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1. Which of the following is a hardware device that maps virtual addresses to physical addresses? 

my; oelafjk oE w;=frka ljrla w;:H ,smsk (virtual addresses) fN!;sl ,smsk (physical addresses) 
njg wkqrEmKh lrkakd jQ oDVdx. Wml%uhla fõ o? 
 

1) bus / nih 
2) cache memory / ksys; u;lh 
3) control unit / md,k tallh 
4) memory management unit / u;l l<ukdlrK tallh 
5) register / frðia;rh 
 

Answer: 4)  
 

Bus / nih  

This is a communication system that transfers data between components inside a computer or between 

computers. It doesn't handle address mapping. 
fuh mß.Klhla ;=< we;s ixrpl w;r fyda mß.Kl w;r o;a; yqjudre lrk ikaksfõok 
moaO;shls' th ,smsk is;shï.; lsÍu yiqrejkafka ke;' 

 

Cache memory / ksys; u;lh 

This is a small-sized type of volatile computer memory that provides high-speed data access to the 

processor. It stores frequently used data but doesn't map virtual to physical addresses 
fuh l=vd m%udKfha kIH mß.Kl u;lhla jk w;r th ilikhg wêfõ.S o;a; m%fõYh imhhs' 
th ks;r Ndú;d lrk o;a; .nvd lrk kuq;a fN!;sl ,smsk fj; w;:H is;shï.; fkdlrhs 

 

Control unit / md,k tAllh 

This part of the CPU directs the operation of the processor. It tells the computer's memory, arithmetic 

and logical unit, and input/output devices how to respond to the instructions it has received, but it doesn't 

perform address mapping. 

CPU ys fuu fldgi ilikhfha l%shdldß;ajh fufyhjhs' th mß.Klfha u;lh" wxl .Ks;uh 
yd ;d¾lsl tAllh" iy wdodk$m%;sodk Wmdx. fj; ,eî we;s Wmfoia j,g m%;spdr olajk wdldrh 
mjik kuq;a th ,smsk is;shï.; lsÍu isÿ fkdlrhs'  

 
Memory management unit (MMU) / u;l l<ukdlrK tAllh 

This hardware device maps virtual addresses to physical addresses. It's crucial for managing memory in 

a computing system. 
fuu oDVdx. Wmdx.h fN!;sl ,smsk fj; w;:H ,smsk is;shï.; lrhs' mß.Kl moaO;shl u;lh 
l<ukdlrKh lsÍu i|yd th b;d jeo.;a fõ' 

 
Register / frðiagrh 

This is a small amount of fast storage within the CPU. Registers hold data that the CPU needs to access 

quickly, but they do not map virtual addresses to physical addresses. 

fuh CPU ;=< we;s l=vd fõ.j;a .nvd m%udKhls' CPU yg blaukska m%fõY ùug wjYH o;a; 
frðiag¾ i;=j we;" kuq;a tAjd fN!;sl ,smsk fj; w;:H ,smsk is;shï.; fkdlrhs' 
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This question is asking about a specific hardware component in computer systems that is responsible for 

translating virtual memory addresses (used by software) into physical memory addresses (used by the 

actual hardware). This process is vital for modern computing systems because it allows programs to use 

virtual memory spaces, which can be larger and more flexible than the physical memory (RAM) 

installed on the machine. 
fuu m%Yakh wikafka mß.Kl moaO;sj, we;s w:;H u;l ,smsk ^uDÿldx. u.ska Ndú;d lrk& 
fN!;sl u;l ,smsk ^ienE oDVdx. úiska Ndú;d lrk& njg mßj¾;kh lsÍu i|yd j.lsj hq;= 
ksYaÑ; oDVdx. ixrplhla .ek h' fuu l%shdj,sh kùk mß.Kl moaO;s i|yd w;HjYH jkafka 
th hka;%fha ia:dmkh lr we;s fN!;sl u;lhg jvd úYd, iy kuHYS,S úh yels w;:H u;l 
wjldYhka Ndú;d lsÍug jevigyka j,g bv i,ik neúks' 
 
In simpler terms, virtual addresses act as placeholders or labels for memory, while physical addresses 

refer to the exact location in the hardware's memory. A hardware device commonly called a Memory 

Management Unit (MMU) handles this mapping. 
ir,j lsjfyd;a" w;:H ,smsk u;lh i|yd ia:dk orkakka fyda f,an,a f,i l%shd lrk w;r 
fN!;sl ,smsk oDVdx. u;lfha ksYaÑ; ia:dkhg fhduq lrhs' u;l l<ukdlrK tAllh (MMU) 
f,i fmdÿfõ y÷kajk oDVdx. Wmdx.hla fuu is;shï.; lsÍu yiqrejhs' 

 
2. Which of the following represents the bitwise AND operation of the two binary numbers 01010101 

and 10101010? 
my; ljrla 01010101 iy 10101010 hk oaúuh ixLHd foflys ìgq f,i AND (bitwise AND) 
fufyhqu ksrEmKh lrhs o? 
 

1) 00000000             2) 00001111             3) 11001100            4) 11110000             5) 11111111 

 
Answer: 1) 

 

Explanation / meyeÈ,s lsÍu: 

 

Bitwise AND is a binary operation that performs a logical AND on corresponding bits of two numbers. It 

compares each bit position of both numbers and returns 1 if both bits are 1, otherwise, it returns 0. 

ìgq wkqidß; AND hkq ;d¾lsl AND ixLHd foll wkqrEm ìgq u; isÿ lrk oaúuh fufyhquls' 
th ixLHd foflysu tla tla ìgq msysàu ixikaokh lr ìgq folu 1 kï, 1 m%;sodkh lrk w;r" 
tfia fkdue;s kï th 0 m%;sodkh lrhs' 
 

Bitwise AND 

        

0 1 0 1 0 1 0 1 

1 0 1 0 1 0 1 0 

0 0 0 0 0 0 0 0 

 

Therefore, the correct answer is 1). 

tneúka" ksjerÈ ms<s;=r 1) fõ' 
 

NOTE: 

The outputs that will be obtained when the bitwise OR and bitwise XOR operations are performed on 

the same two binary numbers above will be considered as follows: 

by; oaúuh ixLHd foflysu bitwise OR iy bitwise XOR fufyhqï isÿ lrk úg ,efnk 
m%;sodkhka my; mßÈ i,lkq ,efí 

 
 
 
 
 
 
 
 
 

Bitwise OR 

           
0 1 0 1 0 1 0 1 

1 0 1 0 1 0 1 0 

1 1 1 1 1 1 1 1 

 

Bitwise XOR 

        

0 1 0 1 0 1 0 1 

1 0 1 0 1 0 1 0 

1 1 1 1 1 1 1 1 

 

-2- RAVINDU BANDARANAYAKE 
 

#ictfromabc 



 

 

 
3. Use of public key and private key in encryption and decryption processes is called 

fmdÿ h;=r (public key) iy fm!oa.,sl h;=r (private key) Ndú;fhka isÿ flfrk .=ma; fla;kh 
(encryption) iy .=ma; úfla;kh (decryption) y÷kajkq ,nkafka" 
 

1) asymmetric encryption / wiuñ;sl .=ma; fla;kh f,i h' 
2) digital encryption / ixLHdxl .=ma; fla;kh f,i h'  
3) hybrid encryption / fouqyqï .=ma; fla;kh f,i h' 
4) private key encryption / fm!oa.,sl h;=re .=ma; fla;kh f,i h' 
5) symmetric encryption / iuñ;sl .=ma; fla;kh f,i h' 
 
Answer: 1) 

 

Cryptography - .=ma; fla;kh 

Cryptography is the practice of securing information through techniques that prevent unauthorized access 

or alteration. 
.=ma; fla;kh hkq wkjir m%fõYh fyda fjkia lsÍu je<elaùu i|yd ;dlaIKsl l%u Ndú;fhka 
f;dr;=re wdrlaId lsÍfï ms<sfj;ls' 
 
Encryption- fla;kh 
Encryption is a process where data is converted into a coded format to prevent unauthorized access. It is 

typically achieved using algorithms that transform readable information into ciphertext, which can only 

be decoded with a specific key. Used in communication, storage, and cybersecurity, it ensures data 

confidentiality and integrity. 
fla;kh hkq o;a; wkjirfhka m%fõY ùu je<elaùu i|yd fla;kh l< wdldrhlg mßj¾;kh 
lsÍfï l%shdj,shls' th idudkHfhka Ndú;d lrkafka lshúh yels f;dr;=re fla;sl fm, njg mßj¾;kh 
lrk we,af.dß;u Ndú;d lrñks' fuu fla;sl fm, úfYaIfhka ksYaÑ; h;=rla Ndú;d lrñka muKla 
úfla;kh l< yelsh' ikaksfõokh" .nvd lsÍu iy ihsn¾ wdrlaIdj hk lafIa;%j, Ndú;d jk fuu 
l%shdj,sh" o;a; ryiHNdjh iy wLKav;dj ;yjqre lrhs' 
 
Decryption - úfla;kh 

Decryption is the process of converting encrypted data back into its original, readable form using a specific 

key or algorithm. It ensures that authorized users can access protected information while maintaining 

security and privacy. Commonly used in secure communication and data protection. 
úfla;kh hkq" .=ma; fla;kh lrk ,o o;a; kej; tys uq,a" lshúh yels wdldrhg mßj¾;kh 
lsÍfï l%shdj,shls' fuh isÿ lrkq ,nkafka úfYaIs; h;=rla fyda we,af.dß;ula Ndú;d lrñks' tu.ska 
wjir ,;a mßYS,lhskag wdrlaIs; f;dr;=re fj; m%fõY ùug yels jk w;r" wdrlaIdj iy 
fm!oa.,sl;ajh mj;ajd .ekSu iy;sl lrhs' fuh idudkHfhka wdrlaIs; ikaksfõokh iy o;a; 
wdrlaIdj i|yd Ndú;d fõ' 
 
Public Key - fmdÿ h;=r 

A public key is a cryptographic key that can be shared openly without compromising security. It is used 

to encode data or verify authenticity, ensuring secure communication and identity validation. It is shared 

openly and works with a private key, which is kept secret. Data encrypted with the public key can only be 

decrypted using the private key. 
fmdÿ h;=rla hkq wdrlaIdjg ydkshla fkdjk mßÈ újD;j fnod.; yels .=ma; f,aLk h;=rls' th 
o;a; .=ma; fla;kh lsÍug fyda i;H;dj ;yjqre lsÍug" wdrlaIs; ikaksfõokh iy wkkH;d 
j,x.=lrKh iy;sl lsÍug Ndú;d lrhs' th újD;j fnod .kakd w;r ryis.;j ;nd we;s fm!oa.,sl 
h;=rla iuÕ l%shd lrhs' fmdÿ h;=r iuÕ .=ma; fla;kh l< o;a; fm!oa.,sl h;=r Ndú;fhka 
muKla úfla;kh l< yelsh' 
 

Private Key - fm!oa.,sl h;=r 
Private key is a secret cryptographic key used to decrypt data or generate digital signatures. It is securely 

held by the owner and must remain confidential, as it provides access to protected information. Only the 

holder of the private key can unlock or authenticate data intended for them, ensuring security and control. 
fm!oa.,sl h;=r hkq o;a; úfla;kh lsÍug fyda äðg,a w;aika ckkh lsÍug Ndú;d lrk ryia 
.=ma; fla;k h;=rls' th wdrlaIs;j ;nd.kakd w;r" th ryia ;ekam;a l< hq;=h' wdrlaIs; f;dr;=re 
fj; m%fõYh ,ndfok neúka" fm!oa.,sl h;=r ysñhdg muKla tu o;a; w.=¿ yeÍug fyda i;Hdmkh 
lsÍug yelsh' fuu.ska wdrlaIdj iy md,kh iy;sl fõ' 
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1) Asymmetric encryption - wiuñ;sl .=ma; fla;kh 
Asymmetric encryption uses a public key to encrypt data and a private key to decrypt it, ensuring secure 

communication.  
wiuñ;sl .=ma; fla;kh hkq o;a; fla;kh lsÍug fmdÿ h;=rla iy th úfla;kh lsÍug fm!oa.,sl 
h;=r Ndú;d lrk wdrlaIs; ikaksfõok l%uhls'  
 

How It Works / tys l%shdldÍ;ajh 
A pair of keys (public and private) is created using cryptographic algorithms. The sender encrypts the data 

using the recipient’s public key, making it unreadable. The encrypted data is sent over a network 

securely.  The recipient uses their private key to decrypt and access the original data. This method, encrypts 

and decrypts data using a public key and a private key. 
.=ma; fla;k we,af.dß;u Ndú;fhka h;=re hq.,hla ̂ fmdÿ iy fm!oa.,sl& ks¾udKh lr we;' hjkakd 
,nkakdf.a fmdÿ h;=r Ndú;fhka o;a; fla;kh lrhs" th lshúh fkdyel' fla;kh l, o;a; cd,hla 
yryd wdrlaIs;j hjkq ,efí'  ,nkakd uq,a o;a; úfla;kh lsÍug iy m%fõY lsÍug Tjqkaf.a 
fm!oa.,sl h;=r Ndú;d lrhs' fmdÿ h;=r iy fm!oa.,sl h;=rla Ndú;d lrñka o;a; fla;kh yd 
úfla;kh lsÍu isÿ lrkafka fuu l%shdj,sfhaÈh' 
 
2) Digital encryption - ixLHdxl .=ma; fla;kh 

Digital encryption works by transforming plaintext into ciphertext using cryptographic algorithms and a 

key, making the data unreadable without decryption. 
wxls; fla;kh l%shd lrkafka .=ma;fla;k we,af.dß;u iy h;=rla Ndú;fhka ir, mdG fla;sl mdG 
njg mßj¾;kh lsÍfuks" úfla;khlska f;drj o;a; lshúh fkdyel' 
 

How It Works / tys l%shdldÍ;ajh 
A unique key or key pair is created for encryption and decryption. The plaintext data is processed using 

an algorithm and the key, converting it into ciphertext. The encrypted data is sent over a network or stored 

securely. The recipient or system uses the correct key to reverse the encryption, restoring the original 

plaintext. In this process, a unique key is used. 
fla;kh iy úfla;kh i|yd wkkH h;=rla fyda h;=re hq.,hla idokq ,efí' ir, mdG o;a; 
we,af.dß;uhla iy h;=r Ndú;fhka ilikq ,nk w;r th fla;sl fm< njg mßj¾;kh lrhs' 
fla;kh l, o;a; cd,hla yryd hjkq ,efí fyda wdrlaIs;j .nvd lr we;' ,nkakd fyda moaO;sh 
fla;kh wdmiq yerùug ksjerÈ h;=r Ndú;d lrhs" uq,a ir, fm< m%;sia:dmkh lrhs' fuu l%shdj,sfha 
Ndú; jkafka wkkH h;=rls' 
 
3) Hybrid encryption - fouqyqï .=ma; fla;kh  

Hybrid encryption is a method that combines the security of asymmetric encryption with the efficiency of 

symmetric encryption. It is used to achieve both speed and strong data protection in secure communication 

systems 
fouqyqï .=ma; fla;kh hkq wiuñ;sl .=ma; fla;khl wdrlaIdj iy iuñ;sl .=ma; fla;dxlkfha 
ld¾hlaIu;djh tAldnoaO lrk l%uhls' wdrlaIs; ikaksfõok moaO;sj, fõ.h iy Yla;su;a o;a; 
wdrlaIdj hk folu ,nd .ekSug th Ndú;d lrhs' 
 

How It Works / tys l%shdldÍ;ajh 
A random symmetric key is generated for encrypting the actual data. The plaintext data is encrypted using 

the symmetric key, making encryption faster. The symmetric key itself is encrypted using asymmetric 

encryption (public key). The encrypted data and the encrypted symmetric key are sent to the recipient. The 

recipient uses their private key to decrypt the symmetric key, then uses it to decrypt the actual data. 
i;H o;a; fla;kh lsÍu i|yd wyUq iuñ;sl h;=rla ckkh flfra' ir, fm< o;a; iuñ;sl h;=r 
Ndú;fhka fla;kh lr" fla;kh fõ.j;a lrhs' iuñ;sl h;=r" wiuñ;sl fla;kh ^fmdÿ h;=r& 
Ndú;fhka fla;kh lr we;' fla;kh l, o;a; iy fla;kh l, iuñ;sl h;=r ,nkakd fj; hjkq 
,efí' ,nkakd iuñ;sl h;=r úfla;kh lsÍug Tjqkaf.a mqoa.,sl h;=r Ndú;d lrhs" miqj ienE o;a; 
úfla;kh lsÍug th Ndú;d lrhs' 
 
Symmetric encryption - iuñ;sl .=ma; fla;kh 
Symmetric encryption relies on a single secret key that is shared between the sender and recipient. It does 

not use public or private keys. 
iuñ;sl .=ma; fla;kh hjkakd iy ,nkakd w;r fnod .kakd ;ks ryia h;=rla u; r|d mj;S' th 
fmdÿ fyda fm!oa.,sl h;=re Ndú;d fkdlrhs' 
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Hybrid encryption uses a unique symmetric key to encrypt the actual data and a public key to encrypt that 

symmetric key. The private key is used to decrypt the symmetric key. 
fouqyqï .=ma; fla;kh ienE o;a; fla;kh lsÍug wkkH iuñ;sl h;=rla iy tu iuñ;sl h;=r 
fla;kh lsÍug fmdÿ h;=rla Ndú;d lrhs' fm!oa.,sl h;=r iuñ;sl h;=r úfla;kh lsÍug Ndú;d 
lrhs' 
 

4) Private key encryption / fm!oa.,sl h;=re .=ma; fla;kh  
A private key is a confidential cryptographic key used to decrypt data or create digital signatures. It is 

uniquely paired with a public key and must be securely stored, as it provides access to sensitive 

information. Only the holder of the private key can unlock or authenticate data intended for them, ensuring 

security and control. This only uses a private key. 
fm!oa.,sl h;=rla hkq o;a; úfla;kh lsÍug fyda äðg,a w;aika iE§ug Ndú;d lrk ryis.; 
.=ma;fla;k h;=rls' th fmdÿ h;=rla iuÕ wkkH f,i hq., lr we;s w;r th ixfõ§ f;dr;=re 
fj; m%fõYh imhk neúka wdrlaIs;j .nvd l< hq;=h' wdrlaIdj iy md,kh iy;sl lrñka Tjqka 
i|yd woyia lrk ,o o;a; w.=¿ weÍug fyda i;Hdmkh l< yelafla fm!oa.,sl h;=f¾ orkakdg 
muKs' fuh fm!oa.,sl h;=rla muKla Ndú; lrhs' 
 

5) Symmetric encryption /  iuñ;sl .=ma; fla;kh 

Symmetric encryption is a cryptographic method where the same key is used for both encrypting and 

decrypting data. This key must be shared securely between the sender and receiver. 
iuñ;sl .=ma; fla;kh hkq o;a; fla;kh lsÍu iy ixfla;kh lsÍu hk folgu tlu h;=r Ndú;d 
lrk .=ma; f,aLk l%uhls' fuu h;=r hjkakd iy ,nkakd w;r wdrlaIs;j fnod.; hq;=h' 
 

How It Works / tys l%shdldÍ;ajh 
The sender uses the shared key to convert plaintext (readable data) into ciphertext (unreadable data). The 

encrypted data is sent to the receiver. The receiver uses the same key to convert the ciphertext back into 

plaintext. 
hjkakd ir, fm< ̂lshúh yels o;a;& fla;sl ̂ lshúh fkdyels o;a;& njg mßj¾;kh lsÍug fnod.;a 
h;=r Ndú; lrhs' fla;kh l< o;a; .%dylhd fj; hjkq ,efí' .%dylhd fla;sl fm< kej; ir, 
fm< njg mßj¾;kh lsÍug tu h;=ru Ndú;d lrhs' 
 

According to this explanation answer should be 1 )  
fuu meyeÈ,s lsÍu wkqj ms,s;=r úh hq;af;a 1) 
 

4. In a particular network, each node is connected directly to a central network device. This topology 
is referred to as a 
tla;rd mß.Kl cd,hl iEu fkdavqjlau (node) uOH.; cd, Wml%uhlg (central network device) 
Rcqju iïnkaO lr we;' fujeks ia:,lhla (topology) y÷kajkq ,nkafkaa" 
    

1) bus / nia ia:,lhla f,i h' 2) hybrid / fouqyqï ia:,lhla f,i h' 
 

3) mesh / oe,a ia:,lhla f,i h' 4) ring / uqÿ ia:,lhla f,i h' 
 

5)  star /;drld ia:,lhla f,i h'   
    
Answer: 5) 
 

Network Topology / cd, ia:, úoHdj 

Network topology refers to the arrangement of devices, connections, and communication paths in a 

network. It defines how data flows between nodes and impacts performance, scalability, and reliability. 
cd, ia:, úoHdj hkq cd,hl Wmdx." iïnkaO;d iy ikaksfõok ud¾. ieliSuhs' th fkdaâ w;r 
o;a; .,d hk wdldrh iy ld¾h idOkh" mßudKh iy úYajikSh;ajh flfrys n,mdk wdldrh 
ks¾jpkh lrhs' 
 

Nodes / fkdavq 
A node is a fundamental unit in a network, representing any device or point that can send, receive, or 

process data. Nodes are interconnected to facilitate communication and resource sharing within a network. 
Examples of nodes include Computers, Network Devices, Peripheral Devices, Mobile Devices. 
fkdavqjla hkq o;a; heùug" ,eîug fyda ieliSug yels ´kEu Wmdx.hla fyda ,laIHhla ksfhdackh 
lrk cd,hl uQ,sl tAllhls' cd,hla ;=< ikaksfõokh iy iïm;a fnod.ekSu myiq lsÍu i|yd fkdavq 
tlsfkl iïnkaO fõ' fkdavq j,g WodyrK f,i mß.Kl" cd, Wmdx." mßê Wmdx. iy cx.u Wmdx. 
we;=<;a fõ'  
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Central Network Devices / uOHu cd, Wmdx. 

