg ksIamdok fyda fiajd fj; m%fõYh i|yd mdßfNda.slhskaf.ka ks;H ld, mrdihka 
^udisl" jd¾Islj& mqkrdj¾;k .dia;=jla wh lsÍu we;=<;a fõ' uDÿldx. (SaaS) m%jdy fiajd iy 
odhl;aj fmÜá we;=¿ úúO l¾udka;j, odhl;aj wdlD;s ckm%sh fõ' msßkeóï i|yd wLKav m%fõYh 
yryd mdßfNda.slhskag wLKav jákdlula ,nd fok w;ru Tjqka jHdmdr i|yd mqfrdal:kh l< yels 
wdodhï m%jdyhka imhhs' 

 
 

(b)(i) Consider the following Python program: 
my; oelafjk mhs;ka l%uf,aLh i,lkak' 
 
L1 = [int(x) for x in input().split()] 
L2 = [int(x) for x in input().split()] 
L3 = [ ] 
for i in L1: 
 for j in L2: 
  if (i= =j) and (i not in L3): 
   L3.append(i) 
L3.sort() 
print(L3) 
 
Write the output of the program if the first input (that creates L1) is “7 4 1 2 2 8” and the second 
input (that creates L2) is “8 2 4 5 6”? 
(L1 ks¾udKh flfrk) m<uq wdodkh “7 4 1 2 2 8” iy (L2 ks¾udKh flfrk) fojk wdodkh “8 2 
4 5 6” kï l%uf,aLfhys m%;sodkh ,shd olajkak' 

 
[2,4,8] 
 

Given the input for L1 as "7 4 1 2 2 8" and for L2 as "8 2 4 5 6", let's walk through the program. 

L1 i|yd "7 4 1 2 2 8" f,i iy L2  i|yd "8 2 4 5 6" f,i wdodkh ,nd §" jevigyk yryd .uka 
lruq' 
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L1 is created as a list from the input as  L1 = [7, 4, 1, 2, 2, 8].L2 is similarly created as L2 = [8, 2, 4, 5, 6].  
The program then initializes an empty list L3: 
L1 hkq L1 = [7, 4, 1, 2, 2, 8] f,i wdodkfhka ,ehsia;=jla f,i ks¾udKh fõ' jevigyk miqj ysia 
,ehsia;=jla L3 wdrïN lrhs( 
 
The program uses two nested loops to compare each element in L1 with each element in L2. When an 
element from L1 is found in L2 and is not already in L3, it is added to L3. This ensures that only common 
elements between L1 and L2 are added, without duplicates. 
jevigyk L1 ys tla tla uQ,dx. L2 ys tla tla uQ,dx. iuÕ ixikaokh lsÍug nested Æm folla 
Ndú;d lrhs' L1 ys uQ,dx.hla L2 ys fidhd.;a úg iy oekgu;a L3 ys fkdue;s úg" th L3 fj; 
tl;= fõ'wkqmsgm;a fkdue;sj L1 iy L2 w;r fmdÿ uQ,dx. muKla tl;= jk nj fuh iy;sl lrhs' 
 

• For i = 7, no match in L2 
i = 7 i|yd" L2 ys .e<mSula ke; 
 

• For i = 4, a match is found in L2, so 4 is added to L3 
i = 4 i|yd" L2 ys .e,mSula olakg ,efí" tneúka 4 L3 fj; tl;= fõ 
 

• For i = 1, no match in L2 
i = 1 i|yd" L2 ys .e<mSula ke;' 
 

• For i = 2, a match is found in L2, so 2 is added to L3 
i = 2 i|yd" L2 ys .e,mSula olakg ,efí" tneúka L3 fj; 2 tl;= fõ 
 

• For i = 2 again (duplicate in L1), since 2 is already in L3, it is not added again 
i = 2  i|yd kej;;a ^L1 ys wkqmsgm;a&" 2 oekgu;a L3 ys we;s neúka" th kej; tl;= fkdfõ 
 

• For i = 8, a match is found in L2, so 8 is added to L3. At this point, L3 = [4, 2, 8] 
i = 8 i|yd" L2 ys .e,mSula olakg ,efí" tneúka 8  L3 fj; tl;= fõ' fuu wjia:dfõ§"  
L3 = [4, 2, 8]  

 
The program then sorts L3 in ascending order,L3.sort() results in L3 = [2, 4, 8]. Finally, the program prints 
L3, and the output is [2,4,8] 
jevigyk miqj L3 wdfrdayK wkqms<sfj,ska j¾. lrhs" L3.sort()  m%;sM,h L3 = [2, 4, 8]' wjidk 
jYfhka" jevigyk L3 uqøKh lrk w;r m%;sodkh [2,4,8] fõ' 

 
(ii) What is the purpose of this program? 

fuu l%uf,aLfhys wruqK l=ula o? 
 
The purpose of this Python program is to find and display the common elements between two lists, L1 and 
L2, while eliminating any duplicates. The program compares each element of the first list (L1) with 
elements of the second list (L2). When a match is found, the matching element is added to a new list (L3), 
but only if it is not already present in that list. This ensures that each common element appears only once 
in the final output. 
fuu mhs;ka jevigyfka wruqK jkqfha L1 iy L2 hk ,ehsia;= folla w;r we;s fmdÿ uQ,dx. fidhd 
.ekSu iy m%o¾Ykh lsÍu" ´kEu wkqmsgm;a bj;a lsÍuhs' jevigyk m<uq ,ehsia;=fõ ^L1& iEu 
wx.hlau fojk ,ehsia;=fõ ^L2& uQ,dx. iuÕ ixikaokh lrhs' .e<mSula fidhd.;a úg" .e<fmk 
uQ,dx.h kj ,ehsia;=jlg ^L3& tla lrkq ,efí" kuq;a th oekgu;a tu ,ehsia;=fõ fkdue;s kï muKS' 
fuu.ska iEu fmdÿ uQ,dx.hlau wjidk m%;sodkfha tla jrla muKla Èiajk nj iy;sl lrhs' 
 
Additionally, the program sorts the common elements in ascending order before displaying them, 
providing a clear and organized list of shared values between the two input lists. 
w;sf¾lj" jevigyk uÕska fmdÿ uQ,dx. m%o¾Ykh lsÍug fmr tAjd wdfrdayK wkqms<sfj,g j¾. 
lrhs" wdodk ,ehsia;= fol w;r fnod.;a w.hkays meyeÈ,s iy ixúOdkd;aul ,ehsia;=jla imhhs' 
 
In summary, the program effectively performs the task of computing the intersection of two lists and 
presents the result in a sorted, non-redundant form. 
idrdxYhla f,i" fuu jevigyk uÕska ,ehsia;= foll fþokh .Kkh lsÍfï ld¾hh M,odhS f,i 
bgq lrk w;r tys m%;sM,h j¾. l<" w;sßla; fkdjk wdldrfhka bÈßm;a lrhs' 
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3.(a)(i) State two service models in cloud computing. 

j<dl=¿ mß.Kkfhys (cloud computing) fiajd wdlD;s (service models) folla ,shkak' 
 

In cloud computing, there are three main service models that define the levels of control and management 

that a cloud service provider offers to users. These models are Infrastructure as a Service (IaaS), Platform 

as a Service (PaaS) and Software as a Service (SaaS). Each model provides different levels of abstraction, 

control, and flexibility for managing IT resources. 
j<dl=̈  mß.Kkfha§" j<dl=¨ fiajd imhkakd úiska mßYS,lhskag ,nd fok md,k iy l<ukdlrK 
uÜgï ks¾jpkh lrk m%Odk fiajd wdlD;s ;=kla we;' fuu wdlD;Ska kï há;, myiqlï fiajdjla 
f,i (IaaS), fiajdjla f,i fõÈldj (PaaS) iy uDÿldx.hla fiajdjla f,i (SaaS) fõ' iEu wdlD;shlau 
f;dr;=re ;dlaIK iïm;a l<ukdlrKh i|yd úúO uÜgï úhqla; lsÍï" md,kh iy kuHYS,SNdjh 
imhhs' 
 

1) Infrastructure as a Service / fiajdjla f,i há;, myiqlï (IaaS) 
 

IaaS provides virtualized computing resources over the internet, such as servers, storage, networks, 

and operating systems. It allows users to rent the infrastructure they need to run applications, with the 

cloud provider managing the underlying hardware. Users are responsible for managing the operating 

system, middleware, and applications. Some use cases are Hosting websites, virtual machines, 

development environments, data storage, disaster recovery. 

IaaS i¾j¾" wdphkh" cd, iy fufyhqï moaO;s jeks wka;¾cd,h yryd w;:H l< mß.Kl 
iïm;a imhhs' j,dl=¿ imhkakd háka mj;sk oDVdx. l<ukdlrKh lrñka" fhÿï Odjkh lsÍug 
wjYH há;, myiqlï l=,shg .ekSug mßYS,lhskag bv i,ihs' fufyhqï moaO;sh" ñâ,afjhd¾ 
iy fhÿï l<ukdlrKh lsÍu i|yd mßYS,lhska j.lsj hq;=h' iuyr Ndú; wjia:d kï i;aldrl 
fjí wvú" w;:H hka;%" ixj¾Ok mßirhka" o;a; .nvd lsÍu" wdmod m%;sidOkhhs' 
 

Examples : Amazon Web Services (AWS), Microsoft Azure, Google Compute Engine 

 

2) Platform as a Service / fiajdjla f,i fõÈldj (PaaS) 
 

PaaS offers a platform that includes infrastructure along with development tools, middleware, and 

databases. It allows developers to build, deploy, and manage applications without worrying about the 

underlying hardware and operating systems. The cloud provider handles everything related to 

infrastructure, while users focus on their applications and data. Some use cases are Application 

development, API development, web applications, DevOps. 

ixj¾Ok fuj,ï" ñâ,afjhd¾ iy o;a; iuqodhka iuÕ há;, myiqlï we;=<;a fõÈldjla PaaS 
bÈßm;a lrhs' háka mj;sk oDvdx. iy fufyhqï moaO;s .ek lror fkdù fhÿï ;ekSug" 
fhoùug iy l<ukdlrKh lsÍug th ixj¾Olhskag bv i,ihs' j<dl=¨ imhkakd há;, 
myiqlï yd iïnkaO iEu fohlau yiqrejk w;r mßYS,lhska Tjqkaf.a fhÿï iy o;a; flfrys 
wjOdkh fhduq lrhs' iuyr Ndú; wjia:d kï fhÿï ixj¾Okh, API ixj¾Okh" fjí fhÿï" 
DevOps fõ' 
 

Examples : Google App Engine, Microsoft Azure App Service, Heroku 
 
3) Software as a Service / fiajdjla f,i uDÿldx. (SaaS) 
 

SaaS delivers software applications over the internet on a subscription basis. Users access the software 

through a web browser or application interface, and the cloud provider manages everything, including 

infrastructure, platform, and software maintenance. SaaS eliminates the need for organizations to 

install and run applications on their own systems. Some use cases are Email services, customer 

relationship management (CRM), enterprise resource planning (ERP), collaboration tools. 

SaaS odhl;aj moku u; wka;¾cd,h yryd uDÿldx. fhÿï ,nd fohs' mßYS,lhska fjí 
w;srslaiqjla fyda fhÿï w;=reuqyqK;la yryd uDÿldx.hg m%fõY jk w;r" j,dl=¿ imhkakd 
há;, myiqlï" fõÈldj iy uDÿldx. kv;a;=j we;=¿ ish,a, l<ukdlrKh lrhs' SaaS úiska 
wdh;kj,g ;ukaf.au moaO;s u; fhÿï ia:dmkh lr Odjkh lsÍfï wjYH;djh bj;a lrhs' 
iuyr Ndú; wjia:d kï úoHq;a ;eme,a fiajd" mdßfNda.sl iïnkaO;d l<ukdlrKh^CRM&" jHjidh 
iïm;a ie,iqïlrKh ^ERP&" iyfhda.S;d fuj,ï fõ' 
 

Examples : Google Workspace, Microsoft 365, Salesforce 
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4) Function as a Service / fiajdjla f,i l%shd lsÍu (FaaS) 
 

FaaS allows developers to upload and execute small pieces of code in response to specific events, 

without provisioning or managing the underlying infrastructure. The platform automatically scales the 

execution environment to handle the workload, meaning it can run thousands of instances in parallel 

or scale down to zero when not in use. The cloud provider fully handles the infrastructure and runtime 

environment. Some use cases are Event-driven applications, IoT data processing, real-time file 

processing, backend services for mobile or web apps, task automation. 

FaaS ixj¾Olhskag háka mj;sk há;, myiqlï m%;smdok fyda l<ukdlrKh fkdlr" úfYaIs; 
isÿùï j,g m%;spdr jYfhka l=vd fla; fldgia Wvq.; lsÍug iy l%shd;aul lsÍug bv i,ihs' 
jev m%udKh yeisrùug fõÈldj iajhxl%Shj l%shd;aul lsÍfï mßirh mßudKh lrhs" thska woyia 
lrkafka thg iudka;rj wjia:d oyia .Kkla Odjkh l< yels fyda Ndú;fha fkdue;s úg ìxÿjg 
mßudKh l< yels njhs' j,dl=¿ imhkakd há;, myiqlï iy Odjk ld, mßirh iïmQ¾Kfhka 
yiqrejhs' iuyr Ndú; wjia:d jkafka isÿùï-Odjkh lrk fhÿï" IoT o;a; ieliSu" ;;H ld,Sk 
f.dkq ieliSu" cx.u fyda fjí fhÿï i|yd miqìï fiajd" ld¾h iajhxl%ShlrKhhs' 
 

Examples: AWS Lambda, Google Cloud Functions, Azure Functions, IBM Cloud Functions 

 
(ii) What are the three steps in the FETCH-EXECUTION cycle of a computer? 

mß.Klhl wdyrK-l%shdlrjqï (Fetch-Execution) pl%fhys mshjr ;=k fudkjd o? 
 

The FETCH-EXECUTION cycle, also known as the instruction cycle, is the process by which a computer 

retrieves and executes instructions from memory. This cycle consists of three key steps fetch, decode, and 

execute. Each step is crucial for the proper functioning of a computer's central processing unit (CPU), 

allowing it to perform a wide variety of tasks. 

FETCH-EXECUTION pl%h" Wmfoia pl%h f,io ye¢kafõ" mß.Klhla u;lfhka Wmfoia ,ndf.k 
l%shd;aul lrk l%shdj,shhs' fuu pl%h ,nd .ekSu" úfla;kh lsÍu iy l%shd;aul lsÍu hk m%Odk 
mshjr ;=klska iukaú; fõ' mß.Klfha uOHu ieliqï tAllfha CPU ksis l%shdldÍ;ajh i|yd iEu 
mshjrlau b;d jeo.;a jk w;r" th úúO ld¾hhka bgq lsÍug bv i,ihs' 
 

1) Fetch / Wmfoia ,nd .ekSu 
In the first step, the CPU retrieves, or fetches an instruction from the computer's memory (RAM). The 

Program Counter (PC) holds the memory address of the next instruction to be executed, and this 

address is sent to the Memory Address Register. The CPU then accesses the specified memory location 

and copies the instruction to the Memory Data Register. From there, the instruction is transferred to 

the Instruction Register (IR), where it will be processed in the next step. After fetching the instruction, 

the PC is incremented to point to the next instruction, preparing the CPU for the following cycle. 

m<uq mshjf¾§" CPU mß.Klfha u;lfhka RAM Wmfoia ,nd .kS" ke;fyd;a ,nd .kS' l%uf,aL 
.Klh ^PC& l%shd;aul l< hq;= B<Õ Wmfoia j, u;l ,smskh ;nd we;s w;r" fuu ,smskh 
u;l ,smsk f,aLkhg hjkq ,efí' miqj CPU úiska ksYaÑ; u;l ia:dkhg m%fõY ù Wmfoia u;l 
o;a; f,aLkhg msgm;a lrhs' t;eka isg" Wmfoia WmfoaYk f,aLkhg^IR& udre lrkq ,efí" tys§ 
th B<Õ mshjfra§ ilikq ,efí' Wmfoia ,nd .ekSfuka miq" mß.Klh B<Õ Wmfoia fj; fhduq 
lsÍu i|yd jeä lrkq ,efí" my; pl%h i|yd CPU iQodkï lrhs' 

 
2) Decode / Wmfoia úfl;kh lsÍu 

Once the instruction has been fetched and stored in the IR, the CPU moves to the decode step. In this 

phase, the Control Unit (CU) interprets the instruction by breaking it down into components, such as 

the operation code (opcode) and any operands. The opcode specifies the operation to be performed 

(e.g., addition, data movement), while the operands provide the data or memory addresses involved in 

the operation. The decoding process involves translating the binary instruction into a form that the 

CPU can understand and prepare for execution. 

Wmfoia ,ndf.k IR ;=< .nvd l< miq"CPU úfla;k mshjr fj; .uka lrhs' fuu wÈhf¾§" 
md,k tAllh^CU& fufyhqï fla;h^opcode& iy ´kEu Tfmrdkaâ jeks ixrpl j,g leãfuka 
Wmfoia w¾:l:kh lrhs' Tmafldaâ uÕska isÿ l< hq;= fufyhqu ^Wod( tl;= lsÍu" o;a; p,kh& 
i|yka lrk w;r" Tfmrdkaâ úiska fufyhqug iïnkaO o;a; fyda u;l ,smsk imhhs' úfla;kh 
lsÍfï l%shdj,shg oaúuh Wmfoia CPU yg f;areï .; yels iy l%shd;aul lsÍug iQodkï úh 
yels wdldrhla njg mßj¾;kh lsÍu we;=<;a fõ' 
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3) Execute / Wmfoia l%shd;aul lsÍu  

After decoding the instruction, the CPU proceeds to the execute phase, where it carries out the 

operation specified by the instruction. Depending on the opcode, this could involve performing 

arithmetic or logic operations, transferring data between registers, or interacting with input/output 

devices. For instance, if the instruction is an arithmetic operation like addition, the Arithmetic Logic 

Unit (ALU) will process the operands and store the result in a register. Once the execution is complete, 

the CPU checks for any further instructions, and the cycle begins again with the next fetch step. 

Wmfoia úfla;kh lsÍfuka miq" CPU l%shd;aul wÈhr fj; .uka lrhs" tys§ th Wmfoia u.ska 
olajd we;s fufyhqu isÿ lrhs' opcode u; mokïj" fuhg wxl .KS; fyda ;d¾lsl fufyhqï isÿ 
lsÍu" f,aLk w;r o;a; udre lsÍu fyda wdodk$m%;sodk Wmdx. iuÕ wka;¾l%shd lsÍu we;=<;a úh 
yelsh' WodyrKhla f,i" Wmfoia tl;= lsÍu jeks wxl .KS;uh fufyhqula kï" wxl .KS; 
;d¾lsl tAllh^ALU& Tfmrkaâ ilia lr m%;sM, f,aLkhl .nvd lrhs' l%shd;aul lsÍu wjika 
jQ miq" CPU úiska jeäÿr Wmfoia i|yd mßlaYd lrk w;r" pl%h ó<Õ ,nd .ekSfï mshjr 
iuÕ kej; wdrïN fõ' 

 

The fetch-execution cycle repeats continuously as long as the computer is running, enabling the CPU to 

process instructions rapidly and perform various tasks efficiently. 
mß.Klh l%shd;aul jk ;dla" ,nd .ekSu-l%shd;aul lsÍfï pl%h wLKavj mqkrdj¾;kh jk w;r" 
CPU yg Wmfoia blaukska ieliSug iy úúO ld¾hhka ld¾hlaIuj isÿ lsÍug yels fõ' 

 
(b) Match each of the given sentences (i) - (v) relating to computer networks with the most suitable item 

from the list below. / mß.Kl cd,j,g iïnkaO (i) isg (v) f;la jk tla tla j.ka;sh" ,ehsia;=fjys 
§ we;s jvd;au iqÿiq whs;uh iu. .,mkak' 

 
List / ,ehsia;=j = {ADSL Connection (ADSL iïnkaOh), DSL Connection (DSL iïnkaOh), FTP, HTTP, 
Internet Layer (wka;¾cd, ia;rh), Malware (wksIaG uDÿldx.), Phishing (;;=nEu), TCP, Transport Layer 
(m%jdyk ia;rh), UDP} 

 
(i) A simple and query based communication model with a minimum use of protocol mechanisms applied  

in transport layer. / m%jdyk ia;rfhys fhfokakd jQ kshudj,s l%ufõo wju jYfhka Ndú; jk ir, 
iy úuiqï (query) mdol lr.;a ikaksfõok wdlD;shls' 

 
(ii) A protocol for data communication in the World Wide Web. 

f,dal úisß úhufkys o;a; ikaksfõokh i|yd jk kshudj,shls 
 
(iii) The layer that defines the addressing and routing structures used for the TCP/IP protocol suite in the  

TCP/IP model. / TCP/IP wdlD;sfhys TCP/IP kshudj,sh i|yd Ndú; jk ,smskhka (addressing) iy 
ud¾.lrK (routing) jHqy w¾:olajkq ,nk ia;rhls 

 
(iv) The process of attempting to get sensitive information from someone by pretending as a trustworthy  

person. / úYajdijka; whl= f,i fmkS isáñka hïlsis mqoa.,fhl=f.ka ixfõ§ f;dr;=re ,nd .ekSug 
;e;a flfrk l%shdoduh 

 
(v) The connection that allows the data transmission at much greater speed and capacity than the  

narrowband services / mgql,dm (narrowband) fiajdjkag jvd b;d jeä fõ.fhka iy jeä Odß;dfjka 
o;a; iïfma%IKh i|yd jk iïnkaOhls 

 

Note: Write only the matching item against the phrase number. 

igyk : j.ka;s wxlhg bÈßfhys .e<fmk whs;uh muKla ,shd olajkak' (jryka ;=< we;eïúg § 
we;s bx.%Sis f;areu ,sùu wjYH fkdfõ') 
 

(i) ……………………………….................... 

(ii) ……………………………….................... 

(iii) ……………………………….................... 

(iv) ……………………………….................... 

(v) ……………………………….................... 
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(i) A simple and query-based communication model with a minimum use of protocol mechanisms applied in  

the transport layer  describes UDP (User Datagram Protocol). UDP is a connectionless protocol that allows 

for fast transmission of data without the overhead of ensuring reliability or order. It is suitable for 

applications where speed is critical, such as video streaming or online gaming, where occasional data loss 

is acceptable. 
m%jdyk ia;rfha fhfok wju kshudj,s hdka;%Khla iys; ir, iy úuiqï mokï jQ ikaksfõok 
wdlD;shla UDP (mßYS,l o;a; kshudj,sh& úia;r lrhs' UDP hkq úYajikSh;ajh fyda wkqms<sfj, 
iy;sl lsÍfï fmdÿ ld¾h Ndrhlska f;drj o;a; fõ.fhka iïfm%aIKh lsÍug bv i,ik iïnkaO;d 
rys; kshudj,shls' ùäfhda m%jdyh fyda ud¾..; l%Svd jeks fõ.h ;SrKd;aul jk fhÿï i|yd th 
iqÿiq fõ" úáka úg o;a; ke;sùu ms<s.; yelsh' 

 

(ii) A protocol for data communication in the World Wide Web refers to HTTP (Hypertext Transfer Protocol).  

HTTP is the foundation of data communication on the web, allowing browsers to request and receive web 

pages and resources from servers. It operates at the application layer of the Internet protocol suite and 

defines how messages are formatted and transmitted. 

f,dal jHdma; fjnfha o;a; ikaksfõokh i|yd jk kshudj,shla HTTP ^wêfm< yqjudre kshudj,sh& 
fj; fhduq lrhs' HTTP hkq fjnfha o;a; ikaksfõokfha moku jk w;r" n%jqirhg fjí msgq iy 
iïm;a fiajdodhlhkaf.ka b,a,Sug iy ,nd .ekSug bv i,ihs' th wka;¾cd, kshudj,s lÜg,fha 
fhÿï ia:rfha l%shd;aul jk w;r mKSúv wdlD;slrKh iy iïfm%aIKh lrk wdldrh ks¾jpkh 
lrhs' 

 

(iii) The layer that defines the addressing and routing structures used for the TCP/IP protocol suite in the  

TCP/IP model is the Internet Layer. The Internet Layer is responsible for logical addressing through IP 

addresses and routing packets across networks. It ensures that data can be sent from one host to another 

across interconnected networks, forming a crucial part of the TCP/IP model. 

TCP/IP wdlD;sfha TCP/IP kshudj,s lÜg,h i|yd Ndú;d lrk ,smsk iy ud¾..; jHqyhka ks¾jpkh 
lrk ia;rh wka;¾cd, ia:rh fõ' wka;¾cd, ia;rh IP ,smsk yryd ;d¾lsl ,smsk iy cd, yryd 
melÜ ud¾..; lsÍu i|yd j.lsj hq;=h' th TCP/IP wdlD;sfha ;SrKd;aul fldgila jk wka;¾ 
iïnkaê; cd, yryd tla Odrlhl isg ;j;a Odrlhlg o;a; heúh yels nj iy;sl lrhs' 

 
(iv) The process of attempting to get sensitive information from someone by pretending as a trustworthy person  

describes Phishing. Phishing is a cyber attack technique where attackers impersonate legitimate entities to 

trick individuals into revealing personal information, such as passwords or credit card numbers. It often 

involves deceptive emails or websites that appear authentic. 
úYajdijka; mqoa.,fhl= f,i fmkS isáñka hful=f.ka ixfõ§ f;dr;=re ,nd .ekSug W;aidy lsÍfï 
l%shdj,sh Phishing úia;r lrhs' ;;=nEï hkq uqrmo fyda fl%äÜ ldâ wxl jeks mqoa.,sl f;dr;=re 
fy<s lsÍug mqoa.,hska /jàug m%ydrlhska kS;Hdkql+, wdh;k f,i fmkS isák ihsn¾ m%ydr l%uhls' 
th fndfyda úg /já,sldr Bfï,a fyda wjHdc f,i fmfkk fjí wvú we;=<;a fõ' 

 

(v) The connection that allows the data transmission at much greater speed and capacity than narrowband  

services refers to ADSL Connection (Asymmetric Digital Subscriber Line). ADSL provides high-speed 

internet access over traditional copper telephone lines, allowing for faster download speeds compared to 

upload speeds. It enables users to have a continuous internet connection while still using their phone line 

for voice calls. 
mgq l,dm fiajdj,g jvd jeä fõ.hlska iy Odß;djhlska o;a; iïfm%aIKhg bv i,ik iïnkaO;djh 
ADSL iïnkaO;djh ^wiuñ;sl wxls; .%dyl f¾Ldj& fj; fhduq lrhs' ADSL iïm%odhsl ;U ÿrl:k 
ud¾. yryd wêfõ.S wka;¾cd, m%fõYh ,nd fohs" Wvq.; lsÍfï fõ.hg idfmalaIj fõ.j;a nd.; 
lsÍfï fõ.hla ,nd fohs' th yv weu;=ï i|yd Tjqkaf.a ÿrl:k ud¾.h Ndú; lrk w;r;=r 
wLKav wka;¾cd, iïnkaO;djhla ,nd .ekSug mßYS,lhskag yelshdj ,nd foa' 

 
Explanation of Each Item in the List / ,ehsia;=fõ tla tla whs;uh meyeÈ,s lsÍu 
 
ADSL Connection : ADSL technology allows for high-speed internet access using existing copper 
telephone lines, providing faster download speeds than upload speeds. It enables simultaneous voice and 
data transmission, making it a popular choice for residential broadband. 
ADSL ;dlaYkh oekg mj;sk ;U ÿrl:k ud¾. Ndú;fhka wêfõ.S wka;¾cd, m%fõYhg bv i,ihs" 
Wvq.; lsÍfï fõ.hg jvd fõ.j;a nd.; lsÍfï fõ.hla imhhs' th fkajdisl fn%daânEkaâ i|yd 
ckm%sh f;aÍula lrñka tljr yv iy o;a; iïfm%aIKh il%Sh lrhs' 
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DSL Connection : DSL (Digital Subscriber Line) encompasses various technologies, including ADSL, 
that provide internet access via telephone lines. DSL connections offer greater bandwidth than traditional 
dial-up services, allowing for faster internet browsing and data transfer. 
DSL ^wxls; .%dyl f¾Ldj& ÿrl:k ud¾. yryd wka;¾cd, m%fõYh imhk ADSL we;=¿ úúO 
;dlaIKhka we;=<;a fõ' DSL iïnkaO;d idïm%odhsl vh,a-wma fiajdjkag jvd úYd, l,dm m<,la ,nd 
fohs" fõ.j;a wka;¾cd, .fõIKh iy o;a; yqjudrej i|yd bv i,ihs' 
 
FTP (File Transfer Protocol / f.dkq yqjudre kshudj,sh) : FTP is a standard network protocol used to 
transfer files between a client and server over a TCP-based network. It allows users to upload or download 
files, manage directories, and perform file operations on remote servers. 
FTP hkq TCP-mdol cd,hla yryd fiajd,dNsfhl= iy fiajdodhlfhl= w;r f.dkq udre lsÍug Ndú;d 
lrk iïu; cd, kshudj,shls' th mßYS,lhskag f.dkq Wvq.; lsÍug fyda nd.; lsÍug" kdudj,s 
l<ukdlrKh lsÍug iy ÿria: fiajdodhlhka u; f.dkq fufyhqï isÿ lsÍug bv i,ihs' 
 
HTTP (Hypertext Transfer Protocol) : HTTP is an application-layer protocol used primarily for 
transmitting hypertext via the web. It enables browsers to request resources from web servers, facilitating 
the exchange of information across the internet. 
HTTP hkq uQ,sl jYfhka fjí yryd wêfm< iïfm%aIKh lsÍu i|yd Ndú;d lrk fhÿï-ia:r 
kshudj,shls' th wka;¾cd,h yryd f;dr;=re yqjudre lr .ekSug myiqlï i,iñka fjí i¾j¾ 
fj;ska iïm;a b,a,d isàug n%õi¾j,g yelshdj ,nd fohs' 
 
Internet Layer  / wka;¾cd, ia;rh ( The Internet Layer is responsible for addressing and routing packets 
using protocols like IP (Internet Protocol). It plays a critical role in ensuring data can traverse multiple 
networks to reach its destination. 
IP ^wka;¾cd, kshudj,sh& jeks kshudj,sh Ndú;fhka melÜ wduka;%Kh lsÍu iy ud¾..; lsÍu 
i|yd wka;¾cd, ia;rh j.lsj hq;=h' o;a; tys .ukdka;h lrd <Õd ùug nyq cd, yryd .uka 
l< yels nj iy;sl lsÍfï§ th ;SrKd;aul ld¾hNdrhla bgq lrhs' 
 
Malware / wksIag uDÿldx.: Malware refers to malicious software designed to harm or exploit any 
programmable device or network. Types of malwares include viruses, worms, trojans, ransomware, and 
spyware, each with different methods of attack and impact. 
wksIag uDÿldx. hkq ´kEu jevigyka.; l< yels Wmdx.hlg fyda cd,hlg ydks lsÍug fyda 
iQrdlEug ks¾udKh lr we;s wksIag uDÿldx. fõ' wksIag uDÿldx. j¾. j,g ffjria" mKqjka" 
fg%dacka" lmamï uDÿldx. iy T;a;= uDÿldx. we;=<;a fõ" tA iEu tllau úúO m%ydr iy n,mEï l%u 
we;' 
 
Phishing / ;;=nEï: Phishing attacks aim to deceive individuals into providing sensitive information by 
masquerading as trustworthy entities. This technique often involves fraudulent emails or websites 
designed to look legitimate. 
;;=nEï m%ydrj, wruqK jkafka úYajdiodhl wdh;k f,i fjiaj,d .ksñka ixfõ§ f;dr;=re iemhSug 
mqoa.,hka /jàuhs' fuu ;dlaYkh fndfyda úg kS;Hdkql+, f,i fmfkk mßÈ ks¾udKh lr we;s 
jxpksl Bfï,a fyda fjí wvú we;=<;a fõ' 
 
TCP (Transmission Control Protocol / iïfm%aIK md,k kshudj,sh) : TCP is a core protocol within the 
Internet protocol suite that provides reliable, ordered delivery of data between applications over a network. 
It ensures that packets are delivered error-free and in sequence. 
TCP hkq cd,hla yryd fhÿï w;r úYajdiodhl" weKjqï l< o;a; fnod yeÍu imhk wka;¾cd, 
kshudj,s lÜg,h ;=< we;s uQ,sl kshudj,shls' melÜ fodaIhlska f;drj iy wkqms<sfj,ska fnod yeÍu 
iy;sl lrhs' 
 
Transport Layer / m%jdyk ia;rh: The Transport Layer manages end-to-end communication between 
devices on a network. It includes protocols like TCP and UDP, which handle data segmentation, error 
checking, and flow control. 
m%jdyk ia;rh cd,hl Wmdx. w;r wka;fha isg wjidkh olajd ikaksfõokh l<ukdlrKh lrhs' 
o;a; LKavkh" fodaI mÍlaId lsÍu iy m%jdy md,kh yiqrejk TCP iy UDP jeks kshudj,s thg 
we;=<;a fõ' 
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4.(a) An operating system uses Process Control Blocks (PCBs) to maintain important information about  

each process. 
fufyhqï moaO;shla tla tla l%shdj,shg (process) wod< jeo.;a f;dr;=re mj;ajdf.k hEug l%shdhk 
md,k LKav (Process Control Blocks [PCB]) Ndú; lrhs' 

 
(i) Read the following scenario and answer the given question: 

my; úia;rh lshjd wid we;s m%Yakhg ms<s;=re imhkak' 
 
Piyal starts a spreadsheet program on a single processor computer to use the budget.xls file that he 
saved the day before. He also is running a web browser that he uses to check his email. 
msh,a úiska ;ks ilikhla (single processor) iys; mß.Klhl fmrod ;ud úiska .nvd l< 
budget.xls f.dkqj Ndú; lsÍug me;=reïm;a l%uf,aLhla wrUhs' ;udf.a e-;emE, mÍlaId lsÍu i|yd 
Tyq fjí w;ßlaiqjla o Odjkh lrhs'  
 

At a particular time, the operating system changes the process state field in PCB of the spreadsheet  
process from “Running” to “Blocked”. Give one likely reason for that transition. 
hï wjia:djl §" fufyhqï moaO;sh" me;=reïm;a l%shdhkhg wod< PCB ys l%shdhk wjia:dj (process 
state) lafIa;%fhys wka;¾.;h “Odjkh jk” (Running) isg “wjysr lrkq ,enQ” (Blocked) f,i 
udre lrhs' tu udrejg fya;= úh yels tla lreKla ,shd olajkak' 

 
The following factors can cause a process to transition from running to blocked. 
fuf,i l%shdj,shl ;;ajh Odjkh jk wjia:dfõ isg wjysr l< wjia:dj olajd udre ùug my; 
wdldrfha fya;= n,mdhs' 
 
The spreadsheet operation needs to read the file  
me;=reïm;a l%shdhkhg f.dkqj lshùug wjYH ùu' 
If the program is reading data from budget.xls, it requires an I/O operation, which causes the process to 
be blocked until the read operation is completed. 
jevigyk budget.xls fj;ska o;a; lshjkjd kï" thg I/O fufyhqula wjYH jk w;r" lshùfï 
fufyhqu wjika jk f;la l%shdj,sh wjysr lsÍug fya;= fõ' 
 
The spreadsheet operation needs to write the file  
me;=reïm;a l%shdhkhg f.dkqj ,sùug wjYH ùu' 
Writing data to the file is also an I/O operation, leading to process being blocked until write is completed. 
f.dkqjg o;a; ,sùuo I/O fufyhqula jk w;r" ,sùu wjika jk f;la l%shdj,sh wjysr lsÍug isÿfõ' 
 
The spreadsheet operation is engaged in receiving input  
me;=reïm;a l%shdhkh wdodk ,nd.ekafï ksr; ùu' 
If the spreadsheet is waiting for user input (e.g., from the keyboard or mouse), the process transitions to 
the "Blocked" state while it waits for that input. 
me;=reïm; mßYS,l wdodkh i|yd n,d isà kï ^Wod( h;=remqjrefjka fyda uQislfhka&" tu wdodkh 
i|yd /£ isák w;r;=r l%shdj,sh "wjysr l<" ;;ajhg ixl%uKh fõ' 
 
The spreadsheet operation is engaged in providing output 
me;=reïm;a l%shdhkh m%;sodkh §fï ksr; ùu' 
If the program is providing output (e.g., displaying updated data to the screen or sending output to a 
printer), it may require operating system's help to complete operation, during which it becomes blocked. 
jevigyk uÕska m%;sodkh imhkafka kï ^Wod( hdj;ald,Sk o;a; ;srhg m%o¾Ykh lsÍu fyda uqøK 
hka;%hlg m%;sodkh heùu&" fufyhqu iïmQ¾K lsÍug fufyhqï moaO;sfha iyh wjYH úh yels w;r" 
tu ld,h ;=< th wjysr ;;ajhg m;a fõ' 
 
Resource unavailability / iïm;a fkdue;slu 

The spreadsheet process might require access to a resource (e.g., memory or a shared file) currently in use 
by another process. It transitions to the "Blocked" state while waiting for the resource to become available. 
me;=reïm;a l%shdj,shg fjk;a l%shdj,shla u.ska oekg Ndú;d lrk iïm;lg ^Wod( u;lh fyda yjq,a 
f.dkqjla& m%fõYh wjYH úh yel' tu iïm; ,nd .ekSug n,d isák w;r;=r th "wjysr l<" 
;;ajhg ixl%uKh fõ' 
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(ii) When the state of a process changes (e.g., “Running” ⟶ “Ready”), the values of the machine  

registers are stored in the PCB of that process. Why is it important to store them? 

l%shdhkhl mj;sk wjia:dj udre jk úg (Wod( “Odjkh jk” ⟶ “iQodkï”), mß.Klfha frðia;rj, 
w.hhka wod< l%shdhkfha PCB ys .nvd flf¾' tu f;dr;=re .nvd lsÍu jeo.;a jkafka wehs? 