Central network device is a hardware component that manages and controls data traffic between connected 

devices in a network. It ensures efficient communication, security, and resource sharing. 
uOHu cd, Wmdx.h hkq cd,hl iïnkaê; Wmdx. w;r o;a; .ukd.ukh l<ukdlrKh lrk iy 
md,kh lrk oDVdx. ixrplhls' th ld¾hlaIu ikaksfõokh" wdrlaIdj iy iïm;a fnod.ekSu 
iy;sl lrhs' 
 

• Hub / kdNsh  – Broadcasts data to all connected devices without filtering. 
fmÍulska f;drj iïnkaê; ish¨u Wmdx. fj; o;a; úldYkh lrhs' 
 

• Switch / iaúph – Directs data only to the intended recipient, improving efficiency. 
ld¾hlaIu;dj jeäÈhqKq lrñka wfmalaIs; ,nkakdg muKla o;a; fhduq lrhs' 
 

• Router / ud¾.lh  – Connects different networks and manages data traffic between them. 
úúO cd, iïnkaO lr tAjd w;r o;a; .ukd.ukh l<ukdlrKh lrhs' 

 

1) Bus Topology / nia ia:,lh 

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

or backbone. Data is transmitted along this cable, and each device receives the data intended for it. When 

a device sends data, it travels through the bus, and all connected devices receive the signal. However, only 

the device with the matching address processes the data, while others ignore it. Each node is not directly 

connected to a central network device. Instead, all nodes are connected to a single communication line.  
nia ia:,lh hkq ish¨u Wmdx. tla uOHu flan,hlg iïnkaO lr we;s cd, ieleiauls" th nih 
fyda kdráh f,i ye¢kafõ' fuu flan,h Tiafia o;a; iïfm%aYKh jk w;r" iEu Wmdx.hlau tA 
i|yd woyia lrk o;a; ,nd .kS' Wmdx.hla o;a; hjk úg" th nih yryd .uka lrhs" iy 
iïnkaê; ish¨u Wmdx.j,g ix{d ,efí' flfia fj;;a" .e,fmk ,smskh iys; Wmdx.h muKla 
o;a; ilik w;r wfkla wh th fkdi,ld yß;s' iEu fkdavqjlau uOhu cd, Wmdx.hlg iDcqju 
iïnkaO fkdfõ' tA fjkqjg" ish¨u fkdavq ;ks ikaksfõok fraLdjlg iïnkaO fõ" 
 

2) Hybrid Topology / fouqyqka ia:,lh 

Hybrid topology combines two or more topologies (e.g., star, bus, ring) into a single network. It works by 

creating smaller subnetworks, each with its own topology, and connecting them through a central backbone 

or another topology. Data flows within and between subnetworks. In a hybrid topology, whether each node 

is directly connected to a central network device depends on the specific topologies combined.  
fouqyqka ia:,lh" ia:,l folla fyda jeä .Kkla ^Wod( ;rej" nih" uqoao& ;ks cd,hlg tAldnoaO 
lrhs' th l%shd lrkafka l=vd Wmcd, ks¾udKh lsÍfuks" tA iEu tllau ;ukaf.au ia:,lhla we;s 
w;r tAjd uOHu kdráhla fyda fjk;a ia:,lhla yryd iïnkaO lrhs' Wmcd, ;=< iy tAjd w;r 
o;a; .,d hhs' fouqyqka ia:,lhl§" iEu fkdavqjlau uOHu cd, Wmdx.hlg iDcqju iïnkaO ù ;sfío 
hkak r|d mj;skafka tAldnoaO úfYaIs; ia:dk u; h' 

 

• If a star topology is part of the hybrid network, nodes within that star subnetwork are directly 

connected to a central device like a hub or switch.  
;re ia:,lh fouqyqka cd,fha fldgila kï" tu ;re Wm cd,h ;=< we;s fkdavq iDcqju 
flakaøia:dkhla fyda iaúphla jeks uOHu Wmdx.hlg iïnkaO fõ' 
 

• Other subnetworks (e.g., bus or ring) may not use a central device, as nodes in those topologies are 

connected differently. 
fjk;a Wmcd, ^Wod'" nia fyda uqÿ& tu ia:,lj, fkdavq fjkia f,i iïnkaO ù we;s neúka" uOHu 
Wmdx.hla Ndú;d fkdl< yelsh' 

 

3) Mesh Topology / oe,siuh ia:,lh 

In a mesh topology, each node is not directly connected to a central network device. Instead, every node 

is interconnected with every other node in the network, creating multiple direct paths for data transmission. 

It works by allowing data to travel through various routes, ensuring redundancy and reliability. If one path 

fails, data can be rerouted through another, maintaining uninterrupted communication. 
oe,siuh ia:,lfha" iEu fkdavhlau uOHu cd, Wmdx.hlg iDcqju iïnkaO fkdfõ' tA fjkqjg" iEu 
fkdavqjlau cd,fha wfkl=;a iEu fkdavqjla iuÕu wka;¾ iïnkaê; jk w;r" o;a; iïfm%aYkh i|yd 
nyq iDcq ud¾. ks¾udKh lrhs' th l%shd lrkafka o;a; úúO ud¾. yryd .uka lsÍug bv §u" 
w;sßla;h iy úYajikSh;ajh iy;sl lsÍfuks' tla ud¾.hla wid¾:l jqjfyd;a" ndOdjlska f;drj 
ikaksfõokh mj;ajd .ksñka ;j;a ud¾.hla yryd o;a; kej; yrjd heúh yel' 
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4) Ring Topology / uqÿ ia:,lh 

Ring topology is a network structure where each node is connected to exactly two other nodes, forming a 

closed loop. Data travels in one or both directions around the ring until it reaches its destination. Since 

there is no central network device, each node acts as a repeater, boosting the signal to ensure data reaches 

the next node. While efficient for small networks, a single node failure can disrupt the entire system unless 

a dual-ring setup is used for redundancy. 
uqÿ ia:,lh hkq cd, jHqyhla jk w;r tys§ iEu fkdavqju ksjerÈj fjk;a fkdavq follg iïnkaO 
lr ixjD; Æmhla idohs' o;a; tys .ukdka;hg <Õd jk f;la j<,a, jgd tla ÈYdjlg fyda follska 
.uka lrhs' uOHu cd, Wmdx.hla fkdue;s neúka" iEu fkdavqjlau mqkrdj¾;lhla f,i l%shd lrhs" 
o;a; B<Õ fkdavqjg <Õd jk nj iy;sl lsÍu i|yd ix{dj jeä lrhs' l=vd cd, i|yd ld¾hlaIu 
jk w;r" w;sßla;h i|yd oaú;aj j<¨ ieliqu Ndú;d fkdl<fyd;a ;ks fkdavhla wiu;a ùu iuia; 
moaO;shu ì| jeáh yelsh' 
 
5) Star Topology / ;re ia:,lh 

Star topology is a network layout where each node is directly connected to a central network device, such 

as a hub or switch. It works by sending all data through the central device, which then routes it to the 

intended node. This setup simplifies management and troubleshooting, as issues in one node do not affect 

others.  
;re ia:,lh hkq iEu fkdavqjlau kdNshla fyda iaúphla jeks uOHu cd, Wmdx.hlg iDcqju iïnkaO 
jk cd, ieleiauls' th uOHu Wmdx.h yryd ish¨u o;a; heùfuka l%shd lrhs" th wfmalaIs; fkdavqj 
fj; o;a; fhduq lrhs' fuu ieliqu l<ukdlrKh iy fodaY ksrdlrKh ir, lrhs" tla fkdavqjl 
.eg¿ wfkla tAjdg n,mdkafka ke;' 
 

According to this explanation answer should be 5 )  
fuu meyeÈ,s lsÍu wkqj ms,s;=r úh hq;af;a 5) 

 

5. Consider the following activities related to e-commerce. 
e-jdKscHhg iïnkaO my; oelafjk l%shdj,s i,lkak' 
 
A - online purchase of a pair of shoes / im;a;= hq.,la ud¾..;j ñ,§ .ekSu 
B - online purchase of an e-book of your favourite novel 
   Tnf.a m%sh;u kjl;dfjys bf,lafg%dksl msgm;la (e-book) ud¾..;j ñ,§ .ekSu 

 

C - online booking of a taxi to the airport from your home 
          Tnf.a ksjfia isg .=jkaf;dgqfmd< fj; hEug l=,S r:hla ud¾..;j fjka lr.ekSu 

 

Which of the above activities represent/s the pure-click type business model? 

by; l%shdj,s w;=frka ljrla msfhda-la,sla (pure-click) jHdmdr wdlD;sh ksrEmKh lrhs o? 
          

1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

3) C only. 
C muKs. 

4) A and C only.  
A iy C muKs' 

5) B and C only.  
B iy C muKs' 

 
Answer: 2) 

 

Explanation / meyeÈ,s lsÍu: 

 

E – Commerce / e-jdKscHh 

E-commerce refers to the buying and selling of goods and services over the internet. It allows businesses 

and individuals to conduct transactions digitally without needing a physical presence. With technological 

advancements, e-commerce has revolutionized traditional retail by enhancing convenience, improving 

efficiency, and expanding global accessibility. 

e-jdKscHh hkq wka;¾cd,h yryd NdKav yd fiajd ñ,§ .ekSu iy úls”uhs' th jHdmdrj,g iy 
mqoa.,hkag" fN!;sl meje;aula wjYH fkdù wxls; f,i .kqfokq lsÍug bv i,ihs' ;dlaIKsl 
ÈhqKqj;a iuÕ" myiqj jeä ÈhqKq lsÍu" ld¾hlaIu;dj jeä ÈhqKq lsÍu iy f.da,Sh m%fõYh mq¿,a 
lsÍu u.ska e-jdKscHh idïm%odhsl is,a,r fj<|dfï úma,ùh fjkila isÿ lr we;' 
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E – Business / e-jHdmdr 
E-business refers to the use of digital technology and the internet to manage and operate a business. It goes 

beyond just buying and selling (e-commerce) and includes activities such as online marketing, customer 

relationship management, supply chain management, and business communication. With the rise of 

technology, e-business has transformed traditional business operations by enhancing efficiency, 

automation, and global connectivity. 

e-jHdmdr hkafkka woyia lrkafka jHdmdrhla l<ukdlrKh lsÍug iy l%shd;aul lsÍug wxls; 
;dlaIKh iy wka;¾cd,h Ndú;d lsÍuhs' th yqfola ñ,§ .ekSu iy úls”u (e-jdKscHh) blaujd 
hk w;r ine¢ wf,úlrKh" mdßfNda.sl iïnkaO;d l<ukdlrKh" iemhqï odu l<ukdlrKh iy 
jHdmdßl ikaksfõokh jeks l%shdldrlï we;=<;a fõ' ;dlaIKfha keÕSu;a iuÕ" ld¾hlaIu;dj" 
iajhxl%ShlrKh iy f.da,Sh iïnkaO;d jeä ÈhqKq lsÍu u.ska e-jHdmdr" iïm%odhsl jHdmdßl fufyhqï 
mßj¾;kh lr we;' 
 

Business type model / jHdmdr wdlD;s j¾. 
• Pure-Click business model - ud¾..; jHdmdr wdlD;sh  

A pure-click business operates exclusively online, meaning it has no physical storefront or offline 

presence. All transactions, interactions, and services are conducted through the internet. This type of 

business model typically involves digital products (such as e-books, software, or online courses) or 

physical products that are sold and delivered entirely through online channels. 
ud¾..; jHdmdrhla ;kslru ud¾..;j l%shd;aul fõ' thska woyia jkafka thg fN!;sl 
fj<|ie,a fkdue;s njhs' ish¨u .kqfokq" wka;¾l%shd iy fiajdjka wka;¾cd,h yryd isÿ lrhs' 
fuu j¾.fha jHdmdr wdlD;shg idudkHfhka wxls; ksIamdok (e-fmd;a" uDÿldx." fyda ud¾..; 
mdGud,d jeks) fyda iïmQ¾Kfhkau wka;¾cd, kd,sld yryd úl=Kkq ,nk iy fnod yßk fN!;sl 
ksIamdok we;=<;a fõ' 
 

• Pure-Brick business model - ud¾. wm.; jHdmdr wdlD;sh 

The pure-brick business model refers to companies that operate exclusively with physical stores and 

have no online presence. These businesses focus on customers, who visit physical locations to 

purchase goods or services. The company relies on face-to-face interactions, in-store promotions, and 

physical transactions to drive business. 
ud¾. wm.; jHdmdr wdlD;sh hkq fN!;sl fj<|ie,a iuÕ muKla l%shd;aul jk iy wka;¾cd, 
meje;aula fkdue;s jHdmdr fõ' fuu jHdmdr NdKav fyda fiajd ñ,§ .ekSug fN!;sl ia:dk fj; 
meñfKk mdßfNda.slhska flfrys wjOdkh fhduq lrhs' jHdmdrh fufyhùu i|yd iud.u uqyqKg 
uqyqK wka;¾l%shd" fj<|ie,a ;=< m%j¾Okh iy fN!;sl .kqfokq isÿ lrkq ,nhs' 
 

• Brick and Click business model - fouqyqï jHdmdr wdlD;sh 
A brick and click business combine both online and offline operations, allowing customers to engage 

with the business through physical stores and online channels. This hybrid model offers flexibility, 

where businesses operate traditional physical locations and also have an online presence for shopping, 

booking, or customer service. 
fouqyqï jHdmdrhla ud¾..; yd ud¾..; fkdjk fufyhqï folu tAldnoaO lrhs' mdßfNda.slhskag 
fN!;sl fj<|ie,a iy ud¾..; kd,sld yryd jHdmdrh iuÕ iïnkaO ùug bv i,ihs' fuu 
fouqyqka wdlD;sh kuHYS,S njla ,nd fohs' tys§ jHdmdr idïm%odhsl fN!;sl ia:dk l%shd;aul lrk 
w;r idmamq" fjkalrjd .ekSï fyda mdßfNda.sl fiajd i|yd wka;¾cd, meje;aulao we;' 
 

Evaluating each statement / tla tla m%ldYh meyeÈ,s lsÍu 
 
Statement / m%ldYh A 

If the shoes are bought from a store that has both physical locations and an online presence, this is 

considered a brick and click model. Therefore, this is not a pure-click business because it involves a mix 

of both physical and online operations. 
im;a;= hq.,la ñ,§ .kq ,nkafka fN!;sl ia:dkhla iy ud¾..; meje;aula hk folu we;s 
fj<|ie,lska neúka" fuh fouqyqï jHdmdr wdlD;shla f,i ie,fla' tneúka" fN!;sl iy ud¾..; 
fufyhqï hk wxY foflau ñY%Khla we;=<;a jk neúka fuh ud¾..; jHdmdrhla fkdfõ' 
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Statement / m%ldYh B 

The e-book is purchased from an online platform. Therefore, this is a pure-click business because the 

transaction is conducted entirely online without any physical presence. 
fmd; ñ,§ f.k we;af;a wka;¾cd,h yryd muKla l%shd;aul jk ud¾..; fõÈldjlsks' tneúka" 
lsisÿ fN!;sl meje;aulska f;drj .kqfokqj isÿlr we;s neúka" fuh ud¾..; jHdmdrhls' 
 
Statement / m%ldYh C 

Although the process of booking a taxi from home to the airport is done online, the service requires a 

physical component. This involves offline interactions with the physical world, and therefore cannot be 

classified as a pure-click business. 
ksjfia isg .=jka f;dgqm< fj; l=,S r:hla fjkalrjd .ekSfï l%shdj,sh ud¾..;j isÿ jqjo" fiajdjg 
fN!;sl ixrplhla wjYH fõ' fuhg fN!;sl f,dalh iuÕ ud¾..; fkdjk wka;¾l%shd we;=<;a jk 
w;r" tneúka th ud¾..; jHdmdrhla f,i j¾.SlrKh l< fkdyel' 
 
Therefore, the correct answer is 2). 

tneúka" ksjerÈ ms<s;=r 2) fõ' 
 

6. Which of the following shows the correct order of software testing? 

my; ljrlska uDÿldx. mÍlaIdfjys (software testing) ksjerÈ wkqms<sfj< oelafjhs o? 
 

1) acceptance testing → system testing → integration testing → unit testing 
 m%;s.%yK mÍlaIdj → moaO;s mÍlaIdj → taldnoaO mÍlaIdj → tall mÍlaIdj  
 

2) unit testing → acceptance testing → system testing → integration testing 
tall mÍlaIdj    m%;s.%yK mÍlaIdj    moaO;s mÍlaIdj    taldnoaO mÍlaIdj 
 

3) unit testing → integration testing → acceptance testing → system testing 
tall mÍlaIdj    taldnoaO mÍlaIdj    m%;s.%yK mÍlaIdj    moaO;s mÍlaIdj 
 

4) unit testing → integration testing → system testing → acceptance testing 
tall mÍlaIdj    taldnoaO mÍlaIdj    moaO;s mÍlaIdj    m%;s.%yK mÍlaIdj 
 

5) white-box testing → black-box testing → system testing → unit testing 
Yafõ; uxcqid mÍlaIdj → ld, uxcqid mÍlaIdj → moaO;s mÍla Idj → tall mÍlaIdj 

 
Answer: 4)  
 

Unit Testing / tAll mÍlaIdj  
Testing individual components or units of the software to ensure they work as expected. 
uDÿldx.fha tla tla ixrpl fyda tAll wfmalaIs; mßÈ l%shd lrk nj iy;sl lsÍu i|yd mÍlaId 
lsÍu' 
 

Integration Testing / tAldnoaO mÍlaIdj  
Testing the interaction between integrated units to detect interface defects. 
w;=re uqyqK;a fodaI y÷kd.ekSu i|yd tAldnoaO tAll w;r wka;¾l%shd mÍlaId lsÍu' 
 

System Testing / moaO;s mÍlaIdj  
Testing the complete and integrated software system to evaluate its compliance with specified 

requirements. 
moaO;s mÍlaIdj ksYaÑ; wjYH;d iuÕ tys wkql+,;djh ;lafiare lsÍu i|yd iïmQ¾K iy 
tAldnoaO uDÿldx. moaO;sh mÍlaId lsÍu' 
 

Acceptance Testing / m%;s.%yK mÍlaIdj  
Testing the software in a real-world scenario to determine whether it meets the business requirements 

and is ready for deployment. 
uDÿldx.h jHdmdßl wjYH;d imqrd,kafkao iy fhoùug iqodkïo hkak ;SrKh lsÍu i|yd ienE 
f,dalfha ;;ajhl§ th mÍlaId lsÍu' 
 

The question "Which of the following shows the correct order of software testing?" is asking you to 

identify the sequence in which different types of software testing are typically conducted during the 

software development lifecycle. 
my; i|yka tAjdhska uDÿldx. mÍlaIdfõ ksjerÈ wkqms<sfj, fmkajkafka l=ulao@ hk m%Yakh uÕska 
uDÿldx. ixj¾Ok Ôjk pl%h ;=< úúO j¾.fha uDÿldx. mÍlaIK idudkHfhka isÿ lrkq ,nk 
wkqms<sfj, y÷kd .ekSug Tfnka b,a,d isà' 
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The objective of this question is to assess your understanding of the correct sequence of software testing 

stages. Knowing the proper order is essential for ensuring a systematic and thorough testing process that 

leads to high-quality software. 
fuu m%Yakfha wruqK jkafka uDÿldx. mÍlaIK wÈhrj, ksjerÈ wkqms<sfj, ms<sn| Tfí wjfndaOh 
;lafiare lsÍuhs' Wiia ;;a;ajfha uDÿldx.hlg uÕ mdok l%udkql+, yd mßmQ¾K mÍlaIK 
l%shdj,shla iy;sl lsÍu i|yd ksis wkqms<sfj, oek .ekSu w;HjYH fõ' 
 
Software testing typically starts with Unit Testing to check individual components. Next, Integration 

Testing verifies the interactions between combined units. Then, System Testing evaluates the complete 

system's compliance with requirements. Finally, Acceptance Testing ensures the software meets 

business needs and is ready for deployment. 
uDÿldx. mÍlaIdj idudkHfhka wdrïN jkafka ;ks ixrpl mÍlaId lsÍu i|yd tAll mÍlaIdfjks' 
B<Õg" tAldnoaO mÍlaIdj tAldnoaO tAll w;r wka;¾l%shd ;yjqre lrhs' bkamiqj" moaO;s mÍlaIdj 
uÕska iïmQ¾K moaO;sfha wjYH;d iuÕ wkql+, ùu we.hSug ,la lrhs' wjidk jYfhka" m%;s.%yK 
mÍlaIdj uÕska uDÿldx.h jHdmdßl wjYH;d imqrd,k w;r fhoùug iQodkï nj iy;sl lrhs'  
 

7. A software development company identifies that their new system development project has complex 
requirements and has a medium to high risk level. Further, an evaluation is needed to clear the 

requirements and significant changes are expected during system development. 
uDÿldx. ixj¾Ok iud.ula ;u kj moaO;s ixj¾Ok jHdmD;sh ixlS¾K wjYH;dj,ska iukaú; nj;a" 
uOHu (medium) isg by< (high) olajd wjodkï (risk) uÜgula we;s nj;a y÷kd.kshs' ;jo wjYH;d 
meyeÈ,s lr .ekSug we.hSula (evaluation) wjYH nj;a moaO;s ixj¾Ok l%shdj,sfha § ie,lsh hq;= 
fjkialï wfmalaId flfrk nj;a y÷kd.kshs'  
 

What is the most suitable software development process model for this project? 
fuu jHdmD;sh i|yd jvd;au iqÿiq uDÿldx. ixj¾Ok l%shdj,s wdlD;sh (software development process 
model) l=ula o? 
 