 

Storing the values of machine registers in Process Control Block (PCB) is essential for following reasons. 

mß.Klfha frðia;r j, w.hka l%shdj,s md,k LKavfha ^PCB& .nvd lsÍu my; fya;+ka u; 
w;HjYH fõ' 
 

Context Switching / ikao¾N iaúpkh' 
During a state change (e.g., from "Running" to "Ready"), the CPU stops executing the current process and 

switches to another. The current state of the process (including machine registers) must be saved in the 

PCB so it can be resumed later exactly where it was paused. 

;;ajh fjkia ùul§ ^Wod( "Odjkh" isg "iQodkï" olajd&" CPU j;auka l%shdj,sh l%shd;aul lsÍu 
kj;d fjk;a fohlg udre fõ' l%shdj,sfha j;auka ;;a;ajh ^frðia;r we;=¿j) PCB ys iq/lsh hq;=h 
túg th keje;ajQ ia:dkfhka  yßhgu miqj kej; wdrïN l< yel' 
 

Preserving Execution State / l%shd;aul lsÍfï ;;ajh iq/lSu' 
The machine registers hold critical data such as program counters, stack pointers, and general-purpose 

register values that reflect the process's progress. Losing this data would mean the process cannot continue 

correctly. 

frðia;r l%shdj,sfha m%.;sh ms<sìUq lrk l%uf,aL .Klh" stack fmdhskag¾ iy idudkH ld¾h 
frðia;r w.hka jeks ;SrKd;aul o;a; ;nd .kS' fuu o;a; ke;sùu hkq l%shdj,sh ksjerÈj lrf.k 
hd fkdyels njhs' 
 

Efficient Multitasking / ld¾hlaIu nyq ld¾h nj' 
Storing register values allows multiple processes to share the CPU without interfering with one another. 

The operating system can switch between processes while ensuring each resumes its execution seamlessly. 

frðia;r w.hka .nvd lsÍu nyq l%shdj,s j,g CPU tlg ndOd fkdlr fnod .ekSug bv i,ihs' 
fufyhqï moaO;shg l%shdj,s w;r udre úh yels w;r iEu tllau ndOdjlska f;drj l%shd;aul ùu 
iy;sl lrhs' 
 

Fault Recovery / fodaI m%;sidOkh' 
If a process encounters an error or is interrupted, the saved state in the PCB enables the system to debug 

or restart the process from a known state. 

hï l%shdj,shla fodaIhla we;s jqjfyd;a fyda ndOdjla isÿjqjfyd;a" PCB ys iqrlsk ,o ;;ajh okakd 
;;ajhlska l%shdj,sh ksfodia lsÍug fyda kej; wdrïN lsÍug moaO;shg yelshdj ,nd fohs' 
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(b) The block size of a disk is 4 KB. A portion of its File Allocation Table (FAT) 

starting from block 300 at a particular time, is shown below. It gives the blocks of 
maximum.py file as well: 
äialhl tla ldKavhl (block) úYd,;ajh 4 KB fõ' tu äialfha f.dkq úNdck 
j.=fõ (File Allocation Table [FAT]), ldKav 300 ka mgka.efkk fldgil 
;;a;ajh tla;rd wjia:djl § my; rEmfha oelafõ' bka maximum.py f.dkqjg 
wod< ldKav o ,nd.; yels h' 

 

Note : The last block of a file is indicated by -1. 
ie'h q' ( f.dkqjl wjika ldKavh -1 u.ska oelafõ' 
 

(i) Write down the value of an important number that will be stored in the directory entry  
for maximum.py file that will help an operating system locate the blocks in that file. 
fufyhqï moaO;shg maximum.py f.dkqjg wod< ldKav fidhd.ekSug bjy,a jk" tu f.dkqjg wod< 
kdudj,s f;dr;=fry s (directory entry) we;s jeo.;a wxlhl w.h ,shd olajkak' 

 
Here, to find out how many blocks the file spans, start with -1, which represents the last block, and get the 

corresponding block number. Then find if there is another block with that number. If that is the case, the 

block number should be obtained as before. After doing this, if there is no matching block number, the 

directory information related to the file will be represented by that block number. 
fuys§ f.dkqj ldKav fldmuK ixLHdjla olajd úys§ mj;So hkak fidhd ne,Sug wjidk ldKavh 
ksrEmKh lrk -1 ka wdrïN lr Bg wod< ldKav wxlh ,nd.; hq;=h' bkamiqj tu wxlh we;s 
fjk;a ldKavhla mj;So hkaka fiúh hq;=h' tfia mj;Skï fmr mßÈu Bg wod< ldKav wxlh ,nd.; 
hq;=h' tf,i isÿlsÍfuka miq .e<fmk ldKav wxlhla fkdmj;Skï tu ldKav wxlfhka f.dkqjg wod< 
kdudj,s f;dr;=r ksrEmKh fõ' 
 
 
 
 
 
 
 
 
 
 
 

Accordingly, the directory information mentioned here is category 301. And this file spans up to 4 

categories. The size of one of these categories is 4KB. So the total size of the file is 4 x 4KB = 16KB. 

tA wkqj fuys kdudj,s f;dr;=r i|yka ldKavh jkafka 301 fõ' ;jo fuu f.dkqj ldKav 4la olajd 
úys§ mj;S' fuu tla ldKavhl úYd,;ajh 4KB fõ' tuksid f.dkqfõ uq¿ úYd,;ajh jkafka 4 x 4KB 

= 16KB fõ' 
 

(ii) Assume that additional improvements are made to the maximum.py file that results in its size becoming  
20 KB. What changes are needed in the FAT for this purpose? 
maximum.py f.dkqj ;jÿrg;a j¾Okh ù tys úYd,;ajh 20 KB ù hehs is;kak' thg wod<j FATys 
isÿ l< hq;= fjkialï fudkjd o? 
 

In the given FAT structure, each block is 4 KB, so a file of 20 KB will require 5 blocks. Currently, the file 

occupies blocks 300, 303, 304, and additional blocks are needed for the increase in size. 

,nd § we;s FAT jHqyh ;=<" iEu íf,dla tllau 4KB fõ" tneúka 20KB f.dkqjlg íf,dla 5 la 
wjYH fõ' oekg" f.dkqj íf,dla 300" 303" 304 j, we;s w;r m%udKh jeä lsÍu i|yd wu;r 
íf,dla wjYH fõ' 
 

The content of block 304 is moved to block 302 / 304 ys wka;¾.;h 302 g fjkia fõ' 
This means that block 304 no longer holds data related to the file, and its contents are now in block 302. 

As a result, the FAT entry for block 303 (which currently points to 304) should now point to 302 instead. 

fuhska woyia lrkafka íf,dla 304 ;jÿrg;a f.dkqjg wod< o;a; r|jd fkd.kakd w;r tys 
wka;¾.;h oeka íf,dla 302 ys we;s njhs' tys m%;sM,hla f,i" íf,dla 303 i|yd FAT we;=<;a 
lsÍu ^oekg th 304 olajd& 302 fj; fhduq l< hq;=h' 
 

   FAT 
 

300 303 

301 300 

302  

303 304 

304 -1 

 

300 303 

301 300 

302  

303 304 

304 -1 

 

Step 3 
 

Step 4 

 
Step 2 
 

Step 1 

 

-15- RAVINDU BANDARANAYAKE 
 

#ictfromabc 



 

 

 
The content of block 302 is marked as the last block (-1) / 302 ys wka;¾.;h -1 g fjkia fõ' 
Since block 302 now contains the last portion of the file, the FAT entry for block 302 should be updated 

to -1, indicating it is the final block. 

íf,dla 302 oeka f.dkqfõ wjidk fldgi wvx.= neúka" íf,dla 302 i|yd jk FAT m%fõYh -1 fj; 
hdj;ald,Sk l< hq;= w;r" th wjidk fldgi nj olajhs' 

 
(c) Assume that we have a computer that can use 16-bit virtual addresses from 0 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 Ndú; l< yels mß.Klhla wm i;= hehs 
Wml,amkh lrkak' ;j o 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' 

 
(i) The above 16-bit virtual address is made up of the bits of the page number followed by  

offset bits. How many bits in the address are required to store a page number in this computer? 
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' fuu mß.Klfhys" msgq wxlh .nvd lsÍug fhduqfõ fldmuK ìgq 
.Kkla wjYH fõ o? 

 
Let's consider this calculation step by step. 
fuu .Kkh lsÍu mshjfrka mshjr i,ld n,uq' 
 

Virtual Address Breakdown / w;:H ,smskh: 
The virtual address space is 64KB = 26 x 210 = 216 bytes. 

w;:H ,smsk wjldYh 64KB = 26 x 210 = 216 nhsg fõ' 
 

Each page size is 4KB = 22 x 210 = 212 bytes. 

iEu msgqjlu úYd,;ajh 4KB = 22 x 210 = 212 nhsg fõ' 
 
Number of Pages / msgq .Kk: 
The total number of virtual pages is calculated as: 
uq¿ w;;H msgq .Kk .Kkh lrkq ,nkafka( 
 

Number of pages = Virtual Address Space / Page Size = 216 / 212 = 24 

msgq .Kk = w;:H ,smsk wjldY $ msgqjl úYd,;ajh = 216 / 212 = 24 

 

Therefore, there are 16 virtual pages. 

tneúka" w;;H msgq 16 la we;' 
 
Bits for Page Number / msgq wxlh i|yd ìgq .Kk: 

To address 16 virtual pages, the number of bits required is: 

w;:H msgq 16la ,smsk.; lsÍug wjYH ìgq .Kk( 
 

Number of pages = 2Bits for page number 

msgq .Kk = 2msgq wxlh i|yd ìgq 

 
16 = 2Bits for page number 

24 = 2Bits for page number 

4 = Bits for page number 

 

Thus, 4 bits are required to store the page number. 

fï wkqj" msgq wxlh .nvd lsÍu i|yd ìgq 4la wjYH fõ' 
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(ii) User runs particular program having a size of 32KB 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 ;dard.;a lafIa;% lsysmhla my; mßÈ fõ' 

  
• 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 (virtual addresses) 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 fma<sfha 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 0011 0000 0000 0010 is wanted. The above 
virtual Address is mapped to the physical address 110 0000 0000 0010. Explain it. 
fuu l%shdhkfha 0011 0000 0000 0010 w;:H fhduqj wjYH hehs is;kak' by; w;:H fhduqj 110 
0000 0000 0010 fN!;sl fhduqjg wkqrEmKh (mapped) fõ' fuh meyeÈ,s lrkak' 

 
1) Understand the Virtual Address / w;:H ,smskh f;areï .ekSu' 
 

The virtual address provided is 0011 0000 0000 0010. 
imhd we;s w;:H ,smskh 0011 0000 0000 0010 fõ' 
 

This address is in binary. The virtual address can be split into two parts. 
fuu ,smskh oaúuh fõ' w;:H ,smskh fldgia follg fnÈh yelsh' 
 

Page number / msgq wxlh (higher-order bits): 0011 (in binary). 
Page offset / msgq fkrej (lower-order bits): 0000 0000 0010 (in binary). 
 

Conversion to Decimal / oYuhg mßj¾;kh: 
 

Page number / msgq wxlh: 0011 = 3 in decimal. 
Page offset / msgq fkrej: 0000 0000 0010 = 2 in decimal. 
 

This means that the virtual address 0011 0000 0000 0010 represents page number 3 and the offset 
0000 0000 0010. 
fuhska woyia lrkafka 0011 0000 0000 0010 w;:H ,smskh u.ska msgq wxlh 3 iy 0000 0000 
0010 fkrej olajk njhs' 

 

2) Map to Physical Address / fN!;sl ,smskhg wkqrEmKh lsÍu' 
 

The physical address consists of two parts. 
fN!;sl ,smskh fldgia follska iukaú; fõ' 
 

Frame number (higher-order bits): From the page table, the frame number for page 3 is 110 (binary), 

which corresponds to frame 6 in decimal. 

rduq wxlh( msgq j.=fjka" 3 msgqj i|yd rduq wxlh 110 ^oaúuh&" th oYufhka rduq wxl 6 g 
wkqrEm fõ' 
 

Page offset (lower-order bits): This remains the same as in the virtual address, which is 0000 0000 

0010 (binary). / msgq fkrej( fuh w;:H ,smskfha fuka u mj;S" th 0000 0000 0010 ^oaúuh& fõ' 
 

Accordingly, since it maps to frame 110, the virtual address is 110 0000 0000 0010. 

tA wkqj th 110 rduqjg wkqrEmKh jk neúka w;;H ,smskh 110 0000 0000 0010 fõ' 
 
 

Page 
number 

Frame 
number 

Present/ 
absent 

0 101 1 
1 000 0 
2 000 0 

3 110 1 
4 011 1 
5 000 0 

6 111 1 
7 000 0 
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(iii) Assume that there was a request for the virtual address 0001 0000 0000 0000. Due to the  

set of tasks that the operating system initiated to fulfil that request, the present/absent bit of the page 
number 6 in the above page table changed from 1 to 0. What is the likely 15-bit physical address that the 
virtual address 0001 0000 0000 0000 will be mapped to? 
0001 0000 0000 0000 w;:H fhduqj wjYH jQfha hhs Wml,amkh lrkak' tu wjYH;djh bgqlr,Sug 
fufyhqï moaO;sh wdrïN l< l%shdj,sj, m%;sM,hla f,i by; msgq j.=fjys msgq wxl 6 g wod< 
we;$ke; ìgqj 1 isg 0 f,i fjkia úh' 0001 0000 0000 0000 fhduqj wkqrEmKh ùug bv we;s ìgq 
15 lska hq;a fN!;sl fhduqj l=ula o? 

 

Analyze the Virtual Address / w;:H ,smskh úYaf,aIKh lsÍu' 
 

The virtual address given is 0001 0000 0000 0000. 

,nd § we;s w;:H ,smskh 0001 0000 0000 0000 fõ' 
 

Split the Virtual Address. 
w;:H ,smskh fjka lsÍu' 
 

Page number / msgq wxlh: 0001 (binary). 

Page offset / msgq fkrej: 0000 0000 0000 (binary). 

 

Convert to Decimal. 
oYuhg mßj¾;kh lsÍu' 
 

Page number / msgq wxlh: 0001 = 1 (decimal). 

Page offset / msgq fkrej: 0000 0000 0000 = 0 (decimal). 

 

Check the Page Table for Page 1 / 1 msgqj i|yd msgq j.=j mÍlaId lrkak' 
 

From the page table: 
msgq j.=fjka( 
 

For Page 1, the frame number is 000 (binary). 

1 msgqj i|yd" rduq wxlh 000 ^oaúuh& fõ' 
 

The Present/absent bit is 0, meaning the page is not in physical memory. 

we;$ke; ìgqj 0 fõ" tkï msgqj fN!;sl u;lfha ke;' 
 

Since the page is not in memory, the operating system needs to handle this case. This typically involves 

page replacement or paging in the required page. 
msgqj u;lfha fkdue;s neúka" fufyhqï moaO;sh fuu m%Yakh yeisrùug wjYH fõ' fuhg idudkHfhka 
msgq m%;sia:dmkh fyda wjYH msgqfõ msgq.; lsÍu we;=<;a fõ' 

 
Impact of the Change in Page 6 / msgqj 6 fjkia lsÍfï n,mEu' 
 
The problem states that during the request for virtual address 0001 0000 0000 0000, the Present/absent bit 

of page 6 was changed from 1 to 0. This suggests that page 6 was removed from physical memory, likely 

to make room for page 1. 

.eg¨j mjikafka 0001 0000 0000 0000 w:;H ,smskh i|yd jk b,a,Su w;r;=r" 6 msgqfõ we;$ke; 
ìgqj 1 isg 0 olajd fjkia lr we;s njhs' fuhska weÕfjkafka 6 msgqj fN!;sl u;lfhka bj;a lr" 
1 msgqjg bv ie,iSu lr we;s njhs' 
 

Likely Frame for Page 1 / msgqj 1 i|yd úh yels rduqj' 
 

Given that page 6 was evicted, its frame (frame 111 = 7 in decimal) becomes available for page 1. It is 

likely that page 1 was brought into physical memory and assigned frame 7. 

6 jk msgqj bj;a lr we;s neúka" tys rduqj ^rduqj 111 = 7 oYufhka& 1 msgqj i|yd ,nd .; yel' 
fndfyda úg 1 msgqj fN!;sl u;lhg f.kú;a 7 rduqj ,nd § we;' 
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Map Virtual Address to Physical Address / w;:H ,smskh fN!;sl ,smskhg wkqrEmlrKh lsÍu' 
 

If page 1 is now mapped to frame 7, the physical address is constructed as follows. 

msgqj 1 oeka rduq 7 fj; is;shï.; lr we;akï" fN!;sl ,smskh my; mßÈ f.dvk.d we;' 
 

Frame number / rduq wxlh: 111 (binary) for frame 7. 

Page offset / msgq fkrej: 0000 0000 0000 (binary), which remains unchanged / th fkdfjkiaj mj;S' 
 

Combining these, 
fïjd tAldnoaO l< úg" 
 

Physical address / fN!;sl ,smskh = 111 0000 0000 0000 (binary). 
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1. Consider the logic circuit shown in the figure, in which A, B and C are the inputs and Z is the output. 

wdodk A, B yd C iy m%;sodkh Z jk my; rEmfhys § we;s ;¾lk mßm:h i,lkak' 
 

 

 

 

 

 

 

 
(a) Give the complete truth table for the given circuit. 

by; mßm:h i|yd iïmQ¾K i;H;d j.=j f.dvk.kak' 
 

 

 

 

 

 

 

 

 

 

 

 
(b) Using a Karnaugh map, derive a simplified sum-of-products (SOP) expression for the output Z. 

ldfkda is;shula Ndú;fhka Z m%;sodkh i|yd" iq¿ lrk ,o" .=Ks;j, tl;=fjys (sum-of-products – 
SOP) m%ldYhla jHq;amkak lrkak' 

  

  
 

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

0 0 0 0 0 0 

0 0 1 0 1 0 

0 1 0 1 1 0 

0 1 1 1 1 1 

1 0 0 1 0 0 

1 0 1 1 1 1 

1 1 0 1 1 0 

1 1 1 1 1 1 

 



 

 

 
(c) Using a Karnaugh map, derive a simplified product-of-sums (POS) expression for the output Z. 

ldfkda is;shula Ndú;fhka Z m%;sodkh i|yd" iq¿ lrk ,o" tl;=j, .=Ks;fhys (product-of-sums – 
POS) m%ldYhla jHq;amkak lrkak' 

 

  
Z POS = (A+B).C 

 
(d) Of the two expressions (SOP and POS) you obtained in (b) and (c) above, which one is better to implement 

a more simplified logic circuit than the given logic circuit above? Explain your answer. 
by; fok ,o ;¾lk mßm:hg jvd ir, ;¾lk mßm:hla l%shd;aul lsÍu i|yd" by; (b) iy 
(c) ys Tn úiska ,nd .kakd ,o m%ldY (SOP iy POS) fol w;=frka ljr tlla jvd fyd| jkafka 
o? Tfí ms<s;=r meyeÈ,s lrkak' 

 
The SOP expression / SOP m%ldYkh 

 

Z SOP = B.C + A.C 
 

 
 

The POS expression / POS m%ldYkh 

 

Z POS = (A+B).C 
 

 
 

The SOP expression has 4 literals and it uses 3 gates. The POS expression has 3 literals and uses 2 gates.  

SOP m%ldYkfha mo 4la we;s w;r th  ;d¾lsl oajdr 3la Ndú;d lrhs' POS m%ldYkhg mo 3la we;s 
w;r ;d¾lsl oajdr 2la Ndú;d lrhs' 
 

Therefore, the POS is better to implement a more simplified logic circuit as it contains less literals.  

POS m%ldYkfhys wvq mo iy oajdr m%udKhla wvx.= jk neúka POS jvd ir, l< ;d¾lsl mßm:hla 
l%shd;aul lsÍu jvd iqÿiq fõ' 
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2. Consider the following scenario: 

my; oelafjk ixisoaêh i,lkak( 
 

The PQR Company has three departments, namely Finance, Marketing and Human Resource (HR).  At 
present all the activities of the PQR Company are conducted manually. The company decides to 
computerize all their activities by establishing an IT unit with a computer lab for staff training. Resources 
will be allocated for each department and the IT unit as follows. 
PQR iud.ug uQ,H (Finance), wf,ú lsÍfï (Marketing) iy udkj iïm;a (HR) kñka fomd¾;fïka;= 
;=kla we;' j¾;udkfha § PQR iud.fuys ish¨ u l%shdldrlï w;ahqrej (manually) isÿ flf¾' iud.u 
úiska fiajl uKav,h mqyqKq lsÍu i|yd mß.Kl úoHd.drhla iys; f;dr;=re ;dlaIK tallhla (IT 
Unit) ia:dms; lrñka ish¨  l%shdldrlï mß.Kl.; lsÍug ;SrKh lrhs' my; oelafjk wdldrhg 
tla tla fomd¾;fïka;=jg yd IT tallhg iïm;a fjka lrkq ,efí' 

 

Department 
fomd¾;fïka;=j 

Resources / iïm; a 
Computers 
mß.Kl 

Printer type 
uqøl j¾.h 

Software Server 
uqøl j¾.h 

Finance 28 
01 Network Printer 
01 cd, uqølh 

Accounting Information System 
.sKqïlrK f;dr;=re moaO;sh (AIS) 

HR 40 
01 Network Printer 
01 cd, uqølh 

Human Resource Information System 
udkj iïm;a f;dr;=re moaO;sh (HRIS) 

IT Unit 50 
01 Printer 
01 uqølh 

Learning Management System (LMS) 
bf.kqï l<ukdlrK moaO;sh (LMS) 

Marketing 35 
01 Network Printer 
01 cd, uqølh 

Marketing Information System (MKIS) 
wf,úlrK f;dr;=re moaO;sh (MKIS) 

 
The company proposes the following: 
iud.u my; oelafjk oE fhdackd lrhs( 

 

• A Local Area Network (LAN) for each Department and the IT unit in order to share specific software 
and resources / úfYaIs; jQ uDÿldx. iy iïm;a yjqf,a Ndú; lsÍu i|yd iEu fomd¾;fïka;=jlgu 
iy IT tallhg ia:dkSh fmfoia cd,hla (Local Area Network - LAN). 
 

• LANs in each department to be interconnected via IT unit 
tla tla fomd¾;fïka;=fjys we;s ia:dkSh fmfoia cd, IT tallh yryd tlsfkl iïnkaO lsÍu 
 

• All computers to be given efficient Internet connectivity with the help of a DNS (Domain Name 
System) and proxy servers / jiï kdu moaO;shla (DNS) yd proxy fiajdodhl Wmldrfhka ish¨ u 
mß.Kl i|yd ld¾hlaIu wka;¾cd, iïnkaO;djla ,nd§u 
 

• An Internet Service Provider (ISP) to supply the Internet connectivity to the IT unit 
wka;¾cd, fiajd iemhqïlrejl = (ISP) úiska IT tallh fj; wka;¾cd, iïnkaO;dj ,nd§u 

 

• The entire network to be protected through a firewall 
iïmQ¾K cd,hu .sks mjqrlska (Firewall) wdrla Id lsÍu 

 
(a) Which network topology is the most suitable to satisfy all the above-mentioned requirements? Give one 

reason to justify your answer. / fuu iud.u i|yd cd, mßmd,l fj; 192.168.14.0/24 IP ,smsk ldKavh 
,eî we;' fuu ,smsk ldKavfhka Wmcd, y;rla tla tla fomd¾;fïka;=j$tallh i|yd iE§u u.ska 
fkdavq i|yd IP ,smsk fjka lsÍu isÿ flf¾' 

 
In a star topology, each department and the IT unit can have a central network switch or router to which 
all devices are connected. This setup simplifies management and troubleshooting since each department’s 
network can operate independently while being interconnected through the IT unit. Additionally, in case 
of a device or link failure, only that specific device is affected, not the entire network, which ensures 
minimal disruption and enhances the overall reliability of the network. 
;re ia:,lh ;=<" tla tla fomd¾;fïka;=jg iy f;dr;=re ;dlaIK tAllhg ish¨u Wmdx. iïnkaO 
lr we;s uOHu cd, iaúphla fyda ux yiqrejla ;sìh yelsh' tla tla fomd¾;fïka;= cd,hg f;dr;=re 
;dlaIK tAllh yryd wka;¾ iïnkaê;j iajdëkj l%shd l< yels neúka fuu ieliqu l<ukdlrKh 
iy fodaY ksrdlrKh ir, lrhs' óg wu;rj" Wmdx.hla fyda ine¢hla wid¾:l jQ úg" n,mdkafka 
tu úfYaIs; Wmdx.hg ñi iuia; cd,hg fkdj" wju ndOd lsÍï iy;sl lrk iy cd,fha iuia; 
úYajikSh;ajh jeä ÈhqKq lrhs' 
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192.168.14.0 

11000000.10101000.00001110.00000000 

 

 

 

 

 
 

11000000.10101000.00001110.000000 00 
 

00 
 

01 
 

10 
 

11 

 

Network Part 

 

Host Part 

 

00 

 

 
(b) The Network Administrator has received 192.168.14.0/24 as the IP address block for the company. The IP 

addresses for the nodes are to be allocated after making four subnets from this address block for each 
department/unit. fuu iud.u i|yd cd, mßmd,l fj; 192.168.14.0/24 IP ,smsk ldKavh ,eî we;' 
fuu ,smsk ldKavfhka Wmcd, y;rla tla tla fomd¾;fïka;=j$tallh i|yd iE§u u.ska fkdavq i|yd 
IP ,smsk fjka lsÍu isÿ flf¾' 

 

The following incomplete table shows the sub-netting. Write down the missing IP addresses for each 
department/unit using the following table format. (Assume that subnetting is done under the consideration 
of future expansion of each department/unit.)  
my; oelafjk wiïmQ¾K j.=fjys Wmcd,lrKh fmkajd we;' fuu j.= wdlD;sh wkq.ukh lrñka 
tla tla fomd¾;fïka;=j$tallh i|yd § fkdue;s IP ,smsk ,shd olajkak' ^Wmcd,lrKh lrkq ,nkafka 
tla tla fomd¾;fïka;=fjys$tallfhys wkd.; jHdma;sh i,lñka nj Wml,amkh lrkak'& 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Department 
fomd¾;fïka;=j  

Network ID 

cd, ID 

Broadcast ID 

úldYk ID 

Subnet Mask 
Wmcd, 
wdjrKh 

Usable IP Address 

Range 

Ndú; l< yels IP 
,smsk mrdih  

Finance 192.168.14.0 192.168.14.63 255.255.255.192 
192.168.14.1 – 
192.168.14.62 

HR 192.168.14.64 192.168.14.64 255.255.255.192 
192.168.14.65 – 
192.168.14.126 

IT Unit 192.168.14.128 192.168.14.191 255.255.255.192 
192.168.14.129 – 
192.168.14.190 

Marketing 192.168.14.192 192.168.14.255 255.255.255.192 
192.168.14.193 – 
192.168.14.254 
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192.168.14.193 – 

192.168.14.254 

 

00      

192.168.14.1 – 

192.168.14.62 

 

192.168.14.65 – 

192.168.14.126 

01 

 

192.168.14.129 – 

192.168.14.190 

10 

 



 

 

 
(c) Showing clearly the connection topology and the devices, draw the logical arrangement for the company 

network that the network administrator can implement to fulfill the company’s requirements. (Assume that 
additional IP addresses can be obtained.) 
iïnkaO lsÍfï iaM,lh (topology) iy Wml%u meyeÈ,sj fmkajñka" iud.fuys wjYH;d imqrd,Sug 
cd, mßmd,l úiska l%shd;aul l< yels iud.fuys cd,fha ;d¾lsl ieliqu w¢kak' ^wu;r IP ,smsk 
,nd.; yels nj Wml,amkh lrkak'& 

  

  

 
(d) Network administrator decides to dynamically manage the IP addresses of the entire network. Write down 

the mechanism that needs to be implemented to achieve this task. 
uq¿ cd,fhysu IP ,smsk .;slj (dynamically) l<ukdlrKh lsßug cd, mßmd,l ;SrKh lrhs' fuu 
ld¾hh bIag lr .ekSug lshd;aul l< hq;= hdka;%kh (mechanism) ,shd olajkak' 

 

• Automatic IP Assignment / iajhxl%Sh IP mejreu 
Devices get IP addresses automatically without manual setup. 
Wmdx. w;ska ieliqulska f;drj iajhxl%Shj IP ,smsk ,efí' 
 

• Prevents IP Conflicts / IP .egqï j<lajhs(  
Ensures each device has a unique IP address. 
iEu Wmdx.hlgu wkkH IP ,smskhla we;s nj iy;sl lrhs' 
 

• Easy Network Expansion / myiq cd, mq¿,a lsÍu 
New devices can connect easily, without extra configuration. 
wu;r úkHdihlska f;drj kj Wmdx. myiqfjka iïnkaO úh yel' 
 

• Efficient IP Management / ld¾hlaIu IP l<ukdlrKh 

Unused IPs are returned to the pool for reuse. 
Ndú;hg fkd.;a IP kej; Ndú;h i|yd ixÑ;hg wdmiq ,nd fokq ,efí' 
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7.(a) AB Stores is a grocery shop in your home town. With your expert advise, AB Stores has implemented  

a web-based e-commerce system to conduct their business online as well. Customers can select their 
required products and confirm the order online. 
AB Stores hkq Tnf.a k.rfhys we;s is,a,r nvq idmamqjls' Tnf.a úfYaI{ Wmfoia u; AB Stores 
úiska ud¾..;j jHdmdrh isÿ lsÍu i|yd fjí mdol lr.;a e-jdKscH moaO;shla ia:dms; lrk ,§' 
mdßfNda.slhkag ud¾..;j wjYH ksIamdok f;dardf.k weKjqu iaÒr l< yels fõ' 

 
(i) What is the e-commerce business type applicable in this scenario? : 

fuu ixisoaêhg wod< jk e-jdKscH jHdmdr m%j¾.h (business type) l=ula o? 
 

According to this question, the explanation is as follows, 

fuu m%Yakhg wkqj meyeÈ,s lsÍu fufiah, 

 

B2C or Business-to-Consumer, refers to the type of e-commerce where businesses sell products or services 

directly to individual consumers, who are the end-users. In this scenario, AB Stores has implemented a 

web-based e-commerce system where customers can select their required products and confirm their 

orders online. This clearly aligns with the B2C model, as the store (business) is selling directly to 

customers for personal use. The primary interaction is between AB Stores and the individual shoppers, 

making B2C the applicable business type for this online grocery shopping setup. 

B2C fyda Business-to-Consumer hkafkka woyia jkafka jHdmdr úiska ksIamdok fyda fiajd iDcqju 
wjidk mßYS,lhka jk ;ks mdßfNda.slhskag úl=Kk B-jdKScHh j¾.hhs' fuu wjia:dfjys§" AB 

Stores úiska fjí-mdol B-jdKScH moaO;shla l%shdjg kxjd we;s w;r tys§ mdßfNda.slhskag wjYH 
ksIamdok f;dardf.k wka;¾cd,h yryd Tjqkaf.a weKjqï ;yjqre l< yelsh' .nvdj ^jHdmdrh& 
mqoa.,sl Ndú;h i|yd mdßfNda.slhskag iDcqju úl=Kk neúka fuh B2C wdlD;sh iuÕ meyeÈ,sju 
.e<fma' AB Stores iy ;ks idmamq j,g hkakka w;r uQ,sl wka;¾l%shdj jk w;r" B2C fuu ud¾..; 
is,a,r nvq idmamq ksuúu i|yd wod< jHdmdßl j¾.h njg m;a lrhs' 

 

Answer could be any one of the following, 
ms<s;=r my; i|yka ´kEu tlla úh yelsh" 

 

• B2C 

• Business-to-Consumer  

• Business to customer 
 

(ii) What is the revenue model used in this e-commerce offering of AB Stores? 
e-jdKscH u.ska AB Stores bÈßm;a lrkq ,nk wdodhï wdlD;sh (revenue model) l=ula o? 
 
According to this question, the explanation is as follows, 

fuu m%Yakhg wkqj meyeÈ,s lsÍu fufiah, 

 

The revenue model used in the e-commerce offering of AB Stores is the sales revenue model. This model 

focuses on generating income through the direct sale of products to consumers. When customers visit the 

AB Stores website, they can browse various grocery items, select what they need, and place their orders. 

Each purchase contributes directly to the store's revenue, making sales the primary source of income. 

AB Stores ys e-commerce msßkeófï§ Ndú;d lrk wdodhï wdlD;sh wf,ú wdodhï wdlD;sh fõ' 
fuu wdlD;sh mdßfNda.slhskag ksIamdok iDcqju úlsŒu yryd wdodhï W;amdokh lsÍu flfrys wjOdkh 
fhduq lrhs' mdßfNda.slhskag AB Stores fjí wvúhg msúfik úg" Tjqkag úúO is,a,r nvq msßlaiSug" 
Tjqkag wjYH foa f;dard .ekSug iy Tjqkaf.a weKjqï lsÍug yelsh' iEu ñ,§ .ekSulau fj<|ief,a 
wdodhug iDcqju odhl jk w;r" úl=Kqï uQ,sl wdodhï ud¾.h njg m;a lrhs' 

 

By implementing this sales revenue model, AB Stores aims to provide a convenient shopping experience, 

allowing customers to shop from home. This approach not only increases the store's reach but also 

encourages customers to buy more products due to the ease of browsing on the website. Additionally, AB 

Stores can boost sales by offering promotions and discounts, encouraging customers to make larger 

purchases. Overall, the sales revenue model is essential for AB Stores as it aligns with their goal of 

maximizing profits through effective online sales. 
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fuu wf,ú wdodhï wdlD;sh l%shd;aul lsÍfuka" mdßfNda.slhskag ksjfia isg idmamq hEug bv i,iñka 
myiq idmamq ijdß w;aoelSula ,nd §u AB Stores ys wruqKhs' fuu l%ufõoh fj<|ief,a m%fõYh jeä 
lrúu muKla fkdj fjí wvúfha w;ßlaiSfï myiqj fya;=fjka ;j;a ksIamdok ñ,§ .ekSug 
mdßfNda.slhska Wkkaÿ lrhs' óg wu;rj" AB Stores yg m%j¾Ok iy jÜgï ,nd §fuka" úYd, ñ,§ 
.ekSï lsÍug mdßfNda.slhska Wkkaÿ lsÍfuka úl=Kqï by< kexúh yel' iuia;hla jYfhka" AB Stores 
i|yd wf,ú wdodhï wdlD;sh w;HjYH jkafka th M,odhS ine¢ úl=Kqï yryd ,dNh Wmßu lr 
.ekSfï Tjqkaf.a b,lalh iuÕ iumd; jk neúks' 

 
So, the correct answer is sales revenue model. 
tneúka" ksjerÈ ms<s;=r jkafka wf,ú wdodhï wdlD;sh fõ' 

 
(iii) The e-commerce solution of AB Stores became popular rapidly with a growing userbase. However,  

it was noticed that most of the regular customers from the local community still preferred using the 
physical outlet than the e-commerce offering. Identify two possible reasons for such preference. 
AB Stores ys e-jdKscH úi÷u" j¾Okh jk mßYS,l m%cdj;a iu. fõ.fhka ckm%sh úh' tfiajqjo" 
tu m%foaYfha m%cdj w;ßka wjg isák" ks;sm;d meñfKk mdßfNda.slhka jeä msßila ;jÿrg;a tys 
fN!;sl fj<| wxYh Ndú; lsÍug jeä leue;a;la olajk Lj oek.kakg ,enqKs' fujeks leue;a;lg 
;sìh yels fya;= folla ,shd olajkak' 

 
Answer could be any two of the following, (1 Mark each) 
ms<s;=r my; i|yka ´kEu folla úh yelsh" (,l=Kq 1 ne.ska) 

 
• The ability to select products after checking their (suitability). 