1) agile / iqp,H       
2) prototyping / uQ,dlD;slrKh 
3) rapid application development / YS>% fhojqï ixj¾Okh 

4) spiral /i¾ms, 
5) waterfall / Èhwe, 
 

Answer: 4)  
 

Agile / iqp,H  

A flexible and iterative approach where development is done in small increments called sprints, focusing 

on collaboration and adaptability. 
iyfhda.S;djh iy wkqj¾;kh ùu flfrys wjOdkh fhduq lrñka" iam%skaÜ f,i y÷kajk l=vd j¾Ol 
j,ska ixj¾Okh isÿ flfrk kuHYS,S iy mqkrdj¾;k m%fõYhls' 

 
Prototyping / uQ,dlD;slrKh  
Involves creating a preliminary version (prototype) of the software to better understand its functionality 

and requirements through iterative feedback. 
mqkrdj¾;k m%;sfmdaIK yryd tys l%shdldÍ;ajh iy wjYH;d jvd fyd¢ka wjfndaO lr .ekSu i|yd 
uDÿldx.fha uQ,sl wkqjdohla ^uQ, wdlD;shla& ks¾udKh lsÍu we;=<;a fõ' 

 
Rapid Application Development (RAD) / YS> fhÿï ixj¾Okh  
Emphasizes quick development and iteration of prototypes for rapid adjustments based on user feedback, 

aiming for fast delivery. 
fõ.j;a fnodyeÍu b,lal lr .ksñka mßYS,l m%;sfmdaIK u; mokïj fõ.j;a .e,mSï i|yd 
uQ,dlD;sj, blauka ixj¾Okh iy mqkrdj¾;kh wjOdrKh lrhs' 

 
Spiral / i¾ms,dldr  
Combines iterative development with risk assessment, designed for projects with high uncertainty and 

complex requirements, allowing continuous evaluation and refinement. 
wjodkï ;lafiarej iuÕ mqkrdj¾;k ixj¾Okh tAldnoaO lrhs" by< wúksYaÑ;;djhlska iy ixlS¾K 
wjYH;d iys; jHdmD;s i|yd ks¾udKh lr we;" wLKav we.hSug iy fYdaOkhg bv i,ihs' 
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Waterfall / Èh we,s  
A linear and sequential approach where each phase of development must be completed before moving on 

to the next, suitable for projects with well-defined requirements. 
fyd¢ka w¾: olajd we;s wjYH;d iys; jHdmD;s i|yd iqÿiq" B<Õg hdug fmr ixj¾Okfha iEu 
wÈhrlau iïmQ¾K l< hq;= f¾Çh iy wkql%ñl m%fõYhls' 
 

The objective of this question is to assess your understanding of various software development process 

models and their suitability for different types of projects. Based on the given characteristics of the 

project, you need to identify which process model would be the most appropriate. 
fuu m%Yakfha wruqK jkafka úúO uDÿldx. ixj¾Ok l%shdj,s wdlD;s ms<sn| Tfí wjfndaOh iy 
úúO jHdmD;s j¾. i|yd tAjdfha fhda.H;djh ;lafiare lsÍuhs' jHdmD;sfha § we;s ,laIK u; 
mokïj" jvd;a iqÿiq l%shdj,s wdlD;sh l=ulaoehs Tn y÷kd.; hq;=h' 
 
The Spiral Model is the most suitable software development process model for this project due to the 

following reasons. 
my; i|yka fya;+ka ksid fuu jHdmD;sh i|yd jvd;a iqÿiq uDÿldx. ixj¾Ok l%shdj,s wdlD;sh 
jkafka i¾ms,dldr wdlD;shhs' 
 
Complex Requirements / ixlS¾K wjYH;d 
The Spiral Model is designed for projects with high complexity and uncertainty. It allows continuous 

refinement of requirements. 
by< ixlS¾K;djhla iy wúksYaÑ;;djhla iys; jHdmD;s i|yd i¾ms,dldr wdlD;sh ks¾udKh lr 
we;' th wjYH;d wLKavj msßmyÿ lsÍug bv i,ihs' 

 

Medium to High Risk Level / uOHu isg by< wjodkï uÜgu 
The Spiral Model focuses on risk assessment and management in every iteration, making it ideal for 

projects with significant risk. 
i¾ms,dldr wdlD;sh iEu mqkrdj¾;khl§u wjodkï ;lafiarej iy l<ukdlrKh flfrys 
wjOdkh fhduq lrk w;r th ie,lsh hq;= wjodkula iys; jHdmD;s i|yd jvd;a iqÿiq fõ' 

 

Need for Evaluation & Requirement Clarification 
we.hSu iy wjYH;d meyeÈ,s lsÍu i|yd wjYH;djh 

The model includes prototyping and iterative evaluation, ensuring that requirements are thoroughly 

analyzed and adjusted as needed. 
wdlD;shg uQ,dlD;slrKh iy mqkrdj¾;k we.hSu we;=<;a jk w;r" wjYH;d fyd¢ka úYaf,aIKh 
lr wjYH mßÈ ilia lr we;s nj iy;sl lrhs' 

 

Significant Changes Expected / wfmalaIs; ie,lsh hq;= fjkialï 
The iterative nature of the Spiral Model allows for frequent modifications without disrupting the entire 

project.  
i¾ms,dldr wdlD;sfha mqkrdj¾;k iajNdjh iuia; jHdmD;shgu ndOd fkdlr ks;r fjkia lsÍï 
i|yd bv i,ihs'  
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8. Which of the following made a significant contribution to the growth of Information and 

Communication Technology (ICT) usage? 
f;dr;=re yd ikaksfõok ;dla aIKfhys (ICT) Ndú;h by< hdu i|yd my; ljrlska ie,lsh hq;= 
odhl;ajhla ,enqKs o? 
 
A. exponential progress of the semiconductor technology paving the way for low-cost hardware. 

w¾O ikakdhl ;dla aIKfhys YS>% m%.;sh ;=<ska wvq msßjehla iys; oDVdx.j,g uÕ mE§u' 
 

B. introduction of user-friendly software and interfaces to computers. 
mßYS,l ñ;%YS,S (user-friendly) uDÿldx. iy w;=reuqyqK;a mß.Klj,g y÷kajd oSu' 
 

C. merge of computer and communication technologies to produce smart and mobile devices 
mß.Kl iy ikaksfõok ;dlaIK uqyqkaùu (merge) fya;=fjka iqyqre (smart) iy cx.u (mobile) 
Wml%u ksmoùu 

          

1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

3) A and C only.  
A iy C muKs' 

4) B and C only.  
B iy C muKs' 

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

 
Answer : 5)  

 

Explanation / meyeÈ,s lsÍu 
 
Each of the given factors has played a crucial role in the growth of Information and Communication 

Technology (ICT). 

f;dr;=re yd ikaksfõok ;dlaIKfha  ICT j¾Okh i|yd ,nd § we;s iEu idOlhlau ;SrKd;aul 
ld¾hNdrhla bgq lr we;' 

 

Statement / m%ldYh A 

The development of semiconductor technology, including microprocessors and memory chips, has made 

computing devices more affordable, powerful, and accessible. This has significantly contributed to the 

widespread adoption of ICT. 
uhsfl%dfm%dfii¾ iy u;l Ñma we;=¿ w¾O ikakdhl ;dlaIKfha ÈhqKqj" mß.Kl Wmdx. jvd;a 
oeßh yels" n,j;a iy m%fõY úh yels njg m;a lr we;' f;dr;=re yd ikaksfõok ;dlaIK mq¿,a 
f,i Ndú;d lsÍu i|yd fuh ie,lsh hq;= f,i odhl ù we;' 

 

Statement / m%ldYh B 

User friendly interfaces, such as graphical user interfaces (GUI) and intuitive operating systems, have 

made computers and ICT tools accessible to non-experts, thereby increasing their usage across various 

sectors. 

Ñ;%l mßYS,l w;=reuqyqK;a (GUI) iy nqoaêuh fufyhqï moaO;s jeks mßYS,l ys;ldó 
w;=reuqyqK;a" m%ùKhka fkdjk whg m%fõY úh yels mß.Kl iy ICT fuj,ï njg m;a lr we;s 
w;r tuÕska úúO wxY yryd tAjdfha Ndú;h jeä lr we;' 

 

Statement / m%ldYh C 

The integration of computing and communication technologies has led to the development of smartphones, 

tablets, and other smart devices, enabling seamless connectivity and digital transformation. 
mß.Kl iy ikaksfõok ;dlaIKhka tAldnoaO lsÍu iaud¾Ü f*daka" geí,Ü iy wfkl=;a iaud¾Ü Wmdx. 
ixj¾Okh lsÍug fya;= ù we;s w;r" ndOdjlska f;drj iïnkaO;d iy äðg,a mßj¾;kh il%sh lr 
we;'  

 
The final answer is 
wjidk ms<s;=r jkafka 
 
Option / úl,amh 5) 
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9. Which of the following is the correct statement to connect to "login.php" from an HTML form? 

HTML fmdaruhla "login.php" fj; iïnkaO ùug Ndú; l< yels ksjerÈ fla; fma<sh l=ula o? 
 

1) <form action ="GET" method ="/login.php"> 
2) <form action ="/login.php" method ="GET"> 
3) <form submit ="GET" method="/login.php"> 
4) <form submit=“/login.php” method=“GET"> 
5) <form target"=/login.php" method="GET"> 
 
Answer : 2) 

 
An HTML form is used to collect user input and send it to a server for processing. It typically contains 

form elements like text fields, checkboxes, radio buttons, and submit buttons. 

mßYS,l wdodkh tl;= lr ieliSu i|yd fiajdodhlhlg heùug HTML fmdaruhla Ndú;d lrhs' 
tys idudkHfhka mdG lafIa;%" fpla fldgq" f¾äfhda fnd;a;ï iy bÈßm;a lsÍfï fnd;a;ï jeks fmdaru 
wx. wvx.= fõ' 
 
Basic Structure of an HTML Form / HTML fmdaruhl uQ,sl jHqyh 
 

<form action="login.php" method="POST"> 
    <label for="username">Username:</label> 
    <input type="text" id="username" name="username" > 
 
    <label for="password">Password:</label> 
    <input type="password" id="password" name="password" > 
 
    <button type="submit">Login</button> 
</form> 
 
Key Attributes of <form> 
 

1. action → Specifies the URL (or file) where form data should be sent. 

    action → fmdaru o;a; heúh hq;= URL tl ^fyda f.dkqj& ksYaÑ;j olajhs' 
    Example: action="login.php" 

 

2. method → Defines how data is sent. 

    method → o;a; hjk wdldrh ks¾jpkh lrhs' 
 

"GET" → Data is sent in the URL (visible, not secure). 

     "GET" → o;a; URL tl ;=< hjkq ,efí ^oDYHudk" wdrlaIs; fkdfõ&' 
 

"POST" → Data is sent in the request body (more secure). 

"POST" → o;a; b,a,Sï fldgig hjkq ,efí ^jvd;a wdrlaIs;&' 
 
Common Form Elements 
fmdÿ wdlD;s wx. 
 

Element (wx.) Description(úia;r) 

<input type="text"> Single-line text input 
;ks fma<sfha mdG wdodkh 

<input type="password"> Password field (hides input) 
uqrmo lafIa;%h ^wdodkh iÕjhs& 

<input type="email"> Email input (validates format) 
Bfï,a wdodkh ^wdlD;sh j,x.= lrhs& 
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<input type="radio"> Radio button (select one option) 

f¾äfhda fnd;a;u ^tla úl,amhla f;darkak& 

<input type="checkbox"> Checkbox (select multiple options) 
f;aÍï fldgqj ^úl,am lsysmhla f;darkak& 

<input type="submit"> Submit button to send the form 
fmdaruh heùug bÈßm;a lrkak fnd;a;u 

<button 
type="submit"> 

 

Alternative submit button 
úl,am bÈßm;a lsÍfï fnd;a;u 

 

Option 1      

Incorrect (jerÈhs)  
The action attribute should specify the URL (or file path) where the form data is sent. Here, "GET" is not 

a valid file path. 

action Wm,laIKh uÕska fmdaru o;a; hjk ^URL fyda f.dkq ud¾.h& i|yka l< hq;=h' fuys§" 
GET j,x.= f.dkq ud¾.hla fkdfõ' 
 
The method attribute should be "GET" or "POST", but here, "/login.php" is incorrectly used. 

Method .=Kdx.h GET fyda POST úh hq;=h" kuq;a fuys§" login.php jerÈ f,i Ndú;d lr we;' 
 

Option 2  

Correct (ksjerÈhs)  
 

Option 3 

Incorrect (jerÈhs)  
<form> does not have a submit attribute. The correct way to submit a form is by using a <button 

type="submit"> inside the form or JavaScript. 

form ys bÈßm;a lsÍfï .=Kdx.hla fkdue;' fmdaruhla bÈßm;a lsÍug ksjerÈ l%uh jkafka fmdaruh 
;=< <button type=”submit”> tlla fyda JavaScript tlla Ndú;d lsÍuhs' 
 
The method attribute should be "GET" or "POST", but here, it is incorrectly set to "/login.php" 

method .=Kdx.h GET fyda POST úh hq;=h" kuq;a fuys th jerÈ f,i" /login.php" ilid we;' 
 

Option 4 

Incorrect (jerÈhs)  
The submit attribute does not exist in <form>. The correct way to specify the target file is using 

action="...". 

form ys submit .=Kdx.h fkdmj;S' b,lal f.dkqj kshu lsÍug ksjerÈ l%uh ^action”…''& Ndú;d 
lsÍuhs' 
 

submit="/login.php" is invalid syntax. 

submit="/login.php"  hkq j,x.= fkdjk jdlH LKavhls' 
 

Option 5 

Incorrect (jerÈhs)  
The target attribute is used to specify where the response should be displayed (e.g., _blank for a new tab, 

_self for the same tab). 

m%;spdrh fmkaúh hq;= ia:dkh kshu lsÍug target .=Kdx.h Ndú;d lrhs (Wod( kj geí tlla i|yd 
_blank tlu geí tl i|yd _self) 
 
target="/login.php" is not a valid way to set the action 

target="/login.php" l%shdj ieliSug j,x.= l%uhla fkdfõ' 
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10. Which of the following HTML code lines is correct to create a hyperlink to the words “Department 

of Examinations” using the URL: http://www.doe.index html? 
ksYapdhlh (URL) Ndú;fhka wêikaOdkhla (hyperlink) ks¾udKh lsÍu i|yd my; oelafjk l=uk 
HTML fla; fma<sh ksjerÈ jkafka o? 
 

1) <a href="Department of Examinations"> http://www.doe.index.html </a> 

2) <a href="http://www.doe.index.html">Department of Examinations </a> 

3) <a href="http://www.doe.index.html" alt="Department of Examinations"> </a> 

4) <a src="Department of Examinations"> http://www.doe.index.html </a> 

5) <a src="http://www.doe.index.html">Department of Examinations </a> 

 
Answer : 2) 

 

In HTML, the <a> tag is used to create a hyperlink, which allows users to navigate to a different 

webpage or resource when clicked. The correct syntax for an anchor (<a>) tag is 

HTML ys" <a> Wiq,kh wê ine¢hla (hyperlink) ks¾udKh lsÍug Ndú;d lrhs" tuÕska 
mßYS,lhskag la,sla l< úg fjkia fjí msgqjlg fyda iïm;lg ießieÍug bv i,ihs' anchor <a> 
Wiq,khla i|yd ksjerÈ jdlH LKavh jkafka 
 
<a href="URL"> Link Text </a> 
 
href="URL" → Specifies the destination URL (where the link will take the user). 

href="URL" → .ukdka; URL tl i|yka lrhs ^ine¢h mßYS,lhd /f.k hk ;ek&' 
 
Link Text → This is the clickable text that users see on the webpage 

ine¢ mdG → fuh mßYS,lhska fjí msgqfõ olsk la,sla l< yels mdGhs' 
 
Option 1      

Incorrect (jerÈhs)  
 

<a href="Department of Examinations"> http://www.doe.index.html </a> 
 

Incorrect because the href attribute should contain a valid URL. 

href Wm,laIKfha j,x.= URL tlla ;sìh hq;= ksid jerÈhs' 
 

Here, Department of Examinations is not a URL, so the link would not work correctly. 

fuys§" úNd. fomd¾;fïka;=j URL tlla fkdjk neúka" ine¢h ksjerÈj l%shd fkdlrkq we;' 
 

Option 2     

Correct (ksjerÈhs)  
 
<a href="http://www.doe.index.html">Department of Examinations</a> 
 
The href contains a valid URL (http://www.doe.index.html). 

href ys j,x.= URL tlla http://www.doe.index.html wvx.= fõ' 
 

The clickable text displayed will be Department of Examinations, which is what is required. 
la,sla l< yels mdGh úNd. fomd¾;fïka;=j jkq we;" th wjYH fõ' 
 

When a user clicks Department of Examinations, they will be taken to http://www.doe.index.html. 

mßYS,lfhl= úNd. fomd¾;fïka;=j la,sla l< úg" Tjqka http://www.doe.index.html fj; f.k hkq 
,efí' 
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Option 3    

Incorrect (jerÈhs)  
 

<a href="http://www.doe.index.html" alt="Department of Examinations"> </a> 
 
The alt attribute is not valid for <a> tags. 

alt .=Kdx.h <a> Wiq,khla i|yd j,x.= fkdfõ' 
 

The anchor text is missing between <a> and </a>, meaning there is no clickable text. 

<a> iy </a> w;r anchor mdG wia:dk.; ù we;" tkï la,sla l< yels mdGhla fkdue;' 
 
Option 4   

Incorrect (jerÈhs)  
 

<a src="Department of Examinations"> http://www.doe.index.html </a> 
 

The <a> tag does not use src, it uses href for links. 

<a> Wiq,kh src Ndú;d fkdlrhs" th ine¢ i|yd href Ndú;d lrhs' 
 

src is used for images (<img>), scripts (<script>), and other embedded elements, not for links 

src Ndú;d jkafka mska;+r (<img>) ial%smaÜ (<script>) iy wfkl=;a ldjeoa¥ uQ,dx. i|yd ñi ine¢ 
i|yd fkdfõ 
 
Option 5   

Incorrect (jerÈhs)  
 

<a src="http://www.doe.index.html">Department of Examinations</a> 
 
Again, src is not a valid attribute for <a> 

kej;;a" src hkq <a> i|yd j,x.= .=Kdx.hla fkdfõ 
 
Final Answer / wjidk ms<s;=r 

 

Option (2) is correct 

úl,amh (2) ksjerÈhs 
 

11. On his single processor computer, a user starts a spreadsheet application and creates a new 

spreadsheet. To get some information required for the spreadsheet he opens a large database using 
his Database Management System (DBMS). After completing his spreadsheet he saves it. 
mßYS,lhl= ;ukaf.a ;ks-ilikh iys; mß.Klfhys (single processor computer) me;=reïm;a 
fhÿula wdrïN lr" kj me;=reï m;la ks¾udKh lrhs' me;=reïm; i|yd wjYH we;eï f;dr;=re 
,nd .ekSu i|yd Tyq ;ukaf.a o;a; iuqod l<uKdlrk moaO;sh (DBMS) Ndú; lr" úYd, o;a; 
iuqodhla újD; lrhs' me;=reïm; iïmq¾K lsÍfuka wk;=rej Tyq th iqrlshs (save). 

 

Which of the following operating system features has/have being used by the above user? 

by; mßYS,l úiska fufyhqï moaO;sfhys my; § we;s ljr wx. Ndú; lr ;sfí o? 
 

A. context switching / ikao¾N iaúpkh 
B. file management / f.dkq l<ukdlrKh 
C. virtual memory / w;:H u;lh 
          

1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

3) A and B only.  
A iy B muKs' 

4) A and C only.  
A iy C muKs' 

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

 

Answer: 5)  
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This question is about the operating system features that were used while a user performed several tasks. 

The user starts by launching a spreadsheet application. Here, the operating system helps by managing the 

execution of the program. Then, when the user opens a large database using a Database Management 

System, the operating system is responsible for managing the file system to access the database, as well 

as efficiently handling memory to work with such a large amount of data. Finally, when the user saves the 

spreadsheet, the operating system ensures the data is correctly written and stored onto the storage device. 

These actions showcase various key functions of the operating system working together smoothly. 
fuu m%Yakh mßYS,lfhl= úiska ld¾hhka lsysmhla isÿ lrk w;r;=r Ndú;d lrk ,o fufyhqï 
moaO;s úfYaIdx. ms<sn|j fõ' mßYS,lhd me;=reïm;a fhÿula Èh;a lsÍfuka wdrïN lrhs' fuys§" 
jevigyk l%shd;aul lsÍu l<ukdlrKh lsÍfuka fufyhqï moaO;sh WmldÍ fõ' bkamiqj" mßYS,lhd 
o;a; iuqod l<ukdlrK moaO;shla Ndú;fhka úYd, o;a; .nvdjla újD; lrk úg" o;a; iuqodhg 
m%fõY ùu i|yd f.dkq moaO;sh l<ukdlrKh lsÍu fukau fu;rï úYd, o;a; m%udKhla iuÕ jev 
lsÍug u;lh ld¾hlaIuj yeisrùu i|yd fufyhqï moaO;sh j.lsj hq;=h' wjidk jYfhka" 
mßYS,lhd me;=reïm; iqrlsk úg" fufyhqï moaO;sh o;a; ksjerÈj ,shd .nvd Wmdx.h u; .nvd 
lr we;s nj iy;sl lrhs' fuu l%shd uÕska fufyhqï moaO;sfha úúO m%Odk ld¾hhka iqug f,i tlg 
l%shd lrhs' 
 

Context switching / ikao¾N iaúpkh 

Switching between the spreadsheet application and the DBMS involves context switching since the CPU 

must switch between different processes. 

me;=reïm;a fhÿu iy DBMS w;r udreùu" CPU úúO l%shdj,Ska w;r udre úh hq;= neúka ikao¾Nh 
udre lsÍu we;=<;a fõ' 

 

File management / f.dkq l<ukdlrKh 
Saving the spreadsheet involves file management, as the operating system handles the storage and retrieval 

of files. 
me;=reïm; iq/lSug f.dkq l<ukdlrKh we;=<;a fõ" fufyhqï moaO;sh uÕska f.dkq .nvd lsÍu 
iy ,nd .ekSu isÿ lrhs' 

 

Virtual memory / w;:H u;lh  

Opening a large database may require more memory than what is physically available, which means the 

operating system uses virtual memory to manage it. 
úYd, o;a; .nvdjla újD; lsÍu i|yd fN!;slj mj;sk m%udKhg jvd jeä u;lhl wjYH úh 
yel" tkï fufyhqï moaO;sh th l<ukdlrKh lsÍug w;:H u;lh Ndú;d lrhs'  

 

Thus, the correct answer is 5).  
fï wkqj" ksjerÈ ms,s;=r 5). 

12. A smart environment can be created by having an interconnected network of hardware devices, 
sensors, connectivity and required software, which is often referred to as the Internet of Things (IoT). 

Which of the following statements is correct about IoT?  
cd,.; oDVdx. Wml%u, ixfõol, iïnkaO;djhka iy wjYH uDÿldx. Ndú;fhka id¾j øjH 
wka;¾cd,h (Internet of Things[IoT]) f,i ye¢kafjk iqyqre mßirhla f.dvkÕd .; yel' id¾j 
øjH wka;¾cd,h ms<sn|j my; ljr j.ka;shla i;H fõ o? 

 
1) Every IoT device or item must be connected using UTP cables. 

iEu IoT Wml%uhla u fyda whs;uhla u UTP /yeka u.ska iïnkaO l< hq;= h' 
 

2) If any item of the IoT setup fails to operate the entire IoT setup will be shutdown. 

IoT msysgqùul we;s lsishï fyda whs;uhl fufyhqï wl%Sh (fail) jQ úg iuia; IoT msysgqùu u 

jid oefukq we; (shutdown). 
 

3) IoT environments cannot be monitored and controlled remotely. 

IoT mßirhla ÿria:j wëlaIKh (monitor) lsÍu iy md,kh lsÍu isÿ l< fkdyel' 
 

4) Modern smart mobile phones cannot be connected to an IoT setup.  

IoT msysgqùulg (setup) kùk iqyqre ÿrl:k iïnkaO l< fkdyel' 
 

5) The Internet connectivity is not essential for an IoT setup to function. 

IoT msysgqùul (setup) l%shdldß;ajh i|yd wka;¾cd, iïnkaO;djhla w;HjYH fkdfõ' 

 

-17- RAVINDU BANDARANAYAKE 
 

#ictfromabc 



 

 

 
Answer: 5) 

 

The Internet of Things (IoT) refers to a network of interconnected physical devices that communicate 

and share data over the internet. These devices, which can range from household appliances to industrial 

machines, are embedded with sensors, software, and other technologies that enable them to collect, 

exchange, and act on data. 
wka;¾cd,h yryd o;a; ikaksfõokh lrk iy fnod .kakd wka;¾ iïnkaê; fN!;sl Wmdx. 
cd,hla hkq id¾j øjH wka;¾cd,h (IoT)  hkakhs' .Dy WmlrKj, isg ld¾ñl hka;% olajd 
mrdihl úysfok fuu Wmdx." o;a; /ia lsÍug" yqjudre lsÍug iy l%shd lsÍug yels jk mßÈ 
ixfõol" uDÿldx. iy fjk;a ;dlaIKhkaf.ka iukaú; fõ' 
 

Hardware Devices are the physical components that make up an IoT system, including, 

oDVdx. Wmdx. hkq IoT moaO;shla iEfok fN!;sl ixrpl jk w;r tAjdg we;=<;a jkafka, 
 

• Microcontrollers & Microprocessors / laIqø md,l iy laIqø ilik 
• Actuators / l%shdldrl 

• Edge Devices & Gateways / Edge Wmdx. iy oajdr 

• Smart Devices / iqyqre Wmdx. 

• Sensors / ixfõol 

 

Sensors are also hardware devices, and they play a crucial role in IoT by collecting real-time data from 

the environment. Some common IoT sensors include, 

ixfõol o oDVdx. Wmdx. jk w;r" tAjd mßirfhka ;;H ld,Sk o;a; /ia lsÍfuka IoT ys 
;SrKd;aul ld¾hNdrhla bgq lrhs' iuyr fmdÿ IoT ixfõolj,g we;=<;a jkafka, 
 

• Temperature Sensors / WIaK;aj ixfõol 

• Motion Sensors / p,k ixfõol 

• Proximity Sensors / ióm;d ixfõol 
• Humidity Sensors / wd¾ø;d ixfõol 

• Light Sensors / wdf,dal ixfõol 

• Gas Sensors / jdhq ixfõol 

• GPS Sensors / GPS ixfõol 
 

Connectivity is what enables IoT devices to transmit and receive data over the internet or local networks.  

iïnkaO;djh hkq IoT Wmdx.j,g wka;¾cd,h fyda foaYSh cd, yryd o;a; iïfm%aIKh lsÍug iy 
,nd .ekSug yelshdj ,nd fok fohhs' 
 

While hardware devices, sensors, and connectivity form the physical backbone of an IoT system, 

software is what processes data, enables communication, and provides control over devices. IoT 

software includes firmware, operating systems, cloud platforms, and applications that work together to 

manage IoT devices and data. 

oDVdx. Wmdx." ixfõol iy iïnkaO;djh IoT moaO;shl fN!;sl fld÷ kdráh jk w;r" uDÿldx. 
o;a; ieliSu" ikaksfõokh il%Sh lsÍu iy Wmdx. md,kh lsÍu imhhs' IoT uDÿldx.hg iaÓrdx." 
fufyhqï moaO;s" j,dl=¿ fõÈld iy IoT Wmdx. iy o;a; l<ukdlrKh lsÍu i|yd tlaj l%shd 
lrk fhÿï we;=<;a fõ' 
 
Statement / m%ldYkh 1  

UTP (Unshielded Twisted Pair) cables are a type of network cable used for data transmission in 

computer networks, telecommunications, and IoT applications. They consist of twisted pairs of copper 

wires inside a plastic sheath, but they lack additional shielding, making them more flexible and cost-

effective. 

UTP (Unshielded Twisted Pair) flan,a hkq mß.Kl cd," úÿ,s ixfoaY iy IoT fhÿïj, o;a; 
iïfm%aIKh i|yd Ndú;d lrk cd, flan,a j¾.hls' tAjd ma,diaála fldmqjla ;=< weUreKq ;U jh¾ 
hq., j,ska iukaú; fõ" kuq;a tAjdg wu;r wdjrKhla fkdue;s neúka tAjd jvd;a kuHYS,S iy 
,dNodhS fõ' 
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Does Every IoT Device Need to Be Connected Through UTP? 

iEu IoT Wmdx.hlau UTP yryd iïnkaO l< hq;=o@ 
No, not every IoT device needs to be connected using UTP (Unshielded Twisted Pair) cables. While UTP 

cables are commonly used for wired networking, many IoT devices use wireless connectivity instead. 

ke;" iEu IoT Wmdx.hlau UTP (Unshielded Twisted Pair) flan,a Ndú;fhka iïnkaO lsÍu wjYH 
fkdfõ' UTP flan,a nyq,j /yeka.; cd,lrKh i|yd Ndú;d lrk w;r" fndfyda IoT Wmdx. tA 
fjkqjg /yeka rys; iïnkaO;djh Ndú;d lrhs' 
 

Therefore, the first option is wrong. 
tneúka" m<uq úl,amh jerÈhs' 
 
Statement / m%ldYkh 2  

This statement is partially true, but it depends on how the IoT system is designed. A well-designed IoT 

system should have redundancy and fail-safes to ensure that a single failure does not bring down the 

entire setup. For example: 

fuu m%ldYh w¾O jYfhka i;H fõ" kuq;a th IoT moaO;sh ks¾udKh lr we;s wdldrh u; r|d 
mj;S' fyd¢ka ie,iqï lrk ,o IoT moaO;shl w;sßla;;dj iy wid¾:l-wdrlaIs; ;sìh hq;= w;r 
tuÕska ;ks wid¾:l;ajhla uq¿ ieliquu ì| jefgkafka ke;' WodyrKhla f,i( 
 

• Decentralized Architecture / úuOH.; ks¾udK Ys,amh 

Some IoT setups use edge computing to process data locally instead of relying solely on the cloud. 

iuyr IoT ieliqï j,dl=< u; muKla r|d fkdisg ia:dkShj o;a; ieliSug edge computing 
Ndú;d lrhs' 
 

• Multiple Connectivity Options / nyq iïnkaO;d úl,am  

Devices can use both Wi-Fi and cellular as backup communication methods. 

Wmdx.j,g Wmia: ikaksfõok l%u f,i Wi-Fi iy cellular hk folu Ndú;d l< yelsh' 
 

• Failover Systems / wid¾:l moaO;s  

Critical IoT applications (e.g., industrial automation, healthcare IoT) often have backup gateways, 

redundant servers, and battery backups to prevent full shutdowns. 

;SrKd;aul IoT fhÿï ^Wod( ld¾ñl iajhxl%ShlrKh" fi!LH fiajd IoT& fndfyda úg iïmQ¾K jid 
oeóï je<elaùu i|yd Wmia: oajdr" w;sßla; fiajdodhl iy negß Wmia: we;' 

 

Therefore, the second option is wrong. 
tneúka" fojk úl,amh jerÈhs' 
 
Statement / m%ldYkh 3  

One of the core features of IoT is remote monitoring and control. IoT systems are specifically designed 

to enable users to access, manage, and automate devices from anywhere using internet connectivity. 

IoT ys uQ,sl ,laIKhla jkafka ÿria: wëlaIKh iy md,khhs' IoT moaO;s úfYaIfhka ks¾udKh 
lr we;af;a mßYS,lhskag wka;¾cd, iïnkaO;djh Ndú;fhka ´kEu ;ekl isg Wmdx. fj; m%fõY 
ùug" l<ukdlrKh lsÍug iy iajhxl%Sh lsÍug yels jk mßÈh' 
 
Therefore, the third option is wrong. 
tneúka" ;=kajk úl,amh jerÈhs' 
 
Statement / m%ldYkh 4  

Modern smartphones are a key component of many IoT setups. In fact, smartphones are often used as 

controllers, monitoring devices, and even IoT hubs. 

kùk iaud¾Üf*daka fndfyda IoT ieliqï j, m%Odk wx.hls' we;a; jYfhkau" iaud¾Üf*daka fndfyda úg 
md,l" wëlaIK Wmdx. iy IoT uOHia:dk f,i mjd Ndú;d fõ' 
 

Therefore, the fourth option is wrong. 
tneúka" isõjk úl,amh jerÈhs' 
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Statement / m%ldYkh 5  

While many IoT setups rely on the internet, some IoT systems can function without internet connectivity 

by using local networks, edge computing, or offline processing. The need for internet connectivity 

depends on the architecture and use case of the IoT system. 

fndfyda IoT ieliqï wka;¾cd,h u; r|d mj;sk w;r" iuyr IoT moaO;s local networks, edge 

computing, fyda offline processing Ndú;d lsÍfuka wka;¾cd, iïnkaO;djhlska f;drj l%shd l< 
yelsh' wka;¾cd, iïnkaO;djfha wjYH;djh IoT moaO;sfha ks¾udK Ys,amh iy Ndú; wjia:dj u; 
r|d mj;S' 
 

Therefore, the fifth option is correct. 
tneúka" miajk úl,amh ksjerÈ h' 
 

13. Which of the following indicates a non-functional requirement? 

my; l=ulska ld¾hnoaO fkdjk (non functional) wjYH;djla$wjYH;d oelafjhs o? 
 

A. A user shall be allowed to upload an image to the system to be used as his/her profile picture. 
rEmhla ;ukaf.a me;slv PdhdrEmh f,i moaO;shg Wvq.; lsÍug mßYS,lhl=g wjia:dj ;sìh 
hq;= h' 
 

B. The correct invoice value should be calculated including applicable tax rates at the check-out. 
msgùu mÍlaIdfõ§ wod< nÿ wkqmd;h we;=<;aj ksjerÈ jd¾Kd w.h .Kkh l< hq;= h' 
 

C. The system must satisfy 99.9% availability of service. 
moaO;sfhys fiajd meje;au 99.9% la imqrd,sh hq;= fõ' 

          

1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

3) C only. 
C muKs. 

4) A and B only.  
A iy B muKs' 

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

 
Answer: 3)  
 

Non-functional requirements describe how a system performs a specific function, focusing on aspects such 

as performance, reliability, and usability, rather than the specific actions it performs. 
ld¾hnoaO fkdjk wjYH;d moaO;shla ksYaÑ; ld¾hhla bgq lrk wdldrh úia;r lrhs" th isÿ lrk 
ksYaÑ; l%shdjkag jvd ld¾h idOkh" úYajikSh;ajh iy Wmfhda.S;dj jeks wxY flfrys wjOdkh 
fhduq lrhs' 
 

Statement / m%ldYkh A  

Allowing a user to upload an image for their profile picture is a functional requirement, as it describes a 

specific action. 
mßYS,lfhl=g Tjqkaf.a me;slv mska;+rh i|yd rEmhla Wvq.; lsÍug bv §u" th úfYaIs; l%shdjla 
úia;r lrk neúka th ld¾hnoaO wjYH;djhls' 
 

Statement / m%ldYkh B 

Calculating the correct invoice value including tax rates at checkout is also a functional requirement, as it 

specifies a precise behavior. 
ksYaÑ; yeisÍula i|yka lrk neúka f.jd msgùfï§ nÿ wkqmd; we;=¿j ksjerÈ bkafjdhsia w.h 
.Kkh lsÍu o ld¾hnoaO wjYH;djhls' 
 

Statement / m%ldYkh C 

Ensuring the system has 99.9% availability of service is a non-functional requirement, as it relates to the 

system's performance and reliability. 

moaO;sfha l%shdldÍ;ajh iy úYajikSh;ajh iïnkaOfhka moaO;shg 99.9% l fiajd ,nd .ekSfï 
yelshdjla we;s nj iy;sl lsÍu ld¾hnoaO fkdjk wjYH;djhls' 
  
In summary, the question asks you to identify which statement describes a non-functional requirement. 

The correct answer is C – The system must satisfy 99.9% availability of service, as it relates to the system's 

performance and availability, rather than a specific function or task. 
idrdxYhla f,i" m%Yakh uÕska Tfnka wikq ,nkafka ld¾hnoaO fkdjk wjYH;djhla úia;r lrk 
m%ldYh l=ulao hkak y÷kd .ekSughs' ksjerÈ ms<s;=r C fõ - moaO;sh ksYaÑ; ld¾hhla fyda ld¾hhla 
fjkqjg moaO;sfha ld¾h idOkh iy ,nd .; yels nj yd iïnkaO jk neúka" fiajdfõ ,nd .ekSfï 
yelshdfjka 99.9% la imqrd,sh hq;=h'  
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Therefore, the correct answer is 3) 

tneúka" ksjerÈ ms<s;=r 3) 
 

14. Consider the process transition diagram in the figure: 
rEmfha oelafjk l%shdhk-ixl%dka;s (process transition) igyk i,lkak' 
 
If the transitions shown are as follows. 
fmkajd we;s ixl%dka;s my; oelafjk mßos kï" 
 
1. Process blocks for input/output 

wdodk$m%;sodk i|yd l%shdhkh wjysr lrhs' 
 

2. Scheduler picks another process / Scheduler fjk;a l%shdhkhla f;dard .kshs' 
3. Scheduler picks this process / Scheduler fuu l%shdhkh f;dard .kshs' 
4. Input/output is completed / wdodk$m%;sodk wjika fõ' 

 

then what are the states indicated by the labels A, B and C respectively? 
A, B iy C hk f,an,j,ska olajd we;s wjia:d ms<sfj<ska fudkjd o? 

 

1) A: Blocked / wjysr lrkq ,enQ    B: New / kj              C: Ready / iQodkï 

2) A: New / kj             B: Ready / iQodkï             C: Running / Odjk 

3) A: Ready / iQodkï             B: Running / Odjk             C: Blocked / wjysr lrkq ,enQ 

4) A: Running / Odjk            B: Blocked / wjysr lrkq ,enQ  C: Ready / iQodkï 

5) A: Running / Odjk            B: New / kj              C: Blocked / wjysr lrkq ,enQ 
 

Answer: 4)  
 

The question asks you to determine which states (A, B, and C) are represented in a process transition 

diagram, based on the described transitions like blocking for input/output, completing input/output, and 

the scheduler picking processes. It wants you to match these states with their roles in process management, 

such as Running, Blocked, and Ready. The correct answer is 4: A corresponds to Running, B to Blocked, 

and C to Ready. 
wdodkh$m%;sodkh i|yd wjysr lsÍu" wdodkh$m%;sodkh iïmQ¾K lsÍu iy Wmf,aLk f;dard .ekSfï 
l%shdj,Ska jeks úia;r lrk ,o ixl%dka;s u; mokïj" l%shdj,s ixl%dka;s rEm igykl l=uk m%dka; 
ksfhdackh lrkafka oehs ;SrKh lsÍug m%Yakh Tfnka wihs' Odjkh" wjysr l< iy iQodkï jeks 
l%shdj,s l<ukdlrKfha Tjqkaf.a N+ñldjka iuÕ fuu m%dka; Tn .e,mSu thg wjYH fõ' ksjerÈ 
ms<s;=r 4 fõ A hkq Odjkh jk wdldrh" B hkq wjysr lrk ,o wdldrh iy C hkq iQodkï wdldrh 
fõ' 

 
Statement / m%ldYkh 1 

State A: Running: The process is actively executing instructions. 

A ;;ajh( Odjkh fjñka mj;S( ls%hdj,sh l%shdldÍj Wmfoia ls%hd;aul lrhs' 
 
When it requires I/O, it stops executing and transitions to State B: Blocked. 

thg I/O wjYH jQ úg" th l%shd;aul lsÍu kj;ajk w;r B ;;ajhg ixl%uKh fõ' wjysr lr we;s 
;;ajh 

 
Statement / m%ldYkh 2  

The currently Running process (State A) is switched out by the scheduler. 

oekg l%shd;aul jk l%shdj,sh (State A) Wmf,aLlhd úiska udre lr we;' 
 

Statement / m%ldYkh 3  

The process moves from State C: Ready (waiting for CPU time) to State A: Running. 

fuu l%shdj,sh C ;;ajh( iQodkï ^CPU ld,h tkf;la n,d isàu& isg A: Running ;;ajhg .uka lrhs' 
 

Statement / m%ldYkh 4 

The process that was Blocked (State B) for I/O completion moves to State C: Ready. 

I/O iïmQ¾K lsÍu i|yd wjysr lrk ,o (B ;;ajh& l%shdj,sh C: Ready fj; .uka lrhs' 

A 

B C 

1 

4 

2 
3 
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In summary, this question requires you to explain the different state transitions of a process based on the 

descriptions provided. Understanding the process transition diagram and the meaning of each state 

transition is essential for effectively managing processes in an operating system. 
idrdxYhla f,i" fuu m%Yakh uÕska imhd we;s úia;r u; mokïj l%shdj,shl úúO ;;aj ixl%dka;s 
meyeÈ,s lsÍug Tng wjYH fõ' fufyhqï moaO;shl l%shdj,Ska M,odhS f,i l<ukdlrKh lsÍu 
i|yd l%shdj,s ixl%dka;s rEm igyk iy tla tla ;;aj ixl%dka;sfha w¾:h wjfndaO lr .ekSu w;HjYH 
fõ' 
 
Therefore, the correct answer is 4) 

tneúka" ksjerÈ ms<s;=r 4) 

 

• Consider the following database table to answer the questions 15 to 17. 

wxl 15 isg 17 m%Yak i|yd ms<s;=re iemhSug my; oelafjk o;a; iuqod j.=j i,lkak' 
 

Student_Sport 

Student_Id Event_Id Event_Name 

10012 S-02 Carrom 

10022 S-01 Basketball 

10018 S-02 Carrom 

10012 S-03 Volleyball 

10025 S-04 Chess 

10018 S-01 Basketball 

 
15. In which normal form does the above table exist? 

by; j.=j mj;skafka l=uk m%u; wdldrhg o? 
 