;;ajh ^iqÿiq nj& mßlaId lsÍfuka miqj NdKvh f;dard .ekSug we;s yelshdj' 
 

• The availability of (products) at the point of sale. 
wf,úh isÿjk ia:dkfha§u ^ksIamdok& ,nd.ekSu' 

 

• The willingness to change the methods they use. 
Tjqka úiska Ndú;d lrkq ,nk l%uh fjkia lsÍug we;s leue;a;' 
 

• Lack of knowledge " confidence regarding e-commerce. 
b-jdKScH ms<sno oekqu" úYajdih ke;s ùu' 
 

• The absence of necessary resources/technology (or computers, internet connections, and online 
payment methods). 
w;HdjYH jk iïm;a $ ;dlaIKh fkdue;s ùu' (fyda mß.Kl " wka;¾cd, iïnkaO;d iyd 
ud¾..; f.úfï l%u hk ´kEu tlla úh yel)' 

 

• The convenience of physically going to stores because they are located in the "same area". 
"tu m%foaYfhysu" mdßfnda.slhka jk ksid fy!;slj idmamq j,g hEug we;s myiqj' 

 
(iv) AB Stores extended its e-commerce system to integrate with its suppliers’ systems to  maintain its  

product stocks through automation. What is the e-commerce business type AB Stores implements 
with this system modification? 
AB Stores úiska ish e-jdKscH moaO;sh ;u NdKav f;d. kv;a;= lsÍu i|yd ;u iemhqïlrejkaf.a 
moaO;s iu. iajhxlrKh (automation) u.ska taldnoaO lrk ,§' fuu moaO;s kùlrKh u.ska  AB 
Stores l%shd;aul lrk e-jdKscH jHdmdr m%j¾.h l=ula o? 

 
According to this question, the explanation is as follows, 
fuu m%Yakhg wkqj meyeÈ,s lsÍu fufiah, 
 
The e-commerce business type that AB Stores implements with its system modification to integrate with 
suppliers is B2B (Business-to-Business). This model focuses on transactions between businesses rather 
than between a business and individual consumers. By automating the management of product stocks 
through integration with its suppliers’ systems, AB Stores can efficiently handle orders and inventory 
updates. This integration allows for timely restocking and improved inventory management, ensuring that 
the store can meet customer demand effectively. In the B2B context, these interactions facilitate larger 
order volumes and build strong relationships with suppliers, ultimately enhancing the store's operational 
efficiency and supply chain management. 
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iemhqïlrejka iuÕ tAldnoaO ùug AB Stores tys moaO;s fjkia lsÍu iuÕ l%shd;aul lrk B-
jdKScH jHdmdr j¾.h B2B (Business-to-Business) fõ' fuu wdlD;sh jHdmdrhla iy ;ks 
mdßfNda.slhka w;rg jvd jHdmdr w;r .kqfokq flfrys wjOdkh fhduq lrhs' tys iemhqïlrejkaf.a 
moaO;s iuÕ tAldnoaO lsÍu yryd ksIamdok f;d. l<ukdlrKh iajhxl%Sh lsÍu u.ska" AB Stores 
weKjqï iy bkafjkagß hdj;ald,Sk lsÍï ld¾hlaIuj yeisrúh yel' fuu tAldnoaO lsÍu ld,dkqrEmj 
kej; .nvd lsÍu iy jeäÈhqKq l< bkafjkagß l<ukdlrKh i|yd bv i,ihs" .nvdjg mdßfNda.sl 
b,a¨u M,odhS f,i imqrd,sh yels nj iy;sl lrhs' B2B ikao¾Nh ;=<" fuu wka;¾l%shd úYd, 
weKjqï mßudjkag myiqlï imhk w;r iemhqïlrejka iuÕ Yla;su;a in|;d f.dvkÕd .kS" 
wjidkfha .nvdfõ fufyhqï ld¾hlaIu;dj iy iemhqï odu l<ukdlrKh jeä ÈhqKq lrhs' 
 
So, the correct answer is B2B (Business-to-Business). 
tneúka" ksjerÈ ms<s;=r jkafka B2B (Business-to-Business) fõ' 

 

(v) AB Stores decides to expand its e-commerce solution allowing other local shops to have virtual stores  
within the system. What is the term used to identify the proposed system? 
AB Stores tu m%foaYfha fjk;a idmamq i|yd ;u moaO;sh ;=< w;:H fj<|ie,a mj;ajdf.k hdug 
bv ,ndfoñka ;u e-jdKscH úi÷u mq¿,a lsÍug ;SrKh lrhs' fhdað; moaO;sh y÷kd.ekSug Ndú; 
flfrk moh l=ula o? 

 
According to this question, the explanation is as follows, 

fuu m%Yakhg wkqj meyeÈ,s lsÍu fufiah, 

 

The proposed system that AB Stores is considering, which allows other local shops to have virtual stores 

within its e-commerce solution, is referred to as an E-Commerce Marketplace or Online Marketplace. 

This term describes a platform where multiple vendors can sell their products or services directly to 

consumers through a single website. In this model, AB Stores would act as the intermediary, providing 

the infrastructure and tools for other local shops to set up their virtual storefronts, manage inventory, and 

process transactions. This approach not only enhances the variety of products available to customers but 

also supports local businesses by giving them an online presence, ultimately fostering a collaborative 

shopping environment that benefits both vendors and consumers. 

AB Stores i,ld n,ñka isák fhdað; moaO;sh" wfkl=;a foaYSh fj<|ie,a j,g tys B-jdKScHh úi÷u 
;=< w;:H fj<|ie,a we;s lsÍug bv i,ihs" th B-jdKScH fj<|fmd< fyda ud¾..; fj<|fmd< 
f,i ye¢kafõ' fuu moh úia;r lrkafka nyqúO fjf<kaokag ;u ksIamdok fyda fiajdjka 
mdßfNda.slhskag ;ks fjí wvúhla yryd iDcqju wf,ú l< yels fõÈldjls' fuu wdlD;sh ;=<" AB 

Stores w;rueÈhd f,i l%shd lrkq we;" wfkl=;a foaYSh fj<|ie,a i|yd Tjqkaf.a w;:H fj<|ie,a 
bÈßmi msysgqùug" bkafjkagß l<ukdlrKh lsÍug iy .kqfokq ieliSug há;, myiqlï iy 
fuj,ï imhhs' fuu m%fõYh mdßfNda.slhskag ,nd .; yels úúO ksIamdok jeä ÈhqKq lrkjd muKla 
fkdj foaYSh jHdmdrj,g ud¾..; meje;aula ,nd §fuka Tjqkag iyh olajhs" wjidkfha§ 
úl=Kqïlrejkag iy mdßfNda.slhskag m%;s,dN ,nd fok iyfhda.S idmamq ijdß iys; mßirhla m%j¾Okh 
lrhs' 
 
So, the correct answer is E-Commerce Marketplace or Online Marketplace. 
tneúka" ksjerÈ ms<s;=r jkafka B-jdKScH fj<|fmd< fyda ud¾..; fj<|fmd< fõ' 
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(vi) Write down one advantage that each of the following will receive by having the proposed system in  

(v) above. 
by; (v) ys fhdað; moaO;sh u.ska my; tla tla whg ,efnk tla jdishla ne.ska ,shd olajkak' 

 

According to this question, the advantages are as follows, 
fuu m%Yakhg wkqj jdis my; mßÈ fõ" 

 

Answer could be any one of the following, 
ms<s;=r my; i|yka ´kEu tlla úh yelsh" 

 
1) Customers 

 

• The ability to compare the quality or condition of goods from several vendors in the same market. 
tlu fj<ofmd,lska fj<ÿka lSmfofkl=f.a NdKav fyda tjdfhys ;;ajh fyda iei§fï yelshdj' 
 

• The convenience of fulfilling purchase requirements from multiple vendors at one location. 
tlu ia:dkhl§ fj<ÿka lSmfofkl=f.ka ñ,§ .ekSfï wjYH;djh imqrd .ekSug we;s yelshdj' 
 

• Increased confidence in purchasing from newer vendors that are less popular due to market 

conditions and consistency (certainty), (some third-party protection).  
fj<om, ;;ajh iyd wkql+,;djh ^iy;sl nj& ksid jvd ckm%sh fkdjk w¨;a fj<ÿkaf.ka 
ñ,§ .ekSï ioyd jeä úYajdihla we;s ùu' ^hïÿrlg ;=kajk md¾Yj wdrlaIdj&' 

 
2) AB Stores  

 

• Attract more customers to their e-commerce solutions. 
Tjqkaf.a B-jdKScH úiÿï ioyd jeä mdßfnda.slhska ixLHdjla wdl¾Ykh ùu' 

 

• Gain control/ability to influence online marketers using their system. 
;ukaf.a moaO;sh Ndú;d lrk ud¾..; fj<ÿkayg n,mEï lsÍfï md,kh $ yelshdj ,eîu' 

 

• Obtain market and sales data for analysis and decision-making. 
úYaf,aIKh lsÍug iyd ;SrK .eksu ioyd fj<ofmd< iyd wf,úh ms<sno o;a; ,nd .eksfï 
yelshdj' 

 

• Utilize various online income models in the market. 
fj<ofmd< ;=, úúO ud¾..; wodhï wdlD;s Ndú;hg we;s yelshdj 

 
3) other local shops 

 

• The opportunity to present yourself online without embarking on completely new e-commerce 

project. 
uq¿ukskau kj B-jdKScH úhdmD;shlg fkdhñka ud¾..;j bÈßm;a ùfu wjia:dj ,eîu' 

 

• Cost-sharing for new online participation. 
kj ud¾..; iyNd.S;ajh ioyd úhou yjqf,a fn§hdu' 

 

• Availability of an instant solution to start an online business quickly. 
ud¾..; jHdmdrh blaukska wdrïN lsÍu ioyd laIKSl úiÿula mej;Su' 

 

• Trademark collaboration with other e-commerce businesses in the area. 
m%foaYfhys fjk;a B-jdKScHh jHdmdr iu. fj<o ,l=Kq iyfhda.S;dj' 

 

• Increase business by expanding the customer base (number) / capacity. 
mdßfNda.sl moku ^ixLHdj& $ yelshdj jeälr .ekSfuka fj<odu jeälr .ekSu' 
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(vii) A recent market survey has identified the following about the customers who have registered with  

the AB Stores e-commerce system proposed in (v) above: 
uE;l § lrk ,o ;;= úuiSulg wkqj by; (v) fldgfiys AB Stores i|yd fhdað; e-
jdKscHemoaO;sfhys ,shdmÈxÑ jQ mdßfNda.slhka ms<sn| my; oelafjk oE y÷kd.kakd ,§' 
 
• 98% are nearby residents within a 2 km radius. 

98% la lsf,daóg¾ 2 l jmißhla ;=< isák <Õmd; mÈxÑlrejkah' 
 

• 12% of them are able to pay online (either through credit/debit cards or mobile cash options) 
12% la (Khm;a fyda yrm;a fyda cx.u f.ùu [mobile cash] fyda úl,am u.ska) ud¾..;j f.ùï 
l< yels wh fõ' 

 

• 18% do not wish to pay in advance for a future transaction. 
18% la wkd.;fhys isÿ jk .kqfokqjla i|yd l,a we;sj uqo,a f.ùug wlue;s wh fõ' 

 
What is your suggestion to enable most of the registered customers to make purchases successfully 
through the system and receive their goods at home without any restriction? 
Explain your answer. 
,shdmÈxÑ mdßfNda.slhka w;=frka jeä msßilg lsisÿ iSud lsÍulska f;drj" moaO;sh yryd ñ,§.ekSï 
id¾:lj isÿ lr NdKav ksjig ,nd .ekSug ie,iSu i|yd Tfí fhdackdj l=ula o@ Tfí ms<s;=r 
meyeÈ,s lrkak' 

 
Give marks if the cash-on-delivery option is suggested by the student along with any one of the following 
explanations, 
my; meyeÈ,s lsÍï j,ska ´kEu tlla iu. NdKavh Ndrfok úg uqo,a .ekSu YsIHd úiska fhdackd 
lr we;akï ,l=Kq ,nd fokak' 
 
• This is a low-risk method as users are registered for the purchase/payment. 

mßYS,lhka ñ,§ .ekSu$f.ùu i|yd ,shdmÈxÑ ù we;s neúka fuh wvq wjodkï l%uhls' 
 

• It enables the remaining 88% of registered customers, who can't pay online, to make successful e-
commerce purchases. 
wka;¾cd,h yryd f.úh fkdyels ,shdmÈxÑ mdßfNda.slhskaf.ka b;sß 88% g id¾:l B-jdKScH 
ñ,§ .ekSï lsÍug th yelshdj ,nd fohs' 

 
(viii) With the expected growth of the e-commerce business of AB Stores, you have advised them  to  

outsource the delivery of customer purchased goods to a third-party delivery service. Explain two 
advantages AB Stores can get by doing so. 
AB Stores ys e-jdKscH jHdmdrfhys wfmalaIs; j¾Okh iu." mdßfNda.slhka ñ,§ .;a NdKavefnod 
yeÍu" NdKav fnod yeßu isÿ lrkq ,nk ;=kajk md¾Yajhlg mejÍug Tn úiska Wmfoia § we;'fufia 
lsßfuka AB Stores fj; ,eìh yels jdis folla meyeÈ,s lrkak' 

 
Answer could be any two of the following, (1 Mark each) 
ms<s;=r my; i|yka ´kEu folla úh yelsh" (,l=Kq 1 ne.ska) 

 

• Ability to scale up operations without wasting resources to meet changing demand / No need to 
maintain a separate sales force for distribution / No need for separate vehicles for distribution. 
fjkiajkakd jQ b,a¨ug iß,k f,i iïm;a wmf;a hEfuka f;drj fufyhqï wvq jeä lsÍfï 
yelshdj$fnodyeÍu ioyd fjku wf,úlsßfï lKavdhula kv;a;= lsÍug wjYH fkdúu $ fnod 
yeÍu ioyd fjku jdyk wjYH fkdùu' 
 

• Ease of order management by not having the responsibility of managing the risks involved in the 
delivery process. 
fnodyeÍfï l%shdj,sfha§ isÿjk wjodkï kv;a;= ^l<uKdlrKh& lsÍfï j.lSu fkdue;s ùfuka 
weKjqï l<uKdlrKh lsÍfï myiqj' 
 

• The advantage of being able to negotiate a lower price with the supporting third party. 
iyldr msgia;r md¾Yjh iu. wvq ñ,la ioyd fldka;rd;a;=jlg t,ôug we;s yelshdfjys jdish' 
 

• Ability to engage a dedicated professional distribution team for AB Stores business process. 
AB Stores ys jHdmdr l%shdj,sh ioyd jD;a;Suh fnodyeÍfï úfYaIs; lKavdhula iïnkaO lr.eksfï 
yelshdj' 
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(b) Multi agent systems can be used to replace some of the work that require humans. The following 

scenario explains about myTours multi-agent system used to build customized travel packages 
including flight booking, hotel room reservation and taxi booking for local travel during the tour. 
ñksiqka úiska flfrk iuyr ld¾h m%;sia:dmkh lsÍu i|yd nyq-tacka; moaO;s Ndú; l< yels h' 
my; oelafjk ixisoaêh u.ska .=jka hdkd wdik fjka lsÍu" fydag,a ldur fjka lsÍu iy foaYSh 
ixpdr i|yd l=,S r: fjka lsÍu we;=<;a jk wNsreÑlrKh lrk ,o (customized) ixpdr meflachla 
f.dvke.Su i|yd Ndú; jk myTours kï nyq tacka; moaO;sh .ek meyeÈ,s flf¾' 

 

A prospective traveler (user) can access myTours website over the Internet and a chat-bot agent starts 
interacting with the user. User can use voice or text as the input medium. During this interaction 
chat-bot passes the extracted information to a search-agent who will take over from the chat-bot agent 
and proceed to search for travel packages for the user. The search-agent has a group of agents each 
specializing for particular type of travel service such as flight  search, hotel search etc. Once the 
search results are obtained the search-agent prepares the list of travel packages with details and 
displays to the user for confirmation. 
wod< ixpdrlhd ^mßYS,l& yg myTours fjí wvúhg wka;¾cd,h Tiafia m%fõY úh yels w;r 
ixjdofha fhfok frdafnda tacka;jrfhla (chat-bot) mßYS,l iu. wka;¾l%shdj wrUhs' mßYS,lg 
lgyË (voice) fyda mdG (text) fyda wdodk udOH f,i Ndú; l< yel' fuu wka;¾l%shdj w;r;=r 
frdfnda tacka; úiska Wlyd .kq ,nk f;dr;=re fijqï tacka;jrhl=g Ndr lrkq ,nk w;r mßYS,l 
fj; ixpdrl meflach fiùfï ld¾hh tu tacka; úiska frdfnda tacka;f.ka Ndr .kshs' fijqï tacka;g 
.=jka .uka fiùu" fydag,a fiùu jeks tla tla j¾.fha ixpdrl fiajdjka i|yd úfYaI{ tacka;jre 
iuQyhla isá;s' m%;sM, ,nd.;a miq fijqï tacka; úiska úia;r iys; ixpdrl meflac ,ehsia;=j iQodkï 
lr" th ;yjqre lsÍu i|yd mßYS,l fj; m%o¾Ykh flf¾' 

 
(i) Draw a simplified agent diagram of the above explained multi-agent system. Name the important  

entities in your diagram. 
by; meyeÈ,s lrk ,o nyq tacka; moaO;sh i|yd ir, tacka; rEmigykla w¢kak' Tfí igyfkys 
jeo.;a wx. (entities) kï lrkak' 
 
Entities / N=;d¾: : Prospective Traveler (u.shd) /User (mrsYs,lhd), Chat-bot Agent/Chat-bot (frdafnda 
tacka;), Search-Agent (fijqï tacka;), Flight Search/Flight Search Agent (.=jka wdik fiajqï tacka;), 
Hotel Search/Hotel Search Agent (fydag,a fijqï tacka;), Taxi Search/Taxi Search Agent (l=,s r: 
fijqï tacka;) 
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(ii) Which agent cannot be considered as self-autonomous? 

l=uk tacka;jrfhla iaùh-iajhxlrK (self-autonomous) f,i ie,lsh fkdyels o? 
 