1) BCNF /     

2) First normal form / m%:u m%u; wdldrh   

3) Second normal form / fojk m%u; wdldrh 

4) Third normal form / ;=kajk m%u; wdldrh   

5) Zero normal form / Y=kH m%u; wdldrh 

 

Answer : 2) 

Step 1: Identify Functional Dependencies /  l%shdldÍ hemSï y÷kd .kak 
 
The table consists of: 
j.=j iukaú; jkafka( 

 

• Student_Id – Unique identifier for students / isiqka i|yd wkkH y÷kd.ekSula 
• Event_Id – Unique identifier for events / isÿùï i|yd wkkH y÷kd.ekSu 

• Event_Name – Name of the event / isoaêfha ku 

 

From the data, we can identify the following functional dependencies (FDs). 
o;a; j,ska" wmg my; l%shdldÍ mrdh;a;;d y÷kd.; yel' 

 

1. Event_Id → Event_Name (Each event has a unique name iEu isÿùulgu wkkH kula we;) 

2. (Student_Id, Event_Id) → Event_Name (A combination of Student_Id and Event_Id determines 

Event_Name.  Student_Id iy Event_Id j, tl;=jla Event_Name ;SrKh lrhs) 
 

Step 2: Check for Normal Forms / m%u: wdldr i|yd mÍlaId lrkak 

1NF (First Normal Form) – m%:u m%u; wdldrh (Option 2) 
 

A table is in 1NF if: 

• No repeating groups or arrays: The table should only have atomic column values.  

mqkrdj¾;k lKavdhï fyda arrays fkdue;( j.=fõ wxY=uh ;Sre w.hka muKla ;sìh hq;=h' 
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• There are no repeating groups or sets of related columns. 

mqkrdj¾;k lKavdhï fyda wod< ;Sre fkdue;' 
 

The given table is already in 1NF because every column holds single atomic values, and no repeating 

groups exist. 
iEu ;Srejlau ;ks mrudKql w.hka orK ksid;a" mqkrdj¾;k lKavdhï fkdue;s ksid;a § we;s j.=j 
oekgu;a 1NF ys we;' 
 
3) 2NF (Second Normal Form) – fojk m%u; wdldrh (Option 3) 

 

A table is in 2NF if, 

j.=jla 2NF wdldrfhka ;sfí kï" 
 
• It is in 1NF. 

th 1NF ys ;sìh hq;=h' 
• There are no partial dependencies (non-key attributes must be fully dependent on the entire primary 

key). 

wdxYsl mrdhla;;d fkdue; (h;=re fkdjk Wm,laIK iïmQ¾K m%d:ñl h;=r u; iïmQ¾Kfhkau 
r|d mej;sh hq;=h') 

 
If the primary key is (Student_Id, Event_Id), 

(Student_Id, Event_Id) m%d:ñl h;=r kï" 
 
• Event_Name depends only on Event_Id, not the full primary key (Student_Id, Event_Id). 

Event_Name r|d mj;skafka Event_Id u; ñi iïmQ¾K m%d:ñl h;=r u; fkdfõ (Student_Id, 

Event_Id) 
 

• This is a partial dependency, violating 2NF. 

fuh 2NF W,a,x>kh lrñka isÿjk wdxYsl mrdhla;;djhls' 
 

The table does not satisfy 2NF because of the partial dependency. 

wdxYsl mrdhla;;dj ksid j.=j 2NF ;Dma;su;a fkdfõ' 
 
4) 3NF (Third Normal Form) – ;=kajk m%u; wdldrh (Option 4) 

 

A table is in 3NF if, 

j.=jla 3NF wdldrfhka ;sfí kï" 
 

• It is in 2NF. 

th 2NF ys ;sìh hq;=h' 
 

• There are no transitive dependencies (non-key attributes must depend only on the primary key, not on 

other non-key attributes). 
ixl%dka;s mrdh;a;;d fkdue; ^m%Odk fkdjk .=Kdx. m%d:ñl h;=r u; muKla r|d mej;sh hq;=h" 
fjk;a m%Odk fkdjk .=Kdx. u; fkdfõ&' 

 
Since the table does not satisfy 2NF, it automatically fails 3NF as well. 

j.=j 2NF ;Dma;su;a fkdjk neúka" th iajhxl%Shj 3NF o wiu;a fõ' 
 

The table is not in 3NF. 

j.=j 3NF ys fkdue;' 
 
5) Obviously this does not hold in 0NF. (Option 5) 

    fuh 0NF ys fkdmj;sk nj meyeÈ,sh' 
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16. Consider the following statements regarding the above table: 

by; j.=j ms<sn| my; oelafjk m%ldY i,lkak' 
 

A. It has a composite primary key / thg ixhqla; m%d:ñl h;=rla mj;S' 
B. Event_Name attribute is fully dependent on the primary key of Student_Sport table. 

Event_Name Wm,elsh Student_Sport j.=fjys m%d:ñl h;=r u; mQ¾K mrdh;a; fõ' 
 

C. Event_Id is a candidate key / Event_Id hkq ksrEmH (candidate) h;=rls' 
 

Which of the above statements is/are correct? 
by; l=uk j.ka;shla$j.ka;s i;H fõ o? 
          

1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

3) A and B only.  
A iy B muKs' 

4) A and C only.  
A iy C muKs' 

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

 
Answer : 1) 

 

Statement A 

Correct / ksjerÈhs 
 

• The primary key for this table is (Student_Id, Event_Id) because a student can participate in multiple 

events, and an event can have multiple students. 

fuu j.=j i|yd uQ,sl h;=r jkafka (Student_Id, Event_Id) ulaksido h;a YsIHfhl=g isÿùï 
lsysmhlg iyNd.S úh yels w;r isÿùulg isiqka lsysm fofkl= isáh yel' 
 

• Since a composite primary key exists, Statement A is correct. 

ixhqla; m%d:ñl h;=rla mj;sk neúka A m%ldYh ksjerÈ fõ' 
 

Statement B 

Incorrect / jerÈhs 
 
• Event_Name is dependent only on Event_Id, not on (Student_Id, Event_Id). 

Event_Name r|d mj;skafka Event_Id u; ñi (Student_Id, Event_Id) u; fkdfõ' 
 

• This is a partial dependency, violating 2NF. 

fuh 2NF W,a,x>kh lr wdxYsl mrdhla;;djhls' 
 

• Since Event_Name is NOT fully dependent on the composite primary key, Statement B is incorrect. 

Event_Name ixhqla; m%d:ñl h;=r u; iïmQ¾Kfhkau r|d fkdmj;sk neúka" B m%ldYh jerÈh' 
 
Statement C 

Incorrect jerÈhs 
 

• A candidate key is a column (or combination) that can uniquely identify each row. 
wfmalaIl h;=rla hkq tla tla fma<sh wkkHj y÷kd.; yels ;Srejls ^fyda ixfhdackhls&' 
 

• Event_Id alone cannot uniquely identify a row, because multiple students can participate in the same 

event. 

Event_Id yg muKla fma<shla wkkHj y÷kd .; fkdyel" ukao tlu biõjlg isiqka lsysm 
fofkl=g iyNd.S úh yel' 
 

• Since Event_Id is not unique by itself, Statement C is incorrect. 

Event_Id úiskau wkkH fkdjk neúka" C m%ldYh jerÈh' 
 

Accordingly, the correct answer is 1) 

tA wkqj ksjerÈ ms<s;=r 1) 
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17. It is required to add a new field called Age to the Student_Sport table and the values of the new field 

must be greater than 10. 
Student_Sport j.=jg Age hkqfjka kj lafIa;%hla tl;= l< hq;= jk w;r kj lafIa;%fhys w.hhka 
10 g jvd jeä úh hq;= h'  
 
Which one is the correct SQL statement to implement the above requirement? 
by; wjYH;djh l%shd;aul lsÍu i|yd ksjerÈ SQL m%ldYh l=ula o? 
 
1) Alter table Student_Sport add check (Age> 10); 

2) Alter table Sudent_Sport add where (Age> 10); 

3) Alter table Student_Sport set check (Age> 10); 

4) Update table Student_Sport add check (Age> 10); 

5) Update table Student_Sport add where (Age> 10); 

 

Answer : ALL) 

 

1) ALTER TABLE Student_Sport ADD CHECK (Age > 10); 
Incorrect because does not add the Age column. 
Age ;Srej tla fkdlrk ksid ksjerÈ fkdfõ' 

 
2) ALTER TABLE Sudent_Sport ADD WHERE (Age> 10); 
Incorrect syntax (ADD WHERE is not valid). 

jerÈ syntax tlls' ^ADD WHERE j,x.= fkdfõ&' 
 

3) ALTER TABLE Student_Sport SET CHECK (Age> 10) 
SET CHECK is not a valid SQL syntax. 

SET CHECK j,x.= SQL syntax tlla fkdfõ' 
 

4) UPDATE TABLE Student_Sport ADD CHECK (Age> 10); 
UPDATE TABLE is incorrect (UPDATE is for modifying data, not structure). 

UPDATE j.=j jerÈhs ^hdj;ald,Sk lsÍu o;a; fjkia lsÍu i|yd ñi jHqyh fkdfõ&' 
 

5) UPDATE TABLE Student_Sport ADD WHERE (Age> 10); 
Wrong syntax (UPDATE TABLE is not valid). 

jerÈ syntax tlls'^UPDATE TABLE j,x.= fkdfõ&' 
 
ADD WHERE is incorrect. 

ADD WHERE jerÈ fõ' 
 

Correct answer / ksjerÈ ms<s;=r 
 
ALTER TABLE Student_Sport ADD Age INT CHECK (Age > 10); 
 

This correctly adds the Age column and applies the constraint in one step. 

fuh ksjerÈj Age ;Srej tl;= lrk w;r tla mshjrla ;=< iSudj fhdohs' 
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18. Which of the following SQL commands is not available in the Data Manipulation Language (DML)? 

o;a; yeiqreï NdIdfjys (DML) fkdue;s SQL úOdkhla jkafka my; l=ula o? 
          

1)  CREATE 2)  DELETE 3) INSERT 4) SELECT 5) UPDATE 
          

Answer : 1) 

 

CREATE is not a DML command because it defines database structures rather than manipulating data. 

CREATE hkq DML úOdkhla fkdfõ" ukao th o;a; yeisrùug jvd o;a; iuqod jHqyhka ks¾jpkh 
lrhs' 
 

SQL is divided into several categories, and Data Manipulation Language (DML) includes commands that 

modify or retrieve data in a database. The four main DML commands are, 

SQL ldKav lsysmhlg fnod we;s w;r" o;a; yeisrùfï NdIdj DML o;a; .nvdjl o;a; fjkia 
lrk fyda ,nd .kakd úOdk we;=<;a fõ' m%Odk DML úOdk y;r jkafka" 
 
• SELECT – Retrieves data. o;a; ,nd .kshs' 
• INSERT – Adds new records. kj jd¾;d tl;= lrhs' 
• UPDATE – Modifies existing records. mj;sk jd¾;d fjkia lrhs' 
• DELETE – Removes records. jd¾;d bj;a lrhs' 

 

However, CREATE is not a DML command. It belongs to the Data Definition Language (DDL), which is 

used for defining and modifying database structures (tables, schemas, etc.). 

flfia fj;;a" CREATE hkq DML úOdkhla fkdfõ' th o;a; iuqod jHqyhka ^j.=" fhdackd l%u" wdÈh& 
ks¾jpkh lsÍu iy fjkia lsÍu i|yd Ndú;d lrk o;a; ks¾jpk NdIdjg (DDL) wh;a fõ' 
 

19. In the memory hierarchy diagram given, which of the following represents A, B, and C respectively? 

§ we;s u;l OQrdj,s igykg wkqj my; ljrla A, B, iy C ms<sfj<ska ksrEmkh lrhs o? 
 

 

 

 

 

 

 

 

 

 
 

 

1) Magnetic Tape, Magnetic (Hard) Disk, Random Access Memory (RAM), Processor Registers 
pqïnl máh" pqïLl (oDV) ;eáh" iiïNdú m%fõY u;lh (RAM)" ilikfhys frðia;r  
 

2) Processor Registers. Magnetic (Hard) Disk, Random Access Memory (RAM), Magnetic Tape 
ilikfhys frðia;r" jqïnl (oDV) ;eáh" iiïNdù m%fõY u;lh" pqïnl máh 
 

3) Processor Registers, Random Access Memory (RAM), Magnetic (Hard) Disk, Magnetic Tape 
ilikfhys frðia;r" iiïNdù m%fõY u;lh" jqïnl (oDV) ;eáh" pqïnl máh 
 

4) Processor Registers, Random Access Memory (RAM), Magnetic Tape, Magnetic (Hard) Disk 
ilikfhys frðia;r" iiïNdù m%fõY u;lh" jqïnl máh" pqïnl (oDV) ;eáh 
 

5) Random Access Memory (RAM), Processor Registers, Magnetic (Hard) Disk, Magnetic Tape 
iiïNdú m%fõY u;lh" ilikfhys frÊia;r" pqïnl (oDV) ;eáh" jqïnl máh 

 

Answer : 3) 

 

 

A

  

B

  

C

  

D

  

Cache Memory 

Solid State Storage 

Optical Disk 
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Explanation / meyeÈ,s lsÍu 
 
The memory hierarchy is structured based on speed, cost, and storage capacity. 
u;l OQrdj,sh jHqy.; ù we;af;a fõ.h" msßjeh iy .nvd Odß;dj u; mokïjh' 
 

A - Processor Registers / ilikfhys frðia;r 

These are the fastest and smallest memory locations inside the CPU, used for immediate data processing. 

fïjd laIKsl o;a; ieliSu i|yd Ndú;d lrk CPU ;=< we;s fõ.j;au iy l=vdu u;l ia:dk fõ' 
 

B - Random Access Memory (RAM) / iiïNdú m%fõY u;lh 

This is the main volatile memory used for temporary data storage while programs are running. It is much 

slower than registers but faster than secondary storage. 
jevigyka l%shd;aul jk úg ;djld,sl o;a; .nvd lsÍu i|yd Ndú;d lrk m%Odk kYH u;lh 
fuhhs' th frðiag¾ j,g jvd fndfyda fiñka kuq;a oaú;shsl .nvdjg jvd fõ.j;a fõ' 

 

C - Magnetic (Hard) Disk / pqïnl (oDV) ;eáh 
Hard drives are non-volatile storage used for long-term data storage. They are slower than RAM but 

provide larger storage capacity. 

oDV ;eá È.=ld,Sk o;a; .nvd lsÍu i|yd Ndú;d lrk kYH fkdjk .nvd fõ' tAjd RAM j,g 
jvd ukao.dó kuq;a úYd, .nvd Odß;djla imhhs' 

 

D - Magnetic Tape/ jqïnl máh 

Magnetic tapes are the slowest form of storage, typically used for backups and archival purposes. 
pqïnl má hkq .nvd lsÍfï ukao.dó wdldrhhs" idudkHfhka Wmia: iy f,aLkd.dr wruqKq i|yd 
Ndú;d fõ' 

 

Memory Hierarchy Order (Fastest to Slowest) / u;l Oqrdj,sfha wkqms<sfj, ^fõ.j;au isg ukao.dó& 
 
Processor Registers / ilikfhys frðia;r (A) 

Cache Memory / ksys; u;lh 

RAM / iiïNdú m%fõY u;lh (B) 

Solid State Storage (SSDs) / >k ;;ajfha Odjl 

Magnetic (Hard) Disk / pqïnl (oDV) ;eáh (C) 

Optical Disks / m%ldY ;eá 

Magnetic Tape / jqïnl máh (D) 
 
The final answer is / wjidk ms<s;=r jkafka 
Option / úl,amh 3) 

 

20. Which of the following represents the result of the binary arithmetic operation of 11001100 - 
01010101? 
my; ljrla oaúuh 11001100 - 01010101 wxl .Ks; fufyhqfuys m%;sM,h bÈßm;a lrhs o? 

 

1) 00110011           2) 01100110          3) 01110111           4) 10011001         5) 10101010 

 

Answer : 3) 

 

Can be solved in the same way as ordinary binary problems. 
idudkH oaùuh .eg¨ úi|k wdldrhg úi¢h yel' 
 

 
 

 

 

The final answer is 
wjidk ms<s;=r jkafka 
 

3) 01110111 

 1 1 0 0 1 1 0 0  

- 0 1 0 1 0 1 0 1  

 0 1 1 1 0 1 1 1  
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21. Which of the following statements is/are correct about two's complement? 

foflys wkqmQrlh (two’s complement) ms<sn|j my; l=uk m%ldYh$m%ldY i;H fõ o? 
 

A. Subtraction is carried out as addition / wvq lsÍu" tl;= lsÍu f,i isÿ lsÍu 
B. Calculations are more efficient / .Kkh lsÍï jvd ld¾hlaIu ùu 
C. It is possible to represent negative numbers within the two’s complement. 

iDK ixLHd" 2 ys wkqmQrlh ;=<u ksrEmkh lsÍug yels ùu 
          

1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

3) A and B only.  
A iy B muKs' 

4) B and C only.  
B iy C muKs' 

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

 

Answer : 5) 

 

Statement A 

In two’s complement, we don’t subtract numbers the usual way. Instead, we turn subtraction into 

addition by using the negative version of the number. 
fofla wkqmQrlfha§" wvq lsÍu idudkH wdldrfhka isÿ fkdfõ' tA fjkqjg" wms wxlfha iDK wkqjdoh 
Ndú;d lsÍfuka wvq lsÍu tl;= lsÍula njg m;a lruq' 
 

To compute A - B, we do A + (-B), where -B is the two’s complement of B. 

A-B .Kkh lsÍug,  wm A + (-B) f,i lrkafkuq" tys§ -B hkq B ys 2ys wkqmQrlh fõ 
 

Example:  

Compute 7-5 using two’s complement representation / fofla wkqmQrl Ndú;fhka 7-5 .Kkh lrkak 
 

Represent 7 and 5 in 8 bit binary / ìgq 8ys oaúuh u.ska  7 iy 5 ksrEmKh lrkak 
 

7 – 00000111 

5- 00000101 

 

Find the two’s complement of 5 / 5 ys fofla wkqmQrlh fidhkak 
 

00000101 → 11111011 

 

Add 7 and -5 / 7 iy -5 tl;= lrkak 
 

00000111 (7) + 11111011 (-5) = 0000010 (2) 

 

Therefore, statement A is correct. 

tneúka A  m%ldYh ksjerÈ fõ' 
 
Statement B 

Two’s complement simplifies arithmetic operations (addition, subtraction, multiplication) as there is no 

need for separate circuits to handle subtraction. 
fofla wkqmQrlfha wvq lsÍï yeisrùug fjku mßm: wjYH fkdjk neúka wxl .Ks;uh fufyhqï 
^tl;= lsÍu" wvq lsÍu" .=K lsÍu& ir, lrhs' 
 

Therefore, B statement is correct. 

tneúka B m%ldYh ksjerÈ fõ' 
 
Statement C 

It allows negative numbers to be stored and operated on naturally. 
th iDK ixLHd .nvd lsÍug iy iajNdúlj l%shd;aul lsÍug bv i,ihs' 
 

Example in an 8 bit system / ìgq 8 moaO;shl WodyrKhla 
 
+5 → 00000101 

-5  → 11111011 (two’s complement) 
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Therefore, C statement is correct.  

tneúka C m%ldYh ksjerÈ fõ' 
 
Therefore, answer is 5 (All A,B, and C) 

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

 

22. Which of the following statements correctly describe/describes hackers? 

wmydrlhska (Hackers) ms<sn| my; ljr m%ldYhla $m%ldY j,x.= fõ o? 
 

A. They are bored and lonely anti-social teenagers who attack computer systems as a challenge and 
sometimes for profit. 
Tjqka" wNsfhda.hla f,i;a we;eïúg uqo,a fjkqfjkq;a fjí wvúj,g ydkslr f,i wkjirfhka 
m%fõY jkakd jQ kSri Èúhlg yqre jQ yqol,d iudc úfrdaë fhdjqkaúfha miqjk ;reKhka fõ' 
 

B. They are IT skilled people who attack computer systems of individuals and businesses as a form 
of competition. 
Tjqka" ;r.ldÍ f,i ;ks mqoa.,hkaf.a fyda jHdmdrj, mß.Kl moaO;sj,g wkjirfhka m%fõY 
jkakd jQ f;dr;=re ;dlaIK l=i,;d we;s mqoa.,hka fõ' 
 

C. They are organized crime groups that deploy highly automated and sometimes highly targeted 
attacks against computer systems of individuals and businesses for certain benefits. 
Tjqka" m%;s,dN i|yd oeä iajhxl%ShlrKfhka (automated) ;ks mqoa.,hkaf.a fyda jHdmdrj,g 
ydkslr f,i b,lal.; m%ydr t,a, lrkakd jQ ixúOdkdkaul wmrdOlrejkaf.a lKavdhï fõ' 

          

1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

3) A and C only.  
A iy C muKs' 

4) B and C only.  
B iy C muKs' 

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

 
Answer : 5) 

 

Hackers / wmydrlhska 
Hackers are individuals with technical expertise who gain unauthorized access to computer systems, 

networks, or data, often categorized by their intentions. White Hat Hackers, Black Hat Hackers and Grey 

Hat Hackers. They use techniques like phishing, malware, and brute force attacks, posing both threats to 

security and opportunities for strengthening defenses, depending on their motives. 
wmydrlhska hkq mß.Kl moaO;s" cd, fyda o;a; fj; wkjirfhka m%fõYh ,nd .kakd ;dlaIKsl 
m%ùKhka jk w;r" fndfyda úg Tjqkaf.a wNsm%dhka wkqj j¾.SlrKh lrkq ,efí' White Hat Hackers, 

Black Hat Hackers iy Grey Hat Hackers. Tjqka ;;=nEï" wksIag uDÿldx. iy ïf,aÉP n, m%ydr jeks 
Ys,amSh l%u Ndú;d lrk w;r" Tjqkaf.a fÉ;kdjka wkqj wdrlaIdjg ;¾ck iy wdrlaIdj Yla;su;a 
lsÍfï wjia:d hk folu bÈßm;a lrhs' 

 
Statement A 

Young individuals who are curious, skilled with technology, and may lack social connections, leading 

them to explore hacking as a way to prove their abilities or seek profit. While this does not represent all 

hackers, it accurately reflects a portion of individuals involved in hacking activities, particularly those 

with less mature or ethical motivations. Thus, the statement can be considered correct. 
l=;=y,fhka isák" ;dlaYKh ms<sn| ksmqK;d we;s" iy iudc iïnkaO;d fkdue;s ;reK mqoa.,hska" 
Tjqkaf.a yelshdjka Tmamq lsÍug fyda ,dN ,eîug ud¾.hla f,i wkjirfhka we;=¿ùu .fõIKh 
lsÍug fhduq lrhs' fuh ish¨ wmydrlhska ksfhdackh fkdlrk w;r" th wkjirfhka we;=¿ùfï 
l%shdldrlïj, fh§ isák mqoa.,hskaf.ka fldgila" úfYaIfhka wvq mßK; fyda iodpdrd;aul wNsfm%arK 
we;s whj ksjerÈj ms<sìUq lrhs' fï wkqj" m%ldYh ksjerÈ f,i ie,lsh yelsh' 
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Statement B 

This statement accurately describes hackers who are motivated by competition or the desire to prove their 

technical skills. Some hackers, particularly those involved in hacking competitions, cyber challenges, or 

"hacktivism," target computer systems of individuals and businesses to demonstrate their expertise, gain 

recognition, or compete with others. These individuals are often highly skilled in IT and view hacking as 

a form of intellectual challenge or rivalry. While their actions may not always be malicious, they can still 

cause harm or disruption. Thus, the statement is correct. 
fuu m%ldYh" ;rÕfhka fyda Tjqkaf.a ;dlaIKsl l=i,;d Tmamq lsÍug we;s wdYdfjka fm,ö isák 
yel¾jreka ksjerÈj úia;r lrhs' iuyr wmydrlhska" úfYaIfhkau wkjirfhka we;=¿ùfï ;rÕ" 
ihsn¾ wNsfhda. fyda yelaáúiï j,g iïnkaO jQjka" mqoa.,hkaf.a iy jHdmdrj, mß.Kl moaO;s 
b,lal lr .ksñka Tjqkaf.a úfYaI{;dj m%o¾Ykh lsÍug" ms<s.ekSula ,nd .ekSug fyda wka wh 
iuÕ ;rÕ lr;s' fuu mqoa.,hska fndfyda úg f;dr;=re ;dlaIKfha by< ksmqK;djhla we;s w;r 
wkjirfhka we;=¿ùu nqoaêuh wNsfhda.hla fyda tÈßjdÈlula f,i i,lhs' Tjqkaf.a l%shdjka iEu 
úgu oafõIiy.; fkdúh yels kuq;a" Tjqka ;ju;a ydkshla fyda ndOdjla we;s l< yelsh' fï wkqj" 
m%ldYh ksjerÈh' 
 
Statement C 

This statement accurately describes hackers who operate as part of organized crime groups. These groups 

are highly sophisticated and use advanced, automated tools to carry out targeted attacks on computer 

systems of individuals and businesses. Their primary goal is to achieve financial gain, steal sensitive data, 

or disrupt operations for certain benefits, such as ransom payments, fraud, or selling stolen information on 

the dark web. These hackers are often well-funded, operate in structured networks, and employ tactics like 

ransomware, phishing, and advanced persistent threats (APTs). Thus, the statement is correct. 
fuu m%ldYh" ixúOdkd;aul wmrdO lKavdhïj, fldgila f,i l%shd;aul jk wmydrlrejka ksjerÈj 
úia;r lrhs' fuu lKavdhï b;d ixlS¾K jk w;r mqoa.,hkaf.a iy jHdmdrj, mß.Kl moaO;s 
fj; b,lal.; m%ydr t,a, lsÍu i|yd Wiia" iajhxl%Sh fuj,ï Ndú;d lrhs' Tjqkaf.a uQ,sl b,lal 
jkafka uQ,Huh jdis w;alr .ekSu" ixfõ§ o;a; fidrlï lsÍu fyda lmamï .ekSu" jxpdj" fyda dark 

web yryd fidrlï l< f;dr;=re úlsKSu jeks we;eï m%;s,dN i|yd fufyhqï ì| oeóuhs' fuu 
wmydrlrejka fndfyda úg fyd¢ka wruqo,a imhkq ,nk w;r" jHqy.; cd, ;=< l%shd;aul jk w;r" 
ransomware" ;;=nEu" iy Wiia fkdkeiS mj;sk ;¾ck (APTs) jeks Wml%u Ndú;d lrhs' fï wkqj" 
m%ldYh ksjerÈh' 
 
Thus, the correct answer is 5) All A, B and C.  
fï wkqj" ksjerÈ ms,s;=r 5) A, B iy C ish,a,u' 

 
23. Which is the most suitable HTML form element input type in which the user can enter his credit card 

secret number? 
mßYS,lg ;u Khm;a ryiH wxlh we;=<;a lsÍu i|yd jvd;a u iqÿiq HTML fmdaru uQ,dx. wdodk 
m%j¾.h (HTML form element input type) l=ula o? 
 
1) textarea    2) type= "checkbox"   3) type= "hidden" 

4) type ="password"   5) type="text" 

 
Answer : 4) 

 

When asking a user to enter their credit card secret number (CVV/CVC), security is important. The most 

suitable input type is type="password" because it hides the numbers as the user types, preventing others 

from easily seeing them. 

mßYS,lfhl=f.ka ;u fl%äÜ ldâ ryia wxlh (CVV/CVC) we;=<;a lrk f,i b,a,d isák úg" 
wdrlaIdj jeo.;a fõ' jvd;au iqÿiq wdodk j¾.h type="password"  fõ" ukao th mßYS,lhd ghsma 
lrk úg wxl iÕjk w;r wfkla whg tAjd myiqfjka oelSu j<lajhs' 

 
<textarea> 

This is used for long multi-line text, like writing messages or comments. 
fuh mKsúv fyda woyia ,sùu jeks È.= nyq-fma<s mdG i|yd Ndú;d fõ' 
 

Not meant for entering short, sensitive data like CVV. 

CVV jeks flá" ixfõ§ o;a; we;=<;a lsÍug woyia fkdflf¾' 
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type="checkbox" 

A checkbox is used for "Yes/No" or "On/Off" selections. 

"Yes/No" fyda "On/Off" f;aÍï i|yd fpla fldgqjla Ndú;d flf¾' 
 

You can’t enter numbers in a checkbox. 
Tng fpla fldgqjl wxl we;=<;a l< fkdyel' 

 
type="hidden" 

This keeps data in the form but does not show anything to the user. 
fuh o;a; fmdarufha ;nd .kS" kuq;a mßYS,lhdg lsisjla fkdfmkajhs' 
 

Sensitive data like CVV should never be stored in a hidden input because hackers can still see it in the 

page source (Inspect Element). 

CVV jeks ixfõ§ o;a; lsis úfgl;a ieÕjqKq wdodkhl .nvd fkdl< hq;=h" ukao yel¾jrekag th 
;ju;a msgq uQ,dY%fha ^Inspect Element& oelsh yelsh' 

 

type="text" 

This is for normal text input, like names or usernames. 
fuh kï fyda mßYS,l kdu jeks idudkH mdG wdodkh i|yd fõ' 
 

But it shows everything as you type, which is risky for sensitive data. 
kuq;a Tn ghsma lrk úg ish,a, fmkajk w;r" th ixfõ§ o;a; i|yd wjodkï iys;hs' 
 
Best Choice / fyd|u f;aÍu 

type="password" 
 
It hides the numbers as the user types (usually shows dots •••). 
mßYS,lhd ghsma lrk úg th ixLHd iÕjhs ^idudkHfhka ;s;a ••• fmkajhs&' 
 

Works just like a text input but adds basic security 
mdG wdodkhla fuka l%shd lrhs" kuq;a uQ,sl wdrlaIdj tla lrhs' 
 

24. Consider the following statements regarding the Extended Entity Relationship (EER) model. 
úia;D; N+;d¾: iïnkaO;d (EER) wdlD;sh ms<sn| my; oelafjk j.ka;s i,lkak' 

 

A. EER model includes all the concepts of the original ER model. 
EER wdlD;shg uq,a ER wdlD;sfhys we;s ish¨  u ixl,am we;=<;a fõ' 
 

B. EER model has additional concepts of specialization/generalization. 
úfYaIlrKh$idudkHlrKh ms<sn| wu;r ixl,am EER ys mj;S' 
 

C. EER model includes a new concept to model the weak entities. 
ÿ¾j, N+;d¾: wdlD;slrKh i|yd kj ixl,amhla EER ys we;=<;a fõ' 

 

Which of the above statements is/are correct? 
by; l=uk j.ka;shla$j.ka;s ksjerÈ fõ o? 
          

1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

3) A and B only.  
A iy B muKs' 

4) A and C only.  
A iy C muKs' 

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

 

Answer : 3) 
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What is the Extended Entity Relationship (EER) model? 

úia;D; N+:d¾; iïnkaO;d (EER) wdlD;sh hkq l=ulao @ 
 

The Extended Entity Relationship (EER) model is an enhanced version of the original Entity Relationship 

(ER) model. It includes all the features of the ER model but introduces additional concepts for modeling 

complex data relationships. These enhancements make the EER model more powerful and flexible, 

accommodating various advanced requirements in database design. Some of these enhancements include 

concepts like specialization, generalization, and modeling weak entities, which allow a more nuanced 

representation of real-world scenarios. 

úia;D; N+:d¾; iïnkaO;d (EER) wdlD;sh hkq uq,a N+:d¾; iïnkaO;d ^ER& wdlD;sfha jeä ÈhqKq l< 
wkqjdohls' thg ER wdlD;sfha ish¨u úfYaIdx. we;=<;a jk kuq;a ixlS¾K o;a; iïnkaO;d wdlD;s 
ks¾udKh i|yd wu;r ixl,am y÷kajd fohs' fuu jeäÈhqKq lsÍï EER wdlD;sh jvd;a n,j;a yd 
kuHYS,S lrhs" o;a; iuqod ks¾udKfha úúO Wiia wjYH;d imqrd,hs' fuu jeäÈhqKq lsÍïj,ska iuyrla 
úfYaISlrKh" idudkHlrKh iy ÿ¾j, N+:d¾; wdlD;s ks¾udKh jeks ixl,am we;=<;a jk w;r 
tuÕska ienE f,dal wjia:d jvd;a ishqï f,i ksrEmKh lsÍug bv i,ihs' 
 

Statement A  

Correct, The EER model is an extension of the ER model, meaning it includes all its fundamental concepts 

like entities, attributes, relationships, and weak entities.   

ksjerÈ" EER wdlD;sh ER wdlD;sfha È.=jls" tkï thg N+;d¾;" Wm,laIK" iïnkaO;d iy ÿ¾j, 
N+;d¾; jeks tys ish¨ uQ,sl ixl,am we;=<;a fõ' 

 

Statement B  

Correct, The EER model introduces new concepts such as.  

ksjerÈ" EER wdlD;sh kj ixl,am y÷kajd fohs' 
 

Specialization (a higher-level entity is divided into lower-level sub-entities).   
úfYaISlrKh ^by< uÜgfï N+;d¾;hla my< uÜgfï Wm N+;d¾;j,g fnod we;&' 
 

Generalization (lower-level entities are merged into a higher-level entity).   
idudkHlrKh ^my< uÜgfï N+;d¾; by< uÜgfï N+;d¾;hlg tAldnoaO lr we;&' 

 

Statement C  

Incorrect, Weak entities were already part of the original ER model.   

jerÈ" ÿ¾j, N+;d¾; oekgu;a uq,a ER wdlD;sfha fldgila úh' 
 

The EER model does not introduce weak entities as a new concept, but it enhances relationships with 

additional constraints like categorization and aggregation.   

EER wdlD;sh ÿ¾j, N+;d¾; kj ixl,amhla f,i y÷kajd fkdfoa" kuq;a th j¾.SlrKh iy tl;= 
lsÍu jeks wu;r iSudjka iuÕ in|;d jeä ÈhqKq lrhs' 

 

Final Answer / wjidk ms<s;=r 

3) A and B only / A iy B muKs 
 

25. Which of the following are the properties of a signal? 
my; ljrla ix{djl .=K jkafka o? 
 
1) Amplitude, Clock time, Frequency and Wavelength 

úia;drh" iamkaOl fõ.h" ixLHd;h iy ;rx. wdhduh 
  

2) Amplitude, Frequency, Phase and Time / úia;drh" ixLHd;h" l,dj iy ld,h 

3) Amplitude, Frequency, Phase and Wavelength / úia;drh" ixLHdkh" l,dj iy ;rx. wdhduh 

4) Amplitude, Frequency, Time and Wavelength / úia;drh" ixLHd;h" ld,h iy ;rx. wdhduh 

5) Amplitude, Impulse, Phase and Wavelength / úia;drh" wdfõ.h l,dj iy ;rx. wdhduh 

 
Answer : 3) 
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Signal /  ix{dj 

A signal is a physical quantity that varies with time, space, or another independent variable, used to 

transmit information. It can be represented in various forms, such as electrical, optical, or sound waves, 

and is categorized as either analog (continuous) or digital (discrete). Signals are essential in 

communication systems, where they are modulated to carry data over distances. 
ix{djla hkq f;dr;=re iïfm%aIKh lsÍug Ndú;d lrk ld,h" wjldYh fyda fjk;a iajdëk úp,Hhla 
wkqj fjkia jk fN!;sl m%udKhls' th úoHq;a" oDYH fyda Yío ;rx. jeks úúO iajrEmj,ska ksrEmKh 
l< yels w;r m%;siu ^wLKav& fyda äðg,a ^úúla;& f,i j¾.SlrKh lr we;' ikaksfõok moaO;sj, 
ix{d w;HjYH jk w;r" tAjd ÿrlg o;a; /f.k hdug uqyq¾ckh lr we;' 

 

Amplitude / úia;drh 

Amplitude refers to the maximum value a signal reaches in either the positive or negative direction. It 

determines the signal's strength or intensity and is typically measured from the equilibrium position to the 

peak. In electrical signals, it is often expressed in volts, while in sound waves, it is measured in decibels 

or pressure units.  
úia;drh hkq ix{djla Ok fyda RK ÈYdjg <Õd jk Wmßu w.hhs' th ix{dfõ m%n,;ajh fyda 
;Sj%;djh ;SrKh lrk w;r idudkHfhka iu;=,s; ia:dkfha isg WÉph olajd ukskq ,efí' úoHq;a 
ix{d j,§ th fndfyda úg fjda,aÜ j,ska m%ldY jk w;r Yío ;rx. j,§ th fvisn,a fyda mSvk 
tAll j,ska ukskq ,efí'  
 
Amplitude is a fundamental property of a signal because it defines its magnitude, influencing power and 

transmission quality. 
úia;drh hkq ix{djl uQ,sl .=Kdx.hla jkafka th tys úYd,;ajh" n,h iy iïfm%aIK .=Khg 
n,mEï lrk neúks' 

 
Frequency / ixLHd;h 

Frequency refers to the number of cycles a signal completes per unit of time, measured in Hertz (Hz). It 

determines the rate at which the signal oscillates and is crucial for understanding signal behavior over 

time. Frequency is a fundamental property of a signal, as it defines how fast the signal repeats itself, which 

is critical for applications like communication and sound engineering.  
ixLHd;h hkq ix{djla tAll ld,hl§ iïmQ¾K lrk pl% .Kkhs' th y¾Üia ^Hz& tAllfhka ukskq 
,nk w;r" ix{dj foda,kh jk fõ.h ;SrKh lrhs' ld,h;a iuÕ ix{dfõ yeisÍu f;areï .ekSug 
th b;du;a jeo.;a fõ' ixLHd;h hkq ix{djl uQ,sl .=Kdx.hls" ukao th ix{djla fld;rï 
fõ.fhka mqkrdj¾;kh fõo hkak ks¾jpkh lrhs' fuh ikaksfõok yd Yío bxðfkare úoHdj jeks 
lafIa;%j,§ b;du;a jeo.;a fõ' 

 

Phase / l,dj 

Phase describes the position of a waveform relative to a reference point in its cycle, often measured in 

degrees or radians. It is essential for analyzing the timing relationship between signals. Phase is a key 

property of a signal, as it helps in understanding the alignment or synchronization of signals, which is vital 

in systems like wireless communication and audio processing.  
l,dj hkq ;rx. rEmhla tys pl%hl§ fhduq ,laIHhlg idfmalaIj we;s ia:dkhhs' th wxYl fyda 
f¾ähka j,ska ukskq ,nk w;r" ix{d w;r ld,Sk iïnkaO;d úYaf,aIKh lsÍug w;HjYH fõ' l,dj 
hkq ix{djl uQ,sl .=Kdx.hls" ukao th ix{d iïmd;kh (synchronization) fyda iïnkaO;djh 
f;areï .ekSug WmldÍ fõ' th f¾äfhda ikaksfõok yd Y%jH ieliqï jeks lafIa;%j,§ b;du;a jeo.;a 
fõ' 

 

Wavelength / ;rx. wdhduh 

Wavelength is the distance between two consecutive points in the same phase of a signal, such as peak to 

peak. It is inversely related to frequency and is significant in wave propagation studies. Wavelength is a 

critical property of a signal, especially in wave-based systems like radio and light, as it determines how 

the signal propagates through space.  
;rx. wdhduh hkq ix{djl tlu wjêfha mj;sk ,laIH folla w;r ÿrhs ^Wod( WÉpfha isg WÉph 
olajd&' th ixLHd;hg m%;sf,dauj iïnkaO jk w;r" ;rx. m%pdrK wOHhkj,§ jeo.;a fõ' ;rx. 
wdhduh hkq ix{djl uQ,sl .=Kdx.hls" úfYaIfhka f¾äfhda yd wdf,dal moaO;s jeks ;rx.-wdOdß; 
moaO;sj,§" ukao th ix{djla wjldYh yryd m%pdrKh jk wdldrh ;SrKh lrhs' 
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Time / ld,h 

Time represents the duration over which a signal is observed or analyzed. It is a fundamental parameter 

for understanding signal evolution and is often plotted on the x-axis in signal graphs. Time is a 

fundamental property of a signal, as it provides the context for how the signal changes or evolves, 

making it essential for time-domain analysis.  
ld,h hkq ix{djla ksÍlaIKh fyda úYaf,aIKh lrk ld, iSudjhs' ix{dfõ fjkiaùï fyda 
mßKduh f;areï .ekSug th uQ,sl mrdñ;shla jk w;r" fndfyda úg ix{d m%ia;drj, x wlaIfha 
olajkq ,efí' ld,h hkq ix{djl uQ,sl .=Kdx.hls" ukao th ix{djla ld,h;a iuÕ flfia fjkia 
fõo hkak ms<sn| ikao¾Nh imhhs' ld,-wxY (time-domain) úYaf,aIKh i|yd th w;HjYH fõ' 

 

Impulse / wdfõ.h 

An impulse is a sudden, short-lived spike in a signal, often modeled as a Dirac delta function. It 

represents a brief burst of energy and is used to analyze system responses to abrupt changes. Impulse is a 

specific signal property used to study system behavior in response to sudden inputs, making it relevant 

in signal processing and system analysis. While not a core property like amplitude or frequency, it is 

important for understanding transient signal characteristics. 
wdfõ.hla hkq ix{djl yÈis flá ld,Sk iamhsla" fndfyda úg ä/la fv,agd Y%s;hla f,i 
wdo¾YKh fõ' th flá n,Yla;s msmsÍula ksfhdackh lrk w;r yÈis fjkiaùï i|yd moaO;s 
m%;spdr úYaf,aIKh lsÍug Ndú;d lrhs' wdfõ.h hkq yÈis fhojqï j,g m%;spdr jYfhka moaO;s 
yeisÍï wOHhkh lsÍug Ndú;d lrk úfYaIs; ix{d .=Khls" th ix{d ieliSfï§ iy moaO;s 
úYaf,aIKhg wod< fõ' úia;drh fyda ixLHd;h jeks uQ,sl .=Kdx.hla fkdjQj;a" th ;djld,sl 
ix{d ,laIK wjfndaO lr .ekSu i|yd jeo.;a fõ' 

 
Thus, the correct answer is 3)  
fï wkqj" ksjerÈ ms,s;=r 3)  

 

Why Option 3 is Correct / úl,amh 3 ksjerÈ jkafka wehs@  
   

1. Amplitude / úia;drh  

Measures the strength or magnitude of the signal.  
ix{dfõ Yla;sh fyda úia;drh ukskq ,nhs' 
 

2. Frequency / ixLHd;h  

Determines how often the signal oscillates per unit time.  
ix{dj tAll ld,hl§ fldmuK jdrhla foda,kh fõo hkak ;SrKh lrhs' 
 

3. Phase / l,dj  

Describes the position of the waveform relative to a reference point. 
;rx. rEmhla fhduq ,laIHhlg idfmalaIj we;s ia:dkh úia;r lrhs' 
 

4. Wavelength / ;rx. wdhduh  

Represents the spatial distance between two points in the same phase. 
tlu wjêfha mj;sk ,laIH folla w;r ÿr ksrEmKh lrhs' 
 

These properties are essential for fully characterizing a signal, whether it is sound, light, or an electrical 

waveform.  
fuu .=Kdx. ish,a,u ix{djla iïmQ¾Kfhka ,laIK.; lsÍug w;HjYH fõ' ^Yío" wdf,dal" fyda 
úoHq;a ;rx.& 
 

Why Other Options Are Incorrect / wfkla úl,am jerÈ jkafka wehs@ 
 

Option 1 /  úl,amh 1 

Clock time is not a property of a signal. It refers to a specific time measurement system and is unrelated 

to the intrinsic characteristics of a signal.  
ld,h hkq ix{djl .=Kdx.hla fkdfõ' th ld, ñkqï moaO;shla jk w;r" ix{dfõ wdka;¾.; 
,laIK iuÕ iïnkaO ke;' 
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Option 2/  úl,amh 2 

While Time is important for analyzing signals, it is not a property of the signal itself. Instead, it is a 

dimension in which the signal is observed or measured.  
ld,h ix{d úYaf,aIKh lsÍug jeo.;a jqj;a" th ix{djl .=Kdx.hla fkdfõ' th ix{dj 
ksÍlaIKh lrk udkhla muKs' 
 

Option 4 /  úl,amh 4 

Similar to Option 2, Time is not an intrinsic property of a signal.  
kej;;a ld,h ix{djl .=Kdx.hla fkdfõ'  
 
Option 5 /  úl,amh 5 

Impulse refers to a specific type of signal (a short, sudden change) rather than a general property of all 

signals. It is not a universal characteristic like amplitude, frequency, phase, or wavelength.  
wdfõ.h hkq ix{djl úfYaIs; wdldrhla ^flá" LKaä; fjkila& jk w;r" ish¨u ix{dj,g 
wod< úYaùh .=Kdx.hla fkdfõ' th úYd,;ajh" ixLHd;h" wjêh" fyda ;rx. wdhduh jeks uQ,sl 
.=Kdx. fkdfõ' 
 

26. Which of the following options contains only guided media? 

my; l=uk jrKfhys kshuq udOH (guided media) muKla wka;¾.; fõ o? 
 