Chat-bot Agent / frdfnda tAcka; 

 
(iii) Write a disadvantage of using a multi-agent system for the given example user requirement. 

fok ,o WodyrKfhys mßYS,l wjYH;d i|yd Lyq tacka; moaO;shla Ndú; lsÍfï wjdishla ,shd 
olajkak' 

 
0.5 Marks for any of the following, 

my; i|yka ´kEu tlla i|yd ,l=Kq 0.5 fõ" 
 

• Convenience for the passenger to control the search process. 
u.shdg fijqï l%shdj,sh md,kh lsÍfï myiqj' 

 

• Difficulty for the passenger in interacting with/refining the search process. 
u.shdg fijqï l%shdj,sfhaÈ wka;¾ l%shdj,sfha fh§fï $ ishqï f;aßï lsÍfï wmyiqj' 

 

• The system does not provide the best solution for the passenger. 
moaO;sh u.shdg iß,k fydou úiÿu fkd§u' 

 

• Many answers do not fit the common criteria when agents search for solutions separately. 
tcka;jreka fjk fjku fidhk úiÿï tlal, úg fndfyda ms<s;=re fmdÿ ks¾Kdhlhg fkd.e<mSu' 

 

8.(a) You are given two positive integers N1 and N2 as inputs (assume NI < N2) and you have to output  

the list of even numbers between N1 and N2. Construct a flowchart or a pseudo code to express an 

algorithm for this purpose. 
Tng N1 iy N2 kï Ok ksÅ, ixLHd folla wdodk f,i ,nd oS we;s w;r (N1 < N2 hehs 
Wml,amkh lrkak) Tn úiska N1 iy N2 w;r we;s brÜfÜ ixLHd ,ehsia;=j m%;sodkh l< hq;= fõ' 
fuu ld¾hhg" wod< we,af.dß;uhla m%ldY jk .e,Sï igykla fyda jHdc fla;hla fyda f.dvk.kak' 

 
Method 01:  
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Begin 
    input N1, N2 
    for a = N1 to N2 
        if (a is even) 
            output a 
        end-if 
    end-for 
End 
 

or 

 
Begin 
    input N1, N2 
    a = N1 
    while a <= N2 
        if (a is even) 
            output a 
        end-if 
        a = a + 1 
    end-while 
End 

 



 

 

 
Method 02: 

 
 

Method 03:  
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Begin 
    input N1, N2 
    if (N1 is odd) 
        N1 = N1 + 1 
    end-if 
    while (N1 <= N2) 
        output N1 
        N1 = N1 + 2 
    end-while 
End 

Begin 
    input N1, N2 
    N1 = N1 - 1 
    R = N1 mod 2 
    if (R = 1) 
        M = N1 + 1 
    else 
        M = N1 + 2 
    end-if 
    repeat 
        output M 
        M = M + 2 
    until (M <= N2) 
End 



 

 

 
(b) Consider the flowchart given below. Assume that L 

is a list of positive integers, K is a positive integer 
and every element in L is less than M, which is a 
large integer. 
my; oelafjk .e,Sï igyk i,lkak' L hkq Ok 
ksÅ, ,ehsia;=jla nj;a" K hkq Ok ksÅ,hla nj;a" L 
ys iEu ixLHdjlau M kï jk úYd, ksÅ,hlg jvd 
wvq nj;a Wml,amkh lrkak' 

 
Flowchart Explanation 
.e,Sï igyk meyeÈ,s lsÍu 
 
1. Input Stage / wdodk wÈhr 

The algorithm starts by taking two inputs 
we,af.dß;u wdrïN jkafka wdodk follska : 

 

• A list L of positive integers  
L Ok ksÅ, ,ehsia;=jla 
 

• A positive integer K  
K Ok ksÅ,hla 
 

2. Initialization / wdrïN lsÍu 
N: The length of the list L is determined and stored 
in N. 
L ,ehsia;=fõ È. ;SrKh lr N ys .nvd lr we;' 

 

X: A variable is initialized with a value M, where 
M is a large positive integer. 
úp,Hhla M w.hlska wdrïN fõ" M hkq úYd, 
Ok ksÅ,hls' 
 

a: A counter variable is initialized to 0. 
ljqkagr úp,Hhla 0 f,i wdrïN fõ' 

 
3. Loop Start / Æm wdrïNh: 

The algorithm enters a loop that continues while 
a<N (i.e., until all elements of L are processed). 
we,af.dß;u a<N jk úg (tkï" L ys ish¨u 
uQ,øjH ilik f;la& È.gu mj;sk Æmhlg 
we;=,a fõ' 

 

4. Conditional Checks / fldkafoais i<ld ne,Su: 
For the current element L[a], the following conditions are checked in sequence  
j;auka uQ,dx.h L[a] i|yd" my; fldkafoais wkqms<sfj,ska mÍlaId lrkq ,efí: 
 

▪ First Check / m<uq mÍlaIdj: Is L[a]>K? 
 

If No, the element is ignored, and the algorithm moves to the next iteration. 
ke; kï" uQ,dx.h fkdi,ld yßk w;r" we,af.dß;u B<Õ mqkrdj¾;kh fj; .uka lrhs 

 

▪ Second Check / fojk mÍlaIdj: If L[a]>K , then is L[a]<X? 
 

If Yes, update X with the value L[a]. 
Tõ kï" X w.h iuÕ L[a] hdj;ald,Sk lrkak' 

 

5. Increment Counter / j¾Ol .Klh: 
After processing L[a] , the counter a is incremented by 1. 
L[a] ieliSfuka miq" .Klh 1 lska jeä fõ' 
 

6. Termination / wjika lsÍu: 
Once all elements are processed (a≥N), the loop ends, and the value of X is output. 
ish¨u uQ,dx. ieliQ miq (a≥N)" Æmh wjika jk w;r X ys w.h m%;sodkh fõ' 

 

Start 

input L, K 

N = length of L 

output X 
 

Stop 

No 

X = M 

a = 0 

Is a < N ? 

Is L[a] > K ? 

Is L[a] < X ? 

X = L[a] 

a = a + 1 

No 

No 

Yes 

Yes 

Yes 
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Key Logic in the Flowchart / .e,Sï igyfka m%Odk ;¾lh 
The algorithm identifies the smallest element in the list L that satisfies the condition L[a]>K. If no such 
element exists, X retains its initial value M. 
we,af.dß;u L ,ehsia;=fõ L[a]>K fldkafoaish ;Dma;su;a lrk l=vdu uQ,dx.h y÷kd .kS' tjeks 
uQ,dx.hla fkdue;s kï" X tys wdrïNl w.h M r|jd .kS' 

 
(i) What would be the output if the first input L was 2, 4, 7, 9, 3, 5 and the next input K was 5? 

m<uq wdodkh jk L ys w.hhka 2, 4, 7, 9, 3, 5 iy fojk wdodkh jk K ys w.h 5 jQfha kï" 
m%;sodkh l=ula jkafka o? 

 
Answer / ms<s;=r : 7 

 

Inputs / wdodk:  L=[2,4,7,9,3,5] and K=5 

 

Step (a) L[a] Condition (L[a]>5) Condition (L[a]<X) Update to X Notes 

a=0 L[0]=2 No - No change L[0]=2 is not >5 

a=1 L[1]=4 No - No change L[1]=4 is not >5 

a=2 L[2]=7 Yes Yes X=7 L[2]=7 is >5 and <M 

a=3 L[3]=9 Yes No No change L[3] = 9 is >5 but not <7. 

a=4 L[4]=3 No - No change L[4]=3 is not >5 

a=5 L[5]=5 No - No change L[5]=5 is not >5 

 
(ii) What is the purpose of this algorithm? 

fuu we,af.dß;ufhys wruqK l=ula o? 
 

Purpose of the Algorithm / we,af.dß;ufha mrud¾:h 

The algorithm identifies the smallest element in the list L that is greater than a given threshold K. 

we,af.dß;u uÕska L ,ehsia;=fõ we;s l=vdu uQ,dx.h y÷kd .kS" th ,nd § we;s K g jvd jeä h' 
 

(iii) Develop a Python program to implement the  
algorithm expressed by the flowchart. 
.e,Sï igyfkys m%ldY jk we,af.dß;uh l%shd;aul lsÍu i|yd mhs;ka l%uf,aLhla f.dvk.kak' 

 
Method 01: 
 
Iterative Approach to Find the Smallest Element Larger Than K   
K g jvd úYd, l=vdu uQ,dx.h fiùug mqkrdj¾;k m%fõYh 
 
inList = input("Enter the elements in L (space-separated): ") 
L = [int(x) for x in inList.split()] 
K = int(input("Enter K: ")) 
M = 1000  # A reasonably large value as the initial comparison point 
for i in L: 
    if i > K: 
        if i < M: 
            M = i 
print("Smallest element in L that is larger than K is", M) 
 
Explanation / meyeÈ,s lsÍu: 
 
• Takes input for the list L and the value of K. 

L ,ehsia;=j iy K ys w.h i|yd wdodkh ,nd .kS' 
 

• M is initialized to a large value (e.g., 1000). 
M úYd, w.hla f,i wdrïN lr we; ^Wod( 1000&' 
 

• The list L is iterated through, checking if each element is >K. 
L ,ehsia;=j mqkrdj¾;kh lr we;" tla tla uQ,dx.h >K oehs mÍlaId lrhs' 
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• If the current element is both >K and smaller than M, M is updated. 

j;auka uQ,dx.h >K iy M g jvd l=vd kï" M hdj;ald,Sk fõ' 
 

• After the loop, M holds the smallest element larger than K. 
Æmfhka miqj" K g jvd l=vdu uQ,dx.h M r|jd ;nd .kS' 

 
Method 02: 
 
While Loop Approach to Find the Smallest Element Larger Than K 
K g jvd úYd, l=vdu uQ,dx.h fiùug While Æm m%fõYh 
 
L = [int(x) for x in input("Input elements in L (space-separated): ").split()] 
K = int(input("Input K: ")) 
N = len(L) 
X = 1000  # A reasonably large value as the initial comparison point 
a = 0 
while a < N: 
    if L[a] > K: 
        if L[a] < X: 
            X = L[a] 
    a = a + 1 
print("Smallest element in L that is larger than K is", X) 
 
Explanation / meyeÈ,s lsÍu: 
 
• Takes input for the list L and the value of K. 

L ,ehsia;=j iy K ys w.h i|yd wdodkh ,nd .kS' 
 

• 8For each element, it checks if it is greater than K, and if it is smaller than the current X value. 
tla tla uQ,dx.h i|yd" th K g jvd jeä kï iy th j;auka X w.hg jvd l=vdo hk j. 
th mÍlaId lrhs' 
 

• The smallest value greater than K is stored in X and printed at the end. 
K g jvd jeä l=vdu w.h X ys .nvd lr wjidkfha uqøKh flf¾' 

 
 
Method 03: 
 
Function with Early Exit / l,ska msgùu iuÕ Y%s; 
 
def find_smallest_sorted(L, K): 
    sorted_list = sorted(L) 
    for element in sorted_list: 
        if element > K: 
            return element 
    return None # Return None if no element satisfies the condition 
 
# Input and usage 
L = [int(x) for x in input("Enter the elements in L (space-separated): 
").split()] 
K = int(input("Enter K: ")) 
result = find_smallest_sorted(L, K) 
if result is not None: 
    print("Smallest element in L that is larger than K is", result) 
else: 
    print("No element in L is larger than K") 
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Explanation / meyeÈ,s lsÍu: 
 
• The function find_smallest_sorted sorts the list first, ensuring that the smallest value larger than K 

appears first during iteration. 
find_smallest_sorted Y%s;h m<uqj ,ehsia;=j wkqms<sfj,g ilihs" mqkrdj¾;kfha§ K g jvd l=vdu 
w.h m<uqj Èiajk nj iy;sl lrhs' 
 

• The function exits early when it finds the first valid element, optimizing performance in some cases. 
iuyr wjia:dj,§ ld¾h idOkh m%Yia; lrñka m<uq j,x.= uQ,øjHh fidhd.;a úg Y%s;h 
blaukska msgfõ' 

 
Method 04: 
 
Recursive Function  
mqkrdj¾;k Y%s; 
 
def find_smallest_recursive(L, K, smallest=1000, index=0): 
    if index == len(L):  # Base case: End of list 
        return smallest if smallest != 1000 else None 
    if L[index] > K and L[index] < smallest: 
        smallest = L[index] 
    return find_smallest_recursive(L, K, smallest, index + 1) 
 
# Input and usage 
L = [int(x) for x in input("Enter the elements in L (space-separated): 
").split()] 
K = int(input("Enter K: ")) 
result = find_smallest_recursive(L, K) 
if result is not None: 
    print("Smallest element in L that is larger than K is", result) 
else: 
    print("No element in L is larger than K") 
 
Explanation / meyeÈ,s lsÍu: 

 

• A recursive function is used to traverse the list. 
,ehsia;=j yryd .uka lsÍug mqkrdj¾;k Y%s;hla Ndú;d lrhs' 
 

• The function keeps track of the current smallest value and the current index. 
Y%s;h j;auka l=vdu w.h iy j;auka o¾Ylh ksÍlaIKh lrhs' 
 

• The recursion stops when the index reaches the end of the list. 
o¾Ylh ,ehsia;=fõ wjidkhg <Õd jQ úg mqkrdj¾;kh k;r fõ' 
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9.(a) Consider the following description relating to details of players attached to different sports clubs. 

úúO l%Svd iudcj,g wh;a jk l%Svlhkaf.a f;dr;=rej,g iïnkaO my; oelafjk úia;rh i,lkak' 
 
A player always belongs to a sports club and he/she can be identified uniquely by the NIC (National 
Identity Card) number. Further a player has a name which consists of a surname and initials. 
l%Svlhl= ieuúgu l%Svd iudchlg (sports club) wh;a jk w;r Tyq fyda weh cd;sl ye÷kqïm;a wxlh  
(NIC) u.ska wkkHj y÷kd.kq ,efí' ;jo l%Svlhl=g jdi.u (surname) iy uq, wl=re (initials)  
j,ska iukaú; kula (name) mj;S' 
 
A club which is uniquely identified by its name can have many players. A player can play games. 
Each game in this context is given a unique code and a description. A player can play more than one 
game and each game is played by at least one player. 
l%Svd iudchla wkkHj N÷kd.kq ,nkafka tys kñka (name) jk w;r" thg fndfyda l%Svlhka isáh  
yels h' l%Svlhl=g (player) l%Svdj,g (games) l%Svd l< (play) yels fõ' fuys tla tla l%Svdjg wkkH  
jQ fla;hla (code) iy úia;rhla (description) we;' l%Svlhl=g l%Svd tllg jeä ixLHdjlg l%Svd l<  
yels jk w;r tla l%Svdjl wvq ;rñka tla l%Svlhl=j;a l%Svd lrkq ,nhs' 
 
Note: Use only the relevant words in the above description when drawing the Entity-Relationship 
(E-R) diagrams for the following questions. 
igyk : my; m%Yak i|yd N+;d¾:-iïnkaO;d (ER) igyka we¢fï oS by; úia;rfha imhd we;s 
wod< jpk muKla fhdod .kak' 

 
(i) Draw an ER diagram for the above description. 

by; úia;rh i|yd ER igykla w¢kak' 
 

Let’s go through the given question step by step.  
§ we;s fþoh mshjfrka mshjr wOHkh lruq' 
 

• “A player always belongs to a sports club and he/she can be identified uniquely by the NIC 
(National Identity Card) number.” 
“l%Svlhl= ieuúgu l%Svd iudchlg (sports club) wh;a jk w;r Tyq fyda weh cd;sl ye÷kqïm;a 
wxlh (NIC) u.ska wkkHj y÷kd.kq ,efí'”  

 

This line describes entity "Player", which has unique attribute called NIC that can identify each player.  
fuu fma<sh tla tla l%Svlhd y÷kd .; yels NIC kñka wkkH .=Kdx.hla we;s "Player" N=;d¾:h 
úia;r lrhs' 
 

Additionally, “A player always belongs to a sports club” part specifies a relationship between 
"Player" and "Club" entities, indicating that every player must be associated with one sports club, 
indicating that it is a total participation. 
;jo" “l%Svlhl= ieuúgu l%Svd iudchlg (sports club) wh;a jk w;r” fldgi "Player" iy 
"Club" N=;d¾: w;r iïnkaO;djhla olajhs" iEu l%Svlfhlau tla l%Svd iudchla iuÕ iïnkaO 
úh hq;= nj fmkakqï lrhs" th mQ¾K iyNd.S;ajhla nj fmkakqï lrhs' 

 

• “Further a player has a name which consists of a surname and initials.” 
“;jo l%Svlhl=g jdi.u (surname) iy uq, wl=re (initials) j,ska iukaú; kula (name) mj;S'” 
 

Here, non-key attributes of "Player" entity are described. The name attribute of the player is not a 
single attribute but a composite one, consisting of surname and initials.   
fuys§" "Player" N=;d¾:fha h;=re fkdjk Wm,laIK úia;r flf¾' l%Svlhdf.a ku Wm,laIKh 
;ks Wm,laIKhla fkdj jdi.u iy uq,l=re j,ska iukaú; ixhqla; Wm,laIKhls' 

 