1) Coaxial, Fiber optics and Infrared / iudlaI" m%ldY ;ka;= iN wfOdarla; 

2) Coaxial, Fiber optics and Microwave / iudlaI" m%ldY ;ka;= iy laIqø ;rx. 

3) Coaxial, Fiber optics and Twisted pair / iudlaI" m%ldY ;ka;= iy weUß hq., 

4) Coaxial, Infrared and Twisted pair / iudlaI" wfOdrla; iy weUß hq., 

5) Fiber optics, Satellite communication and Twisted pair 

m%ldY ;ka;=" pkaøsld ikaksfõokh iy weUß hq., 

 

Answer : 3) 

 

Guided Media /  kshuq udOHh 

Guided media refers to communication channels where signals are transmitted through physical pathways, 

such as cables or wires. Examples include twisted-pair cables, coaxial cables, and optical fibers. The signal 

is confined within the medium, ensuring controlled and reliable transmission. 
kshuq udOHh hkq flan,a fyda jh¾ jeks fN!;sl ud¾. yryd ix{d iïfm%aIKh jk ikaksfõok kd,sld 
fõ' WodyrK f,i weUrE lïì hq.," iudlaI flan,a iy optical fibers we;=<;a fõ' md,s; iy 
úYajdikSh iïfm%aIKh iy;sl lrñka ix{dj udOHh ;=<g iSud fõ' 
 

Types of Guided Media / kshuq udOH j¾. 

 

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 (UTP):Used in most networking applications, including Ethernet. 

fkdjeiqkq weUreKq hq., /yeka( Ethernet we;=¿ fndfyda cd,lrK fhÿïj, Ndú;d fõ' 
 

• Shielded Twisted Pair (STP): Provides additional protection against electromagnetic 

interference(EMI). 

jeiqkq weUreKq hq., /yeka( úoHq;a pqïNl ueÈy;aùï EMI j,g tfrysj wu;r wdrlaIdjla 
imhhs' 
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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' 

 

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, backbone networks 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' 
 
Unguided Media / kshuq fkdjk udOHh 

Unguided media involves the transmission of signals through wireless means, without the use of 

physical pathways. Examples include radio waves, microwaves, and infrared signals. The signal 

propagates freely through the air or vacuum, allowing for flexible and widespread communication. kshuq 
fkdjk udOHh hkq fN!;sl ud¾. Ndú;fhka f;drj /yeka rys; l%u u.ska ix{d iïfm%aIKh 
lsÍuhs' WodyrK f,i f¾äfhda ;rx." laIqø ;rx. iy wfOdarla; ix{d we;=<;a fõ' ix{d" jd;h 
fyda ßla;h yryd ksoyfia m%pdrKh jk w;r tuÕska kuHYS,S iy mq¨,aj me;srekq ikaksfõokhg 
bv i,ihs' 
 
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' 
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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' 
 

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&' 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Thus, the correct answer is 3)  
fï wkqj" ksjerÈ ms,s;=r 3)  
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27. The frequency modulation technique is used to change only 

ixLHd; uQ¾ck (frequency modulation) Ys,am l%uh Ndú;fhka fjkia lrkq ,nkafka" 
 
1) the amplitude and frequency / úia;drh iy ixLHd;h muKs' 

2) the amplitude, frequency and phase / úia;drh" ixLHd;h iy l,dj muKs' 

3) the amplitude and phase / úia;drh iy l,dj muKs' 

4) the frequency / ixLHd;h muKs' 

5) the frequency and phase / ixLHd;h iy l,dj muKs' 

 
Answer : 4) 

 

Modulation - uqyq¾ckh 

Modulation is defined as the process of modifying a carrier signal by varying its properties (amplitude, 

frequency, or phase) to encode information. It is essential for efficient signal transmission, especially in 

communication systems.  
uqyq¾ckh hkq jdyl ix{djl .=Kdx. ^úia;drh" ixLHd;h" l,dj& fjkia lsÍfuka f;dr;=re 
fla;kh lsÍu i|yd fjkia lsÍfï l%shdj,sh f,i w¾: oelafõ' úfYaIfhka ikaksfõok moaO;sj," 
ld¾hlaIu ix{d iïfm%aIKh i|yd th w;HjYH fõ' 
 
Amplitude Modulation (AM) - úia;drh uqyq¾ckh 

In AM, the amplitude of the carrier signal is varied in accordance with the information signal, 

while frequency and phase remain constant. This means only the amplitude changes, and the other 

properties (frequency and phase) stay unchanged.  
AM ys" jdyl ix{dfõ úia;drh f;dr;=re ix{djg wkql+,j fjkia jk w;r ixLHd;h iy l,dj 
ksh;j mj;S' fuhska woyia lrkafka úia;drh muKla fjkia jk w;r wfkl=;a .=Kdx. ^ixLHd;h 
iy l,dj& fkdfjkiaj mj;S' 
 

Connection to the options: AM involves changes to (1) the amplitude and frequency is incorrect 

because frequency is not altered. The correct description aligns with changes to amplitude only, but since 

"amplitude only" is not an option, the closest match is (3) the amplitude and phase, though phase is not 

actually changed.  

AM ys fjkialï we;=<;a fõ, (1) ixLHd;h fjkia fkdjk ksid úia;drh iy ixLHd;h jerÈhs' 
ksjerÈ úia;rh úia;drhg muKla fjkiaùï iuÕ fm<.iajhs" kuq;a úia;drh muKla úl,amhla 
fkdjk neúka" wdikak;u .e,mSu (3) úia;drh iy l,djhs" kuq;a l,dj we;a; jYfhkau fjkia 
fkdfõ' 

 
Frequency Modulation (FM) - ixLHd; uqyq¾ckh 

In FM, the frequency of the carrier signal is altered based on the information signal, while amplitude and 

phase are kept unchanged. Only the frequency is modified, and amplitude and phase remain constant. 

FM ys" jdyl ix{dfõ ixLHd;h f;dr;=re ix{dj u; mokïj fjkia lrkq ,nk w;r" úia;drh 
iy l,dj fkdfjkiaj ;nd we;' ixLHd;h muKla fjkia lrkq ,nk w;r" úia;drh iy l,dj 
ksh;j mj;S' 
 

Connection to the options: FM involves changes to (4) the frequency. This is the correct answer, as 

amplitude and phase are not altered.  
FM hkq, (4) ixLHd;hg fjkialï we;=<;a fõ' úia;drh iy l,dj fjkia fkdjk neúka fuh 
ksjerÈ ms<s;=rhs' 

 
Phase Modulation (PM) - l,dj uqyq¾ckh 

In PM, the phase of the carrier signal is shifted in response to the information signal, while amplitude 

and frequency remain unaltered. Only the phase is changed, and amplitude and frequency stay the same.  
PM ys" f;dr;=re ix{djg m%;spdr jYfhka jdyl ix{dfõ l,dj udre lrkq ,nk w;r" úia;drh 
iy ixLHd;h fkdfjkiaj mj;S' l,dj muKla fjkia jk w;r" úia;drh iy ixLHd;h tf,iu 
mj;S' 
 

 

 

-38- RAVINDU BANDARANAYAKE 
 

#ictfromabc 



 

 

 
Connection to the options: PM involves changes to (5) the frequency and phase is incorrect because 

frequency is not altered. The correct description aligns with changes to phase only, but since "phase 

only" is not an option, the closest match is (5) the frequency and phase, though frequency is not actually 

changed.  
PM hkq, (5) fj; fjkialï we;=<;a fõ' ixLHd;h fjkia lr fkdue;s neúka ixLHd;h iy l,dj 
jerÈh' ksjerÈ úia;rh l,dj muKla fjkialï iuÕ fm<.iajhs" kuq;a úia;drh muKla 
úl,amhla fkdjk neúka" wdikak;u .e,mSu (5) ixLHd;h iy l,dj fõ" kuq;a ixLHd;h we;a; 
jYfhkau fjkia fkdfõ'  
 
Thus, the correct answer is 4)  
fï wkqj" ksjerÈ ms,s;=r 4)  
 

28. Which of the following is a valid example for a PHP variable name? 
my; i|yka l=uk WodyrKh PHP úp,Hh kduhla i|yd j,x.= fõ o? 
 

1) @class_name   2) &class_name    3) $class name 

4) $class_name    5) _class_name 

 
Answer : 4) 

 

Rules for PHP Variable Names / PHP úp,H kï i|yd kS;s 
 

PHP variables must start with a dollar sign ($). 

PHP úp,Hhka fvd,¾ ,l=Klska $ wdrïN úh hq;=h' 
 

The first character after $ must be a letter (A-Z or a-z) or an underscore (_). 

$ g miq m<uq wl=r wl=rla (A-Z) fyda (a-z) fyda há brla _ úh hq;=h' 
 

The rest of the variable name can contain letters, numbers (0-9), and underscores (_). 
úp,H kdufha b;sß fldgfiys wl=re" wxl ^0-9& iy há bß wvx.= úh yel' 
 

No spaces or special characters (@, &, -, etc.) are allowed. 

ysia;eka fyda úfYaI wlaIr (@, &, -, wdÈh& Ndú;d lsÍug wjir ke;' 
 

1) @class_name → Invalid 

Starts with @, but PHP variables must start with $. 

@ iuÕ wdrïN fõ" kuq;a ^PHP& úp,Hhka $ iuÕ wdrïN úh hq;=h' 
 
2) &class_name → Invalid 

Starts with &, but PHP variables must start with $. 

& iuÕ wdrïN fõ" kuq;a ^PHP& úp,Hhka $ iuÕ wdrïN úh hq;=h' 
 
3) $class name → Invalid 

Contains a space, which is not allowed in variable names. 
úp,H kduj, bvla fkdue;s w;r" th Ndú;d lsÍug wjir ke;' 
 
4) $class_name → valid 

Correct syntax.Starts with $. Contains letters and underscore (_), which are allowed. 

ksjerÈ jdlH LKavh fõ' $ iuÕ wdrïN fõ' wjir § we;s wl=re iy há bß ( _ ) wvx.= fõ' 
 
5) _class_name → Invalid 

_class_name alone is not a variable because it lacks $ 

_class_name muKla úp,Hhla fkdfõ" ukao tys $ fkdue;s neúks' 
 

Thus, the correct answer is 4)  
fï wkqj" ksjerÈ ms,s;=r 4) 
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29. What is the binary equivalent to decimal 54.25? 

oYuh 54.25 g ;=,H oaùuh ixLHdj l=ula o? 
 

1) 00011111.11   2) 00101010.01   3) 00110110.01 

4) 00111011.1    5) 00111110.1 

 
Answer : 3) 

 

Convert the decimal number to a binary 
oYu ixLHdj oaúuh ixLHdjla njg mßj¾;kh lrkak 

 

 

 

 

 

 

 

Thus, the correct answer is  
fï wkqj" ksjerÈ ms,s;=r   
 
3) 00110110.012 

 

30. Which of the following is a valid example for CSS class selectors? 
ú,dis;d mka;sj, (css) mx;s fh§u (selector) ms<sn| j,x.= WodyrKh my; oelafjk ljrla o? 
 
1) .myclass{color:blue;font-family:serif;} 

2) #myclass{color:blue;font-family:serif;} 

3) myclass{color:blue;font-family:serif;} 

4) myclass:{color:blue;font-family:serif;} 

5) myclass;{color: blue;font-family:serif;} 

 
Answer : 1) 

 

What is a CSS Class Selector? 

CSS Class Selector hkq l=ulao@ 
 

A class selector in CSS is used to style multiple elements that share the same class name. It is defined 

using a dot (.) followed by the class name. 

CSS ys mka;s f;aÍula Ndú;d lrkafka tlu mka;s kduh fnod .kakd nyq uQ,dx. fudaia;r lsÍughs' 
th ;s;la ' Ndú;fhka miqj mka;s kduh Ndú;fhka w¾: olajd we;' 

 

 
Features Id selector(#) Class selector(.) 

Uniqueness 
wkkH;djh 

Must be uniqueness per page 
msgqjlg wkkH;djhla ;sìh hq;=h 

Can be used on multiple elements 
nyq uQ,dx. u; Ndú;d l< yel 

CSS priority 

CSS m%uqL;djh 
Higher specificity 
by< ksYaÑ;;dj 

Lower specificity (Can be overridden by IDs) 

my< ksYaÑ;;dj ^ID u.ska wNsnjd hd yel& 
Example 
WodyrKh 

#nav{} .bin{} 

 
2) #myclass { color: blue; font-family: serif; } 

The # symbol is for ID selectors, not class selectors. 

# ixfla;h mka;s f;aÍï i|yd fkdj ID f;aÍï i|yd fõ' 
 

3) myclass { color: blue; font-family: serif; } 

This is incorrect because myclass is treated as an HTML tag, but no such tag exists. 

fuh jerÈhs" ukao myclass HTML Wiq,khla f,i i,lkq ,efí" kuq;a tjeks Wiq,khla fkdue;' 

54.2510 = ……………..2 

27 26 25 24 23 22 21 20 . 21/2 21/4 

128×0 64×0 32×1 16×1 8×0 4×1 2×1 1×0 . 0.5×0 0.25×1 

0 0 1 1 0 1 1 0 . 0 1 

54.2510 = 00110110.012 
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4) myclass: { color: blue; font-family: serif; } 

Colon (:) after myclass is incorrect. 

myclass tflka miq ;sfnk colon ^(& jerÈ fõ' 
 

5) myclass; { color: blue; font-family: serif; } 

Semicolon (;) after myclass is incorrect. 

Myclass g miq Semicolon (;& jerÈ fõ' 
 

Semicolons separate CSS properties inside { ... }, but should not be used after the selector. 

Semicolons { ... } we;=<; CSS .=Kdx. fjka lrhs" kuq;a f;aÍfuka miqj Ndú;d fkdl< hq;=h' 
 
Thus, the correct answer is 1)  
fï wkqj" ksjerÈ ms,s;=r 1)  
 

31. Which one of the following is false regarding the HTML form methods GET and POST? 
HTML fmdaruj, GET iy POST úêl%u ms<sn| wi;H jkafka my; ljrla o? 

 
1) Both methods are used to transfer data from client side to the server. 

úêl%u folu fiajdfhdacl fj;ska fiajdodhl fj; o;a; heùug Ndú; flf¾' 
 

2) GET method is more efficient than the POST method. 

GET úêl%uh POST úêl%uhg jvd ld¾hlaIu fõ' 
 

3) GET method is more suitable to send sensitive data. 

GET úêl%uh ixfõ§ o;a; heùu i|yd jvd iqÿiq h' 
 

4) POST method does not have a limit on size of data.  

POST úêl%ufha§ o;a;j, m%udKh ms<sn| iSudjla ke;' 
 

5) POST requests cannot be bookmarked. 

POST whe÷ï fmd;afhduq (bookmark) l< fkdyel' 

 
Answer : 3) 

 

Option 1 /  úl,amh 1 

True – Both GET and POST methods are used in HTML forms to send data to a server. 

i;H –fiajdodhlhlg o;a; heùu i|yd HTML wdlD;sj, GET iy POST l%u folu Ndú;d fõ' 
 

GET sends data via URL parameters (query string), while POST sends data in the request body. 

GET uÕska URL mrdñ;Ska ^úuiqï kQ,& yryd o;a; hjk w;r" POST uÕska b,a,Sï wka;¾.;fha 
o;a; hjhs' 

 

Option 2 /  úl,amh 2 

True – GET is generally faster and more efficient because it only requests data, while POST involves 

additional processing and data handling on the server. 

i;H - GET idudkHfhka fõ.j;a yd ld¾hlaIu jkafka th o;a; muKla b,a,d isák ksid jk 
w;r" POST i|yd fiajdodhlfha wu;r ieliqï iy o;a; yeisrùu we;=<;a fõ' 

 
Option 3 /  úl,amh 3 

False – GET is not suitable for sensitive data (e.g., passwords, credit card details) because, 

wi;H - GET ixfõ§ o;a; i|yd iqÿiq fkdfõ ^Wod( uqrmo" fl%äÜ ldâ úia;r& ukao" 
 

Data is visible in the URL (can be stored in browser history, logs, or bookmarks). 

URL tl ;=< o;a; oDYHudk fõ ^n%jqir b;sydih" f,d.a fyda msgq i,l=Kq ;=< .nvd l< yel&' 
 

It can be cached by browsers and proxies. 
th n%õi¾ iy fm%dlais uÕska ksys;.; l< yel' 
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Option 4 /  úl,amh 4 

True – POST has no set limit on the amount of data it can send, whereas GET has a URL length 

limitation (usually 2048 characters in most browsers). 

i;H - POST j,g heúh yels o;a; m%udKhg ksYaÑ; iSudjla fkdue;" kuq;a GET j,g URL È. 
iSudjla we; ^idudkHfhka fndfyda n%õi¾ j, wlaIr 2048&' 

 

Option 5 /  úl,amh 5 

True – POST requests cannot be bookmarked because the data is not stored in the URL. 

i;H - POST b,a,Sï URL tfla .nvd lr fkdue;s ksid msgq i,l=Kq l< fkdyel' 
 

Thus, the correct answer is 3)  
fï wkqj" ksjerÈ ms,s;=r 3)  
 

32. The diagram shows the variation of value of information with time for five events of a single mission 
in the chronological order. Information about the entire mission especially about the occurrences of 

each event is made available on-line real time. 
lsishï fufyjrl (mission) isoaê my; f;dr;=rej, w.h ld,h iu. fjkiajk wdldrh ld,dkq 
l%uhg rEmigyfkys fmkajd we;' iuia; fufyjfrys f;dr;=re" úfYaIfhka u tla tla isoaêh isÿjk 
wjia:d" ud¾..;j ;:H ld,Skj (realtime) bÈßm;a lrk ,§' 
 
 
 
 
 

 
 
 
 
 

 
 

 
 

Consider the following statements related to the above mission: 
by; fufyjr ms<sn| my; j.ka;s i,lkak: 

 
A. Only the events P, Q and R comply with the Golden Rule of Information. 

P, Q iy R isoaê muKla f;dr;=re ms<sn| iaj¾Kuh Í;shg wkql=, fõ' 
 

B. Event S has the highest demand and needs to be facilitated with the highest technical resources. 
S isoaêhg jeäu b,a¨ula we;s w;r thg jeäu ;dlaIKsl iïm;aj,ska myiqlï ie,iSu wjYH 
fõ' 
 

C. The value of an event can be determined reasonably using the demand for the information about 
the particular event. 
lsishï isoaêhl f;dr;=re ms<sn| w.h" tu isoaêfhys f;dr;=rej,g we;s b,a¨u u.ska fya;= 
iy.;j ksYaph l< yel' 
 

Which of the above statements related to this mission is/are valid? 
fuu fufyjrg iïnkaOj by; ljr j.ka;shla$j.ka;s j,x.= fõ o? 
          

1)  A only. 
A muKs. 

2)  C only. 
C muKs. 

3) A and B only.  
A iy B muKs' 

4) B and C only.  
B iy C muKs' 

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

 
Answer : 4) 

 

 

 

 

P 

Q 
R 

S 

T 

Value 

Time 
(0,0) 
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Explanation / meyeÈ,s lsÍu 

 

The graph shows the changing "value" of information about five mission events over time.  
ld,h;a iuÕ fufyhqï isÿùï myla ms<sn| f;dr;=re j, fjkia jk jákdlu m%ia:drfhka oelafõ' 
 
P, Q, and R: While these fit the traditional Golden Rule (high initial value decreasing over time), the 

question doesn't focus on this. 