• “A club which is uniquely identified by its name can have many players.player can play games.” 
“l%Svd iudchla wkkHj N÷kd.kq ,nkafka tys kñka (name) jk w;r" thg fndfyda l%Svlhka 
isáh yelsh' l%Svlhl=g (player) l%Svdj,g (games) l%Svd l< (play) yels fõ'” 

 

This defines the "Club" entity and its attributes, with the name attribute being unique for each club.  
fuh "Club" N=;d¾:h iy tys Wm,laIK ks¾jpkh lrhs" ku Wm,laIKh tla tla iudch i|yd 
wkkH fõ' 
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This line and “A player always belong to a sports club” part of one of the previous lines suggest a 
one-to-many relationship between "Club" and "Player" entities, meaning a single sports club can have 
multiple players, but each player belongs to only one sports club. 
fuu fma<sh iy fmr fma<s j,ska tlla jk “l%Svlhl= ieuúgu l%Svd iudchlg (sports club) wh;a 
jk w;r” hk fldgi "Club" iy "Player" N=;d¾: w;r tAl-nyq iïnkaO;djhla fhdackd lrhs" 
thska woyia jkafka tla l%Svd iudchlg l%Svlhka lsysm fofkl= isáh yels kuq;a iEu l%Svlfhl=u 
tla l%Svd iudchlg muKla wh;a fõ' 

 

It also indicates a relationship between "Player" and "Game" entities. 
th "Player" iy "Game" N=;d¾: w;r iïnkaOhla o olajhs' 

 

• “Each game in this context is given a unique code and a description.”  
“fuys tla tla l%Svdjg wkkH jQ fla;hla (code) iy úia;rhla (description) we;'” 
 

This describes the attributes of the "Game" entity. Each game is uniquely identified by a code and has 
an additional attribute, description, that provides more details about the game. 
fuh "Game" N=;d¾:fha Wm,laIK úia;r lrhs' iEu l%Svdjlau fla;hlska wkkH f,i y÷kdf.k 
we;s w;r l%Svdj ms<sn| jeä úia;r imhk wu;r Wm,laIKhla" úia;rhla we;' 

 

• “A player can play more than one game and each game is played by at least one player.” 
“l%Svlhl=g l%Svd tllg jeä ixLHdjlg l%Svd l< yels jk w;r tla l%Svdjl wvq ;rñka tla 
l%Svlhl=j;a l%Svd lrkq ,nhs'” 

 

This suggests a many-to-many relationship between "Player" and "Game" entities, where players can 
engage in multiple games, and each game must have at least one player involved, indicating it has a 
total participation. 
fuh "Player" iy "Game" N=;d¾: w;r nyq-nyq iïnkaO;djla fhdackd lrhs" tys§ l%Svlhskag 
úúO l%Svd j, ksr; úh yels w;r" iEu l%Svdjlgu wju jYfhka tla l%Svlfhl= fyda iïnkaO 
úh hq;= w;r" thg mQ¾K iyNd.S;ajhla we;s nj fmkakqï lrhs' 

 
Now, let’s draw an Entity-Relationship (ER) diagram using only relevant words in the given description. 
oeka" ,nd § we;s úia;rfha wod< jpk muKla Ndú;d lrñka N=;d¾:-iïnkaO;d rEm igykla w¢uq' 
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(ii) Extend the ER diagram in above (i) to include number of hours played by each player for each game. 

tla tla l%Svlhd úiska tla tla l%Svdj lrk ,o meh .Kk we;=<;a lsÍu i|yd by; (i) ys w¢k 
,o ER igyk §¾> lrkak' 

 
Here, we need to record the number of hours each player has played for each game. However, adding it 
directly to the "Player" or "Game" entity would not be ideal, because it doesn’t belong to one entity but 
depends on both.  
fuys§" wms tla tla l%Svlhd tla tla l%Svdj i|yd l%Svd l< meh .Kk jd¾;d l< hq;=h' flfia fj;;a" 
th "Player" fyda "Game" N=;d¾:hg fl,skau tl;= lsÍu iqÿiq fkdfõ" ukao th tla N=;d¾:hlg 
wh;a fkdjk kuq;a folu u; r|d mj;S'  
 
Therefore, we can identify it as a descriptive attribute of Player-Game relationship.  
tneúka" wmg th Player-Game iïnkaO;djfha úia;rd;aul Wm,laIKhla f,i y÷kd.; yelsh'  
 

 
 

(iii) Player may have sponsor who has unique title. A sponsor can give sponsorship only for one player.  
Extend further the ER diagram in part (ii) above to include the sponsor’s details. 
wkkH kula (unique title) iys; wkq.%dylhl= (sponsor) l%Svlhl=g isáh yel' wkq.%dylhl=g tla 
l%Svlhl=g muKla wkq.%dyl;ajh oelaúh yels h'  
by; (ii) ys ER igyk" wkq.%dyl úia;r we;=<;a lsÍu i|yd ;jÿrg;a §¾> lrkak' 

 
Here, it describes "Sponsor" entity with a one-to-one relationship between "Player" and "Sponsor". This 
relationship reflects that sponsor can be associated with one player and each player may have one sponsor. 
fuys§" th "Player" iy "Sponsor" w;r tAl-tAl iïnkaOhla we;s "Sponsor" N=;d¾:h úia;r lrhs' 
fuu in|;djfhka ms<sìUq jkafka wkq.%dylfhl= tla l%Svlfhl= iuÕ iïnkaO l< yels w;r iEu 
l%Svlfhl=gu tla wkq.%dylfhl= isáh yels njhs' 
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Winner Table 

NIC MatchID MedalType Prize 

951477751V BD-2 Silver 10000 

985467923V BD-2 Gold 20000 

995874159V BD-1 Gold 20000 

997656614V BD-3 Silver 10000 

951477751V BD-1 Bronze 5000 

 

 
(b) The ‘Winner’ table given below contains the details of the players who won different matches and 

medals. There is a fixed amount of prize money given to each medal type. A Gold medal has 
Rs.20,000/=, a Silver medal has Rs. 10,000/= and a Bronze medal has Rs. 5,000/=. Consider the 
primary key of the Winner table as NIC and MatchID. 
l%Svlhka ch.%yKh lrk ,o l%Svd (games) iy molalï (medals) ms<sn| úia;r my; ‘Winner’ 
j.=fjys we;=<;a fõ' tla tla molalï (medals) j¾.h i|yd ksYaÑ; ;Hd. uqo,la we;' rka (gold) 
molalula i|yd re'20,000/- la o ß§ (silver) molalula i|yd re'10,000/- la o f,dalv (bronze) 
molalula i|yd re'5,000/- la o ,efí' Winner j.=fjys m%d:ñl h;=r NIC iy MatchID f,i 
i,lkak' 
 

 
 
 
 
 
 
 
 
 

(i) Write an SQL statement to display the number of players who won “Gold” medals. 
rka molalï Èkk ,o l%Svlhka ixLHdj m%o¾Ykh lsÍu i|yd SQL m%ldYhla ,shd olajkak' 

 
To display the number of players who won “Gold” medals, we have to use a SELECT query with COUNT. 

“Gold” molalï ÈkQ l%Svlhska ixLHdj fmkaùug" wmg COUNT iys; SELECT úuiqula Ndú;d lsÍug 
isÿfõ' 
 
Answer #1: 

 

SELECT COUNT(DISTINCT NIC) 

FROM Winner 

WHERE MedalType = 'Gold'; 

 
 

This query counts the distinct NICs of players who have won a medal with MedalType = 'Gold'. 

DISTINCT is used to avoid counting the same player multiple times if they have won multiple gold 
medals. 
fuu úuiqu MedalType = 'Gold' iuÕska molalula ÈkQ l%Svlhkaf.a fjkia cd;sl ye÷kqïm;a .Kka 
lrhs' DISTINCT Ndú;d lrkqfha tlu l%Svlhd rka molalï lsysmhla Èkdf.k we;akï lsysm j;djla 
.Kka lsÍu je<elaùugh' 
 
Answer #2: 

 

SELECT COUNT(*) 

FROM Winner 

WHERE MedalType = 'Gold'; 

 
 
This is a valid answer but it is not fully correct. This query counts all rows where MedalType is Gold. If 
a player has won multiple gold medals (multiple entries with MedalType = 'Gold' for the same NIC), 

each entry will be counted separately. 
fuh j,x.= ms<s;=rla jk kuq;a th iïmQ¾Kfhkau ksjerÈ fkdfõ' fuu úuiqu MedalType hkak Gold 
jk ish¨u fma<s .Kka lrhs' l%Svlfhl= rka molalï lsysmhla Èkdf.k ;sfí kï ^tlu cd;sl 
ye÷kqïm; i|yd MedalType = 'Gold' iuÕ nyqúO we;=<;a lsÍï&" tla tla m%fõYh fjk fjku 
.Kka lrkq ,efí'  
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(ii) In which normal form does the above table exist? Justify your answer. 

by; j.=j mj;skafka l=uk m%u;lrKfhys (normal form) o@ Tfí ms<s;=r idOdrKSh lrkak' 
 

First Normal Form / m<uq m%u;lrKh (1NF)  
A table is assigned to as being in First Normal Form if a column does not hold multiple values regarding 

a single record. Tables in First Normal Form can hold only single-valued attributes.  

;Srejl ;ks jd¾;djla iïnkaOfhka nyqúO w.hka fkdue;s kï j.=jla m<uq m%u;lrKh f,i mjrkq 
,efí' m<uq m%u;lrKfha we;s j.= j, ;nd .; yelafla ;ks w.hla iys; Wm,laIK muKs' 
 

Second Normal Form / fojk m%u;lrKh (2NF)   
First, the table has to be in First Normal Form. Then, the table is checked for partial dependencies. If the 

value of non-primary attribute can be defined using part of primary key then it is called partial dependency.  

m<uqj" j.=j m<uq m%u;lrKfha úh hq;=h' bkamiqj" j.=j wdxYsl mrdh;a;;d i|yd mÍlaId lrkq 
,efí' m%d:ñl fkdjk Wm,laIKhl w.h m%d:ñl h;=f¾ fldgila Ndú;fhka w¾: oelaúh yels kï 
th wdxYsl mrdh;a;;djhla f,i ye¢kafõ' 
 

Third Normal Form / ;=kajk m%u;lrKh (3NF) 
The table must be in the Second Normal Form. Then, the table is checked for transitive dependencies. It 

is when the value of a non-primary attribute can be defined using another non-primary attribute. 

j.=j fojk m%u;lrKfha ;sìh hq;=h' bkamiqj" ixl%dka;s mrdh;a;;d i|yd j.=j mÍlaId lrkq ,efí' 
th m%d:ñl fkdjk Wm,laIKhl w.h fjk;a m%d:ñl fkdjk Wm,laIKhla Ndú;fhka w¾: oelaúh 
yels wjia:djhs' 
 

 0NF 1NF 2NF 3NF 

Multivalued columns / nyqúO w.h ;Sre  × × × 

Partial Dependency / wdxYsl mrdh;a;;d   × × 

Transitive Dependency / ixl%dka;s mrdh;a;;d    × 

 

(0NF means an Unnormalized Database / 0NF hkq m%u;lrKh fkdjQ o;a; iuqodhls) 
 

In 1NF, a table should have no repeating groups and should contain only atomic (indivisible) values. Here, 

the given Winner table meets this requirement as each cell holds a single value, and there are no repeating 

groups.  

1NF ys" j.=jl mqkrdj¾;k lKavdhï fkd;sìh hq;= w;r mrudKql ^fn§u l< fkdyels& w.hka 
muKla wvx.= úh hq;=h' fuys§" ,nd § we;s Winner j.=j fuu wjYH;djh imqrd,kafka tla tla 
fldgqj ;ks w.hla we;s neúka iy mqkrdj¾;k lKavdhï fkdue;s neúks' 
 

The table has a composite primary key (NIC, MatchID). There is no partial dependency (2NF) since a 

non-key attribute (MedalType, Prize) depends on the entire composite key. 

j.=fõ ixhqla; m%d:ñl h;=rla we; (NIC, MatchID)' tla tla h;=re-fkdjk Wm,laIK (MedalType, 

Prize) iïmQ¾K ixhqla; h;=r u; r|d mj;sk neúka wdxYsl mrdh;a;;d (2NF) fkdue;' 
 

However, it does not meet the requirements for 3NF because the Prize attribute is dependent on MedalType 

rather than the composite key (NIC, MatchID). 

flfia fj;;a" th 3NF i|yd wjYH;d imqrd,kafka ke;" ukao Prize Wm,laIKh ixhqla; h;=r (NIC, 

MatchID) g jvd MedalType u; r|d mj;S' 
 

Therefore, Winner table is in Second Normal Form (2NF). 

tneúka" Winner j.=j fojk m%u;lrKfha (2NF) fõ'  
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(iii) Convert the above table to the next normal form. (It is not required to write the data in the tables  

derived in next normal form.) 
by; j.=j B<Õ m%u;lrKhg yrjkak' (B<Õ m%u;lrKfha § jHq;amkak jk j.=j, o;a; ,sùu 
wkjYH fõ') 
 
To convert the table to Third Normal Form (3NF), we need to remove the transitive dependency of the 
Prize on MedalType. This requires splitting the table into two tables: 
j.=j ;=kajk m%u;lrKhg (3NF) mßj¾;kh lsÍug" wms MedalType u; Prize ys ixl%dka;s mrdh;a;;d 
bj;a l< hq;=h' fï i|yd j.=j j.= follg fn§u wjYH fõ( 
 
Winner (NIC, MatchID, MedalType) 
 

Medal (MedalType, Prize) 
 
In 3NF, there should be no transitive dependencies, meaning all non-key attributes must depend on the 
primary key. By separating the Prize into a new table (Medal), the Winner table now has only attributes 
dependent on its composite primary key (NIC, MatchID). 
3NF ys" ixl%dka;s mrdh;a;;d fkd;sìh hq;=h" tkï ish¨u m%d:ñl fkdjk Wm,laIK m%d:ñl h;=r u; 
r|d mej;sh hq;=h' Prize kj j.=jlg (Medal) fjka lsÍfuka" Winner j.=fõ oeka we;af;a tys ixhqla; 
m%d:ñl h;=r (NIC, MatchID) u; iïmQ¾Kfhkau r|d mj;sk Wm,laIK muKs' 

 
10.(a) The 3-stage procedure for handing over a letter for registered post to a post office is as follows: 

,shdmÈxÑ ;emEf,ka hefjk ,smshla ;eme,a ld¾hd,hlg Ndr§fï mshjr 3 l l%shdj,sh my; oelafjk 
mßos h' 

 
Determining Postage / ;eme,a .dia;= ;SrKh lsÍu 
The customer hands over the letter to the Registration Counter. The letter is weighed and the postage for 

the relevant weight is read from a table. The postage is written on the letter by the counter and it is given 

to the customer. 
mdßfNda.slhd úiska ,shdmÈxÑ lsÍfu ljqkagrhg ,smsh Ndr fokq ,efí' ,smsfhys nr lsrkq ,nk w;r 
wod< nr i|yd ;eme,a .dia;=j j.=jlska lshjkq ,efí' ljqkagrh u.ska ;eme,a .dia;=j ,smsfhys 
igyka lr mdßfNda.slhd fj; Ndr fokq ,efí' 
 
Issuing Stamps / uqoaor ksl=;a lsÍu 
The customer hands over the letter with the postage written on it to the Stamps Counter with the amount 
of postage. Stamps for the postage and the letter are issued to the customer with any balance due by the 
Stamps Counter. 
mdßfNda.slhd úiska ;eme,a .dia;=j igyka lrk ,o ,smsh" ;eme,a .dia;=j iu. uqoaor ljqkagrhg 
Ndr fokq ,efí' uqoaor ljqkagrh u.ska ;eme,a .dia;=j i|yd uqoaor iy ,smsh" lsishï b;sß uqo,la 
we;akï th o iu. mdßfNda.slhd fj; ksl=;a lrkq ,efí' 
 
Registering Letter / ,smsh ,shdmÈxÑ lsÍu 
The customer sticks the Stamps on the letter and hands it over to the Registration Counter. The Registration 
Counter accepts the letter, sticks the ‘Registered Post’ label with a unique identification code to the letter, 
keeps the letter and issues a receipt with sender and recipient information with the date and the amount 
paid, to the customer. 
mdßfNda.slhd úiska ,smsfhys uqoaor w,jd ,shdmÈxÑ lsÍfï ljqkagrhg Ndr fohs' ,shdmÈxÑ lsÍfï 
ljqkagrfhka ,smsh Ndr f.k wkkH fla;hla iys; ‘,shdmÈxÑ ;emE,’ f,an,h w,jd tu ,smsh 
;ndf.k" hjkakdf.a yd ,nkakdf.a f;dr;=re o oskh yd f.jk ,o uqo, o we;=<;a ßisÜm;la 
mdßfNda.slhd fj; ksl=;a lrkq ,nhs' 
 
Using standard symbols, draw the following: 
iïu; ixfla; Ndú; lr, 
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(i) Context Diagram / ikao¾N igyk 

 
The Context Diagram provides a high-level overview of the system, showing the interactions between the 

system and external entities. In this case, the key external entity is the Customer, and the system is the Post 

Office Registered Post System. 
ikao¾Nh rEm igyk uÕska moaO;sh iy ndysr N=;d¾: w;r wka;¾l%shd fmkakqï lrñka moaO;sfha 
by< uÜgfï o< úYaf,aIKhla imhhs' fuu wjia:dfjys§" m%Odk ndysr N=;d¾:h mdßfNda.slhd jk 
w;r moaO;sh ;eme,a ld¾hd, ,shdmÈxÑ ;eme,a moaO;sh fõ' 
 

External Entity 
ndysr N=;d¾: 

Customer 
mdßfNda.slhd 

System 
moaO;sh 
 

Post Office Registered Post System 
;eme,a ld¾hd,fha ,shdmÈxÑ ;eme,a moaO;sh 
 

Data Flows 
o;a; .,d hdu 

Letter details / ,smsfha úia;rh 
 

Required postage for the letter / ,smsh i|yd wjYH ;eme,a .dia;= 
 

Required postage for the letter + amount of money 
,smsh i|yd wjYH ;eme,a .dia;= + uqo,a m%udKh 
 

Stamp details for the letter + balance amount of money 
,smsh i|yd uqoaor úia;r +   uqo,a b;sß uqo, 
 

The letter details + stamp details 
,smsfha úia;rh + ,smsh úia;r 
 

Receipt with Unique Identification Code for the letter 
,smsh i|yd wkkH ye÷kqï fla;h iys; ßisÜm; 
 

 

The context diagram can be drawn as follows.  
ikao¾Nh rEm igyk my; mßÈ we¢h yelsh' 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Customer 
mdrsfNda.slhd 

 

 

Letter 

Registration 

system  
,sms ,shdmÈxÑ 

lsÍfï 
moaO;sh 

Letter details / ,smsfha úia;rh 

The letter details + stamp details 
,smsfha úia;rh + uqoaor úia;r 

Receipt with Unique Identification Code for the letter 
,smsh i|yd wkkH ye÷kqï fla;h iys; ßisÜm; 

Required postage for the letter 
,smsh i|yd wjYH ;eme,a .dia;= 

Required postage for the letter + amount of money 
,smsh i|yd wjYH ;eme,a .dia;= + uqo,a m%udKh 

Stamp details for the letter + balance amount of money 
,smsh i|yd uqoaor úia;r +   uqo,a b;sß uqo, 
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(ii) Level 1 Data Flow Diagram / m<uq uÜgfï o;a; .e,Sï igyk (DFD) 

 
The Level 1 DFD expands the system into its subprocesses, showing how data moves within the system. 
Based on the provided process, there are three main subprocesses. 
1 uÜgfï (DFD) uÕska moaO;sh tys Wm l%shdj,s fj; mq¿,a lrhs" moaO;sh ;=< o;a; p,kh jk 
wdldrh fmkajhs' imhk ,o l%shdj,sh u; mokïj" m%Odk Wml%shdj,s ;=kla we;' 
 

• Determine Postage / ;eme,a .dia;= ;SrKh lsÍu 
Input / wdodkh:  Letter from the Customer / mdßfNda.slhdf.a ,smsh 
Output / m%;sodkh: Letter with postage amount (to Customer) / ;eme,a .dia;= iys; ,smsh^mdßfNda.slhdg& 

 

• Issue Stamps / uqoaor ksl=;a lsÍu 
Input: Letter with postage amount and payment 
wdodkh( ;eme,a .dia;=j iy f.ùï iys; ,smsh 
 

Output: Stamps and balance (to Customer) 
m%;sodkh( uqoaor iy fYaIh ^mdßfNda.slhd fj;& 

 

• Register Letter / ,smsh ,shdmÈxÑ lsÍu 
Input / wdodkh: Letter with stamps (from Customer) / uqoaor iys; ,smsh ^mdßfNda.slhdf.ka& 
Output / m%;sodkh: Registered Letter, Receipt (to Customer) / ,shdmÈxÑ ,smsh" ßisÜm; ^mdßfNda.slhd 
fj;& 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note : Part of the diagram noted by dotted line is additional.  
;s;a f¾Ldj u.ska igyka lr we;s rEm igyfka fldgila w;sf¾l fõ' 
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Required postage for the letter 
,smsh i|yd wjYH ;eme,a .dia;= 

Required postage for the letter + amount of money 
,smsh i|yd wjYH ;eme,a .dia;= + uqo,a m%udKh 

Stamp details for the letter + balance amount of money 
,smsh i|yd uqoaor úia;r +   uqo,a b;sß uqo, 

The letter details + stamp details 
,smsfha úia;rh + uqoaor úia;r 

Receipt with Unique Identification Code for the letter 
,smsh i|yd wkkH ye÷kqï fla;h iys; ßisÜm; 

Customer 

 

1.0 Registration counter  

Determine postage 
;eme,a .dia;= ;SrKh lsÍu 

 

 

D1 
Postage table 

;eme,a .dia;= j.=j 

 

Letter details  
,smsfha úia;rh 

2.0 stamps counter  

issue stamps 
uqoaor ksl=;a lsÍu 

 

3.0 Registration counter 

Register letter 
,shdmÈxÑ úia;r 

 

 

Weight / nr 
Postage / ;eme,a .dia;= 

Registration details /,shdmÈxÑ úia;r 
nr 

D2 
Registration register 

,shdmÈxÑ úï f¾csia;rh 
 



 

 

 
(b) Your school plans to use an online system to provide extended learner Support to A/L and O/L students 

during school holidays, weekends and other times that the School is not open. It is decided to use a Suitable 
Commercial-Off-The-Shelf (COTS) software System for this need. Your team has been requested to help 
with this project. 
Tfí mdi," ksjdvq ld,fha §" i;s wka;j, § iy mdi, újD;j fkdmj;sk ld,j, § Wiia fm< iy 
idudkH fm< isiqka i|yd jeäÿrg;a bf.kqï iydh ,nd §ug ud¾..; moaO;shla Ndú; lsÍug 
ie,iqï lrhs' fuu wjYH;dj i|yd iqÿiq jdKsc fmr ksñ (Commercial Off The Shelf) COTS uDÿldx. 
meflachla Ndú; lsÍug ;SrKh flf¾' fuu jHdmD;sh i|yd Wmldr lrk f,i Tn lKavdhfuka 
b,a,Sula lr we;' 

 
(i) Some of your project team members argue that since COTS software are to be used there is no need of  

requirement analysis. List three most significant reasons to explain why you must complete requirement 
analysis even in this project. Note: Your answer must be specific to project with COTS software use. 
Generic answers wo’nt be accepted. 
COTS uDÿldx.hla Ndú; flfrk neúka wjYH;d úYaf,aIKhla (requirement analysis) isÿ lsÍu wjYH 
fkdjk nj Tnf.a jHdmD;s lKavdhfuys we;eï idudðlhka úiska ;¾l lrkq ,nhs' fuu jHdmD;sfha 
§ jqjo wjYH;d úYaf,aIKh isÿ lsÍu wjYH jkafka wehsoehs meyeÈ,s lsÍug jvd;au biau;= jk 
fya;= ;=kla ,ehsia;= .; lrkak' igyk( Tfí ms<s;=r COTS uDÿldx.hla Ndú; jk jHdmD;shlg 
úfYaIs; úh hq;= h' .KSh tkï fmdÿ (generic) ms<s;=re Ndr.kq fkd,efí' 

 
Here are three specific reasons why requirement analysis is essential even when using COTS software for 

this project. 

fuu jHdmD;sh i|yd COTS uDÿldx.h Ndú;d lrk úg mjd wjYH;d úYaf,aIKh w;HjYH jk 
úfYaIs; fya;= ;=kla my; ioyka fõ' 
 

• Ensure Alignment with Educational Goals / wOHdmksl b,lal iuÕ fm<.eiaùu iy;sl lsÍu 

Requirement analysis ensures that the selected COTS software can meet the specific needs of A/L and 

O/L students, such as providing subject-specific resources, scheduling features for holidays and 

weekends, and tracking student progress. Without a clear understanding of these requirements, the 

software might lack critical functionalities necessary for supporting the school's educational goals. 

wjYH;d úYaf,aIKh uÕska f;dard.;a COTS uDÿldx.hg úIh-úfYaIs; iïm;a iemhSu" ksjdvq iy 
i;s wka; i|yd úfYaIdx. ld,igyka lsÍu iy YsIH m%.;sh ksÍlaIKh lsÍu jeks Wiia fm< 
iy id$fm< isiqkaf.a úfYaIs; wjYH;d imqrd,sh yels nj iy;sl lrhs' fuu wjYH;d ms<sn| 
meyeÈ,s wjfndaOhla fkdue;sj" mdif,a wOHdmksl b,lal i|yd iydh ùu i|yd wjYH ;SrKd;aul 
l%shdldÍ;ajh uDÿldx.hg fkd;sìh yelsh' 

 

• Evaluate Compatibility with Existing Systems / mj;sk moaO;s iuÕ .e<mSu we.hSu 

The school may already have systems in place (e.g., student information systems or learning 

management platforms). Requirement analysis helps determine whether the COTS software is 

compatible with these systems and if integration is feasible. This prevents technical challenges and 

ensures a seamless user experience for both students and teachers. 
mdi,g oekgu;a moaO;s l%shd;aul úh yelsh ̂Wod( YsIH f;dr;=re moaO;s fyda bf.kqï l<ukdlrK 
fõÈld&' wjYH;d úYaf,aIKh COTS uDÿldx.h fuu moaO;s iuÕ wkql+,o hkak iy tAldnoaO 
lsÍu l< yelso hkak ;SrKh lsÍug WmldÍ fõ' fuh ;dlaIKsl wNsfhda. j<lajk w;r isiqkag 
iy .=rejrekag ndOdjlska f;drj mßYS,l w;aoelSula iy;sl lrhs' 

 

• Identify and Mitigate Customization Needs / wNsreÑlrK wjYH;d y÷kd .ekSu iy wju lsÍu 

COTS software often needs minor customization to suit the specific context of its use. Requirement 

analysis identifies these customization areas (e.g., local language support, grading systems specific to 

A/L and O/L, or holiday schedules). This ensures that the software can effectively serve the intended 

purpose without unnecessary features or gaps. 

COTS uDÿldx.hg fndfyda úg tys Ndú;fha ksYaÑ; ikao¾Nhg .e,fmk mßÈ iq¿ 
wNsreÑlrKhla wjYH fõ' wjYH;d úYaf,aIKh fuu wNsreÑlrK lafIa;% y÷kd .kS ̂ Wod'" foaYSh 
NdId iydh" Wiia fm< iy id$fm< i|yd úfYaIs; fY%aKs.; lsÍfï moaO;s" fyda ksjdvq ld,igyka&' 
fuu uDÿldx.hg wkjYH úfYaIdx. fyda ysveiaj,ska f;drj wfmalaIs; wruqKg M,odhS f,i 
fiajh l< yels nj iy;sl lrhs' 
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There are additional answers in answer script  
ms<s;=re m;%fha wu;r ms<s;=re we; 
 
• To define the useful feature set for the COTS system to be selected 

f;dard.; ,nk COTS moaO;sh i|yd m%fhdackj;a .=Kdx./,laIK lÜg,hla ks¾jpkh lsÍug 

 

• There can be a gap between the business processes used by the existing practices and those supported 

by the COTS software system. It is essential to understand this gap through a requirement analysis 

phase. For each such gap, organizations have to decide whether to. 

oekg mj;sk Ndú;hka iy COTS uDÿldx. moaO;sh u.ska iyh olajk jHdmdßl l%shdj,Ska w;r 
mr;rhla ;sìh yel' wjYH;d úYaf,aIK wÈhrla yryd fuu mr;rh wjfndaO lr .ekSu 
w;HjYH fõ' tjeks tla tla mr;rh i|yd" ixúOdk ;SrKh l< hq;=o hkak ;SrKh l< hq;=h' 
 

− ignore it (remove the requirement and just use the tool as it is), 
th fkdi,ld yersu ^wjYH;djh bj;a lr fuj,u Ndú;d lsrsu&" 

 

− change how they do something outside the solution (i.e., modify the business process) or 
Tjqka úi÷fuka mrsndysr hula lrk wdldrh fjkia lrkak ̂ tkï" jHdmdr l%shdj,sh fjkia lrkak&  

 

− build something to bridge the gap (extend the solution). 
mr;rh msrúug hula f.dvkÕkak ^úi÷u È.= lsrsu&' 

 

• If the COTS software system is to be extended, it is required to specify completely the requirements 

for those new capabilities. 

COTS uDÿldx. moaO;sh §¾> lsÍug wjYH kï" tu kj yelshdjka i|yd wjYH;d iïmQ¾Kfhkau 
i|yka lsÍu wjYH fõ' 

 

• If the current practices are changed according to the selected COTS, requirement analysis helps to 

understand the required changes, training needs, resource requirements etc. 

f;dard.;a COTS wkqj j¾;udk Ndú;hka fjkia lrkafka kï" wjYH;d úYaf,aIKh wjYH 
fjkialï" mqyqKq wjYH;d" iïm;a wjYH;d wdÈh f;areï .ekSug WmldÍ fõ' 

 

• To compare and benchmark a set of identified COTS to select most fitting COTS product for the need. 

wjYH;djhg jvd;au .e,fmk COTS ksIamdokh f;dard.ekSu i|yd y÷kd.;a COTS lÜg,hla 
ixikaokh lsÍu iy ñKqï i,l=Kq lsÍu' 
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(ii) Following are part of the requirements identified for the above project. Identify and  

write down the labels (A-G) of all the functional requirement statements within the list. 
fuu jHdmD;sh i|yd y÷kd.kq ,enQ wjYH;dj,ska fldgila my; oelafõ' ,ehsia;=j ;=< we;s ish¨ u 
ld¾hnoaO wjYH;d (functional requirement) oelafjk m%ldY y÷kdf.k tajdfha f,an, (A–G) ,shd 
olajkak' 

 
(A) Teaching material and learning content upload to th system shall only be allowed to the teachers assigned 

to that particular learning session. 
b.ekaùfï øjH iy bf.kqï wka;¾.;" moaO;shg Wvq.; lsÍu i|yd wod< bf.kqï ieishg wkqhqla; 
lrk ,o .=rejrekag muKla wjldY ,efí' 

 

(B) The system shall be available for user access at least 99.9% of the time.  
moaO;sh mßYS,l m%fõYh i|yd kshñ; ld,fhka wvqu ;rñka 99.9% la mej;sh hq;= h' 

 

(C) The access history for each student’s learning activity participation or content use within a course must be 
maintained as a report to be accessed by the subject teacher. 
úIhNdr .=rejrhdg m%fõY úh yels jk mßÈ tla tla YsIHhd i|yd hï úIhhla ;=< bf.kqï 
l%shdj,shg iyNd.s ùu yd wka;¾.;h Ndú;h" jd¾;djla f,i kv;a;= úh hq;= h' 

 

(D) The system should be easy to work with after 1 hour of training. 
mehl ld,hl mqyqKqjlska miq moaO;sh iu. myiqfjka lghq;= l< yels úh hq;= h' 

 

(E) At the end of each learning session, the Students must be provided with an option to ask questions from 
the teacher. 
iEu bf.kqï ieishla wjidkfha § u .=rejrhdf.ka m%Yak úuiSu i|yd isiqkag wjia:dj ,nd Èh hq;=h' 

 

(F) The system should respond to any user request within 2000ms. 
´kEu mßYS,l b,a,Sulg 2000ms ;=< moaO;sh m%;spdr oelaúh hq;= h' 

 

(G) The system should be able to serve a minimum of 200 concurrent users at a given time. 
fok ,o wjia:djl § moaO;sh wju jYfhka iu.dó mßYS,lhka (concurrent users) 200 lg fiajd 
iemhsh hq;= h' 

 
Answer:  
Functional requirements are those that describe specific behaviors or functions of the system, such as 
actions it must perform or features it must provide. 
l%shdldÍ wjYH;d hkq th l< hq;= l%shd fyda iemhsh hq;= úfYaIdx. jeks moaO;sfha ksYaÑ; yeisÍï 
fyda l%shdldrlï úia;r lrk tAjd fõ' 

 
• (A) Teaching material and learning content upload to the system shall only be allowed to the teachers 

assigned to that particular learning session. 
b.ekaùfï øjH iy bf.kqï wka;¾.;" moaO;shg Wvq.; lsÍu i|yd wod< bf.kqï ieishg wkqhqla; 
lrk ,o .=rejrekag muKla wjldY ,efí' 
 

• (C) The access history for each student’s learning activity participation or content use within a course 
must be maintained as a report to be accessed by the subject teacher. 
úIhNdr .=rejrhdg m%fõY úh yels jk mßÈ tla tla YsIHhd i|yd hï úIhhla ;=< bf.kqï 
l%shdj,shg iyNd.s ùu yd wka;¾.;h Ndú;h" jd¾;djla f,i kv;a;= úh hq;= h' 
 

• (E) At the end of each learning session, the students must be provided with an option to ask questions 
from the teacher. 
iEu bf.kqï ieishla wjidkfha § u .=rejrhdf.ka m%Yak úuiSu i|yd isiqkag wjia:dj ,nd Èh hq;= 
h' 

 
(B), (D), (F), (G) are non-functional requirements as they deal with system performance, availability, 
usability, or capacity rather than specific functions. 
(B), (D), (F), (G) hkq úfYaIs; ld¾hhkag jvd moaO;s ld¾h idOkh" mj;sk nj" Wmfhda.S;dj fyda 
Odß;dj iuÕ lghq;= lrk neúka tAjd l%shdldÍ fkdjk wjYH;d fõ' 

 

 

 

 

-28- RAVINDU BANDARANAYAKE 
 

#ictfromabc 



 

 

 
(iii) What is the most appropriate testing Strategy for your team to evaluate the selected COTS Software system  

for the identified requirements? 
y÷kd.kakd ,o wjYH;d i|yd f;dard .kakd ,o COTS uDÿldx. moaO;shla we.hSug Tfí lKavdhug 
jvd;a u .e<fmk mÍlaId lsÍfï Wmdhud¾.sl l%uh (testing strategy) l=ulao? 

 
The most appropriate testing strategy for evaluating the selected COTS software system is Black Box 

Testing. This approach focuses on testing the system’s functionality without any knowledge of its internal 

code or structure. Since COTS software is pre-built and its source code is not typically accessible, Black 

Box Testing is ideal for verifying whether the software meets the identified functional and non-functional 

requirements. Test cases are designed based on the input, output, and expected behaviors outlined in the 

requirements.  

f;dard.;a COTS uDÿldx. moaO;sh we.hSu i|yd jvd;a WÑ; mÍlaIK Wmdh ud¾.h jkafka ld, 
uxcqid mrslaIdj fõ' fuu m%fõYh tys wNHka;r fla;h fyda jHqyh ms<sn| lsisÿ oekqulska f;drj 
moaO;sfha l%shdldÍ;ajh mÍlaId lsÍu flfrys wjOdkh fhduq lrhs' COTS uDÿldx.h mQ¾jfhka 
f.dvk.d we;s neúka iy tys uQ, fla;h idudkHfhka m%fõY úh fkdyels neúka" uDÿldx.h y÷kd.;a 
l%shdldÍ iy l%shdldÍ fkdjk wjYH;d imqrd,kafkao hkak i;Hdmkh lsÍu i|yd ld, uxcqid mrslaIdj 
jvd;a iqÿiq fõ' wjYH;d ;=< olajd we;s wdodkh" m%;sodkh iy wfmalaIs; yeisÍï u; mokïj 
mÍlaIK wjia:d ks¾udKh lr we;' 
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