P , Q iy R fïjd iïm%odhsl iaj¾Kuh Í;shg .e<fmk w;r ^ld,h;a iuÕ by< wdrïNl w.h 
wvq fõ&" m%Yakh fï ms<sn|j wjOdkh fhduq fkdlrhs' 
 
S and T These shows increasing value. The question makes two key assumptions. 

S iy T fïjd jeäjk w.h fmkajhs' m%Yakh m%Odk Wml,amk folla lrhs' 
 
1. Increasing value / w.h jeä ùu  

increasing demand. This is an assumption, not directly shown in the graph. 
b,a¨u jeä ùu' fuh Wml,amkhls" m%ia:drfha iDcqj fmkajd ke;' 
 

2. Increasing demand / jeäjk b,a¨u  

need for more resources. Another assumption, not directly supported by the graph. 
jeä iïm;a wjYH;djh' ;j;a Wml,amkhla" m%ia:drfhka iDcqj iydh fkdolajhs' 
 

Based on these assumptions / fuu Wml,amk u; mokïj 
 
A is FALSE: Even though P, Q, and R fit the traditional Golden Rule, the question doesn't prioritize this. 

A wi;Hh fõ( P, Q iy R idïm%odhsl iaj¾Kuh Í;shg .e,fmk kuq;a" m%Yakh fuhg m%uqL;ajh 
fkdfoa' 
 
B is TRUE: The question assumes S has the highest demand (due to its increasing value) and thus needs 

more resources. 

B hkq i;Hhls( m%Yakh Wml,amkh lrkafka S yg jeäu b,a¨ula we;s nj ^tys jeäjk w.h 
fya;=fjka& iy tA wkqj jeä iïm;a wjYH njhs' 
 
C is TRUE: The question assumes value is linked to demand. 

C i;H fõ( m%Yakh w.h b,a¨ug iïnkaO hehs Wml,amkh lrhs' 
 

Thus, the correct answer is 4)  
fï wkqj" ksjerÈ ms,s;=r 4)  
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33. Consider the following statements related to nature inspired computing: 

fidndoyfuka fm<Ufjk mß.KllrKh ms<sn| my; oelafjk j.ka;s i,lkak: 

 
A. In nature inspired computing natural phenomena/scenario are observed and used to design and 

develop computing models to solve complex problems. 
fidndoyfuka fm<Ufjk mß.KllrKfha § ixlS¾K .eg¿ úi£u Wfoid mß.Kl wdlD;shla 
ie,iqï lr ixj¾Okh lsÍug" iajdNdúl m%mxphla$ixisoaêhla (phenomena/scenario) ksÍlaIKh 
lr fhdod .kq ,efí' 
 

B. Artificial Intelligence can use nature inspired computing for improving its ability to understand and 

solve computationally challenging problems. 
mß.KkShj wNsfhda.d;aul .eg¿ wjfndaO lr .ekSfï iy úi£fï yelshdj jeä ÈhqKq lsÍu 
i|yd lD;%Su nqoaêh (Artificial Intelligence) u.ska fidndoyñka fm<Ufjk mß.KllrKh Ndú; 
l< yel' 
 

C. Computing models and algorithms developed under nature inspired computing can only be used in 

natural environments such as rain forests, oceans and wild-life sanctuaries. 
fidndoyñka fm<Ufjk mß.KllrKh hgf;ys ixj¾Okh lrk ,o mß.Kl wdlD;s iy 
we,af.dß;u" jeis jkdka;r" id.r iy jk i;a;aj wNhyN+ñ jeks iajdNdúl mßir i|Õd muKla 
Ndú;d l< yel' 

 

Which of the above statements is/are incorrect? 

by; i|yka ljr j.ka;shla$j.ka;s idjoH fõ o? 
          

1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

3) C only. 
C muKs. 

4) A and C only.  
A iy C muKs' 

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

 

Answer : 3) 

 

Statement A  

Nature-inspired computing observes natural phenomena (like evolution, swarm behaviour, neural 

networks) to create computing models for solving complex problems. 
ixlS¾K .eg¿ úi£u i|yd mß.Kl wdlD;s ks¾udKh lsÍu i|yd iajNdúl ixisoaê ^mßKduh" 
rxpq yeisÍu" iakdhq cd, jeks& iajNdj O¾ufhka wdNdih ,nk mß.KllrKh ksÍlaIKh lrhs' 
 

Examples: Genetic Algorithms, Neural Networks 
WodyrK( cdk we,af.dß;u" iakdhq cd, 

 

Therefore, this statement is correct. 
tA ksid fï m%ldYh ksjerÈhs' 

 

Statement B 

Artificial Intelligence (AI) uses nature-inspired computing to improve problem-solving. 
lD;%su nqoaêh .eg¿ úi£u jeäÈhqKq lsÍu i|yd iajNdjO¾ufhka wdNdih ,;a mß.Kkh Ndú;d 
lrhs' 
 

Example: Neural networks are inspired by the human brain and are widely used in AI. 

WodyrKh( iakdhql cd, ñksia fud<fhka wdNdIh ,nd we;s w;r AI ys nyq,j Ndú;d fõ' 
 

Therefore, this statement is correct. 
tA ksid fï m%ldYh ksjerÈhs' 
 
Statement C 

Computing models from nature-inspired computing are NOT restricted to natural environments like 

rainforests or oceans. 
iajNdjO¾ufhka wdNdIh ,enQ mß.KllrKfhka ,nd.;a mß.Kl wdlD;s jeis jkdka;r fyda id.r 
jeks iajNdjO¾u mßirhkag iSud fkdfõ'  

 

These models are used in various fields, such as robotics, finance, optimization, and AI. 

fuu wdlD;s frdfnda úoHdj" uQ,H" m%Yia;lrKh iy AI jeks úúO lafIa;%j, Ndú;d fõ' 
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Therefore, this statement is incorrect. 
tA ksid fï m%ldYh jerÈhs' 

 

Therefore, the answer is 3 (Only C). 

tneúka ms<s;=r 3 (C muKs& fõ' 
 

34. What is the correct statement related to system deployment? 
moaO;s ia:dmkh lsÍu (system deployment) ms<sn| ksjerÈ m%ldYh l=ula o? 

 
1) Direct deployment is the most complex and the slowest form of deployment. 

Rcq ia:dmkh jvd;a u ixlS¾K fukau fifuka l%shd;aul jk ia:dmk l%uhls' 
 

2) In pilot deployment, all the users have the ability to use the system at the beginning. 
kshuq ia:dmkfha §" ish¨  mßYS,lhlag wdrïNfha § moaO;sh Ndú; lsÍug yelshdj ,efí' 
 

3) In parallel deployment old and new systems are used at the same time. 
iudka;r ia:dmkfha §" merKs iy kj moaO;s tljr Ndú; flf¾' 
 

4) Phased deployment do not allow users to develop skills required for new system gradually. 
wjê ia:dmkh u.ska mßYS,lhkag kj moaO;sh ms<sn| wjYH jk Ys,aml%u l%udkql+,j j¾Okh 
lr .ekSug wjia:djla ,nd fkdfoa' 
 

5) Phased deployment means the entire system is used in one location. 
wjê ia:dmkh hkq uq¿ moaO;shu tla ia:dkhl muKla Ndú; lsÍu h' 
 

Answer: 3)  

 

The objective of this question is to assess your understanding of system deployment processes and 

practices. You need to identify which statement accurately reflects the activities, principles, or best 

practices associated with system deployment. 
fuu m%Yakfha wruqK jkafka moaO;s fhoùfï l%shdj,Ska iy Ndú;hka ms<sn| Tfí wjfndaOh 
;lafiare lsÍuhs' moaO;s fhoùu yd iïnkaO l%shdldrlï" uQ,O¾u fyda fyd|u Ndú;hka ksjerÈj 
ms<sìUq lrk m%ldYh l=ulaoehs Tn y÷kd.; hq;=h' 
 
System Installation Methods / moaO;s ia:dmk l%u 

System installation methods refer to the various approaches and strategies used to deploy a new system 

or software in an organization. Choosing the right installation method is crucial for minimizing 

disruption, ensuring smooth operation, and achieving a successful implementation. 
moaO;s ia:dmk l%u hkq wdh;khl kj moaO;shla fyda uDÿldx.hla fhoùug Ndú;d lrk úúO 
m%fõYhka iy Wmdh ud¾.hs' ndOd lsÍï wju lsÍu" iqugj l%shd;aul ùu iy;sl lsÍu iy id¾:l 
l%shdjla idlaId;a lr .ekSu i|yd ksjerÈ ia:dmk l%uh f;dard .ekSu b;d jeo.;a fõ' 

 

Direct Implimentation / iDcq ia:dmkh 

The old system is completely replaced by the new system in one single operation. 

This method is often used when the new system must be implemented by a specific date, such as the 

beginning of a fiscal year. 
tla fufyhqulska merKs moaO;sh iïmQ¾Kfhkau kj moaO;sh u.ska m%;sia:dmkh fõ' 
uQ,H j¾Ihl wdrïNh jeks ksYaÑ; Èkhlska kj l%uh l%shd;aul l< hq;= úg fuu l%uh fndfyda 
úg Ndú;d fõ' 
 

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

Less expensive in terms of maintaining only one system. 
tla moaO;shla muKla mj;ajdf.k hdu iïnkaOfhka wvq úhoï' 
 
Disadvantages / wjdis 
High risk due to immediate switch-over. 
laIKslj udre ùu fya;=fjka by< wjodku' 
 

Any problems with the new system can cause major disruptions. 
kj moaO;sh iuÕ we;s ´kEu .eg¿jla úYd, ndOd we;s úh yel' 
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Requires thorough testing and training beforehand. 
fmr iïmQ¾K mÍlaIKhla iy mqyqKqjla wjYH fõ' 

 

Parallel Implimentation / iudka;r ia:dmkh 

Both the old and new systems run simultaneously for a period. Users gradually transition from the old 

system to the new one while both systems are operational. 
merKs iy kj moaO;s folu ld, mßÉfþohla i|yd tljr l%shd;aul fõ' moaO;s folu l%shd;aul 
jk w;r mßYS,lhska l%ufhka merKs moaO;sfhka kj moaO;shg ixl%uKh fõ' 

 

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

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

 

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

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

 

 

 

 

 

Phased Implimentation / wÈhruh ia:dmkh 

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

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

 

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

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

 

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

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

The new system is installed and tested in a small, controlled segment of the organization (a pilot group) 

before full-scale deployment. Feedback from the pilot group is used to make adjustments before wider 

implementation. 
kj moaO;sh mQ¾K mßudK fhoùug fmr ixúOdkfha l=vd" md,s; fldgil ^kshuq lKavdhula& 
ia:dmkh lr mÍlaId lrkq ,efí' mq¿,a f,i l%shd;aul lsÍug fmr .e,mSï lsÍug kshuq 
lKavdhfuka ,efnk m%;sfmdaIK Ndú;d fõ' 

 

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

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

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

 

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

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

Option 1 /  úl,amh 1 

This statement is incorrect. Direct deployment is not the most complex or slowest. it is usually 

straightforward but risky because it involves replacing the old system with the new one all at once. 
fuu m%ldYh jerÈhs' iDcq ia:dmkh jvd;a ixlS¾K fyda ukao.dó fkdfõ' th idudkHfhka ir, 
kuq;a wjodkï iy.; jkafka thg merKs moaO;sh tljr w¨;a tlla iuÕ m%;sia:dmkh lsÍu 
we;=<;a jk neúks' 
 

Option 2 /  úl,amh 2 

This statement is incorrect. In pilot deployment, only a selected group of users uses the system initially, 

not all users. 
fuu m%ldYh jerÈhs' kshuq ia:dmkfha§" f;dard.;a mßYS,lhska lKavdhula muKla uq,ska moaO;sh 
Ndú;d lrhs" ish¨u mßYS,lhska fkdfõ' 
 
Option 3 /  úl,amh 3 

This statement is correct. In parallel deployment, both the old and new systems are run simultaneously to 

ensure the new system works correctly before fully replacing the old one. 
fuu m%ldYh ksjerÈhs' iudka;rj ia:dmkfha§"" merKs moaO;sh iïmQ¾Kfhkau m%;sia:dmkh lsÍug 
fmr kj moaO;sh ksjerÈj l%shd lrk nj iy;sl lsÍu i|yd merKs iy kj moaO;s folu tljr 
l%shd;aul fõ' 
 

Option 4 /  úl,amh 4 

This statement is incorrect. Phased deployment allows users to gradually develop skills required for the 

new system as it is deployed in stages. 
fuu m%ldYh jerÈhs' wÈhr jYfhka fhoùu uÕska kj moaO;shg wjYH l=i,;d l%udkql+,j 
j¾Okh lr .ekSug mßYS,lhskag bv i,ihs' 
 
Option 5 /  úl,amh 5 

This statement is incorrect. Phased deployment means deploying the system in stages across the 

organization, not just in one location. 
fuu m%ldYh jerÈhs' wÈhr jYfhka ia:dmkh hkq tla ia:dkhlg muKla fkdj" ixúOdkh mqrd 
wÈhr jYfhka moaO;sh fhoùuhs' 
 

Therefore, the answer is 3.  

tneúka ms<s;=r 3 fõ' 
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35. Consider the following statements: 

my; m%ldY i,lkak: 

 
A. A hub connects only the networked computers but a switch connects multiple devices. 

kdNsh (hub) u.ska cd,.; mß.Kl muKla iïnkaO flfrk w;r iaúph (switch) u.ska nyqúO 
Wml%u iïnkaO flf¾' 
 
 

B. A switch manages the ports and the VLAN security settings. 

iaúph u.ska flfjks iy VLAN ys wdrlaIl msysgqï l<uKdlrKh flf¾' 
 

C. In data transmission, a hub uses bits while a switch uses frames and packets. 

o;a; iïfma%IKfha § kdNsh úiska ìgq Ndú; flfrk w;r" iaúph u.ska rduq iy fmdos (packet) 
Ndú; flf¾' 
 

D. The data transmission speed in a hub is higher than that in a switch. 
kdNsfhys o;a; iïfma%IK fõ.h iaúpfhys tu w.hg jvd jeä fõ' 

 

Which of the above statements are correct?  
by; j.ka;s w;=frka ljrla i;H fõ o? 

 
1) A, B and C only / A, B iy C muKs  
2) A, B and D only / A, B iy D muKs   
3) A, C and D only / A, C iy D muKs 
4) B, C and D only / B, C iy D muKs  
5) All A, B, C and D / A, B, C iy D hk ish,a,u 

 
Answer : 1) 
 

Switch / iaúph Hub / kdNsh 

Operates at the Data Link Layer (Layer 2) of the 

OSI model. 

OSI wdlD;sfha o;a; ine¢ ia:rfha ^2 jk 
ia:rh& l%shd;aul fõ' 

Operates at the Physical Layer (Layer 1) of the 

OSI model.  

OSI wdlD;sfha fN!;sl ia:rfha ^1 jk ia:rh& 
l%shd;aul fõ' 

Forwards data to the specific device (MAC 

address) it is intended for. 

th woyia lrk ksYaÑ; Wmdx.hg ^MAC 
,smskh& o;a; fhduq lrhs' 

Broadcasts data to all devices connected to it. 
thg iïnkaO ish¨u Wmdx. fj; o;a; 
úldYkh lrhs' 

 

Uses MAC addresses to identify devices and 

create a MAC address table. 

Wmdx. y÷kd .ekSug iy MAC ,smsk j.=jla 
ks¾udKh lsÍug MAC ,smsk Ndú;d lrhs' 

Does not use MAC addresses. simply repeats 

data to all ports. 

MAC  ,smsk Ndú;d fkdlrhs' ish¨u flfjks 
fj; o;a; mqkrdj¾;kh lrhs' 

Provides full-duplex communication (devices 

can send and receive data simultaneously). 
mQ¾K oaúm: iïfm%aYkh imhhs ^Wmdx.j,g 
tljr o;a; heùug iy ,eîug yelsh&' 

Provides half-duplex communication (devices 

cannot send and receive data at the same time). 
w¾O oaúm: iïfm%aYkh imhhs ^Wmdx.j,g 
tljr o;a; heùug iy ,nd .ekSug 
fkdyelsh&' 

Reduces collisions and improves network 

efficiency. 
.egqï wvq lrk w;r cd, ld¾hlaIu;dj jeä 
ÈhqKq lrhs' 

Prone to collisions, especially in busy networks. 
úfYaIfhka ld¾hnyq, cd, j, .egqï j,g 
f.dÿre fõ' 

More intelligent and efficient in handling data 

traffic. 
o;a; .ukd.ukh yeisrùfï§ jvd;a nqoaêu;a 
yd ld¾hlaIu fõ' 

Less intelligent; simply repeats data without 

filtering. 

wvq nqoaêu;a: fmÍulska f;drj o;a; 
mqkrdj¾;kh lrhs' 

More expensive compared to hubs. 
kdNs j,g idfmalaIj ñ, wêlh' 

Less expensive and simpler in design. 
ks¾udKfha § wvq ñ, iy ir, h' 

Suitable for larger networks where performance 

and security are important. 
ld¾h idOkh iy wdrlaIdj jeo.;a jk 
úYd, cd, i|yd iqÿiq fõ' 

Suitable for smaller networks with minimal 

traffic. 
 wju .ukd.ukh iys; l=vd cd, i|yd 
iqÿiqh' 
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Provides better security as data is sent only to 

the intended recipient. 
o;a; wfmalaIs; ,nkakdg muKla hjk neúka 
jvd fyd| wdrlaIdjla imhhs' 

Less secure, as data is broadcast to all connected 

devices. 
iïnkaê; ish¨u Wmdx. fj; o;a; úldYkh 
jk neúka wvq wdrlaIs;hs' 

 

Statement A 

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

A hub is a basic networking device that connects computers in a network, but it lacks intelligence and 

broadcasts data to all connected devices. A switch, on the other hand, can connect various devices (like 

computers, printers, etc.) and intelligently forwards data only to the intended recipient. 
kdNsh hkq uQ,sl cd, Wmdx.hla jk w;r th mß.Kl cd,hlg iïnkaO lrhs" kuq;a th nqoaêu;a 
fkdjk w;r o;a; ish¨u iïnkaê; Wmdx.j,g m%pdrKh lrhs' switch tl" wfkla w;g" úúO 
Wmdx. ^mß.Kl" uqøK hka;%" wdÈh& iïnkaO l< yels w;r o;a; nqoaêu;a f,i woyia l< 
,nkakdg muKla fhduq lrhs' 
  

Statement B 

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

A switch is more advanced and can manage individual ports, control traffic, and configure VLANs 

(Virtual Local Area Networks) for better network segmentation and security. 
iaúÉh jvd;a ÈhqKq Wmdx.hla jk w;r th ;ks flfjks l<ukdlrKh lsÍu" .ukd.ukh md,kh 
lsÍu iy ^VLAN – Virtual Local Area Networks) ieliSu u.ska cd, fldgialrKh iy wdrlaIdj 
jeä ÈhqKq lrhs' 

 

Statement C 

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

A hub operates at the Physical Layer (Layer 1) and transmits data in the form of raw bits. A switch 

operates at the Data Link Layer (Layer 2) and uses frames (for Layer 2) and packets (for Layer 3) to 

transmit data more efficiently. 

kdNsh fN!;sl ia:rfha (Layer 1) l%shd lrk w;r o;a; wuq ìgq (bits) f,i iïfm%aYkh lrhs' 
iaúph o;a; ine÷ï ia:rfha (Layer 2) l%shd lrk w;r o;a; rduq (frames) iy melÜ (packets) 
f,i jvd;a ld¾hlaIuj iïfm%aYkh lrhs' 
 

Statement D 

This statement is false / fuu m%ldYh wi;H fõ' 
 

This statement is incorrect. A switch provides higher data transmission speeds compared to a hub 

because it avoids collisions and uses full-duplex communication, whereas a hub is slower due to its half-

duplex nature and collision-prone design. 
fuu m%ldYh jerÈhs' iaúphl o;a; iïfm%aYkh fõ.h kdNshg jvd jeä fõ" ukao th .egqï 
j<lajd iïmQ¾K-oaúuh ikaksfõokh Ndú;d lrhs' kdNsh wfkla w;g" wvq-oaúuh ikaksfõokh iy 
.egqï j,g ,laùfï wjOdku ksid fiñka l%shd lrhs' 
 
Thus, the correct answer is 1)  
fï wkqj" ksjerÈ ms,s;=r 1) 
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36. Consider the following statements about the proxy server: 

ksfhdacH fiajdodhlh (proxy server) ms<sn| my; oelafjk m%ldY i,lkak: 
 
A. It helps to hide the true IP address. 

th i;H IP ,smskh ieÕùug Wmldß fõ'' 
 

B. It is used to restrict the access of the website in the network. 
th cd,hl we;s fjí wvúhlg m%fõYh iSud lsÍug Ndú; flf¾' 
 

C. It uses the cached data for the quick loading of regularly accessed websites. 
th ksr;=rej m%fõY jk fjí wvú blaukska m%fõYkh lsÍu (load) i|yd jdrl o;a; Ndú; lrhs' 
 

D. It helps to detect the locations of the visitors and load web pages as per their needs. 
th wd.ka;=lhka isák ia:dkh fidhd oekf.k Tjqkaf.a wjYH;d wkqj fjí msgq m%fõYkh lsÍug 
Wmldß fõ' 

 
Which of the above statements are correct? 
by; j.ka;s w;=frka ljrla i;H fõ o? 

 
1) A, B and C only / A, B iy C muKs  
2) A, B and D only / A, B iy D muKs   
3) A, C and D only / A, C iy D muKs 
4) B, C and D only / B, C iy D muKs  
5) All A, B, C and D / A, B, C iy D hk ish,a,u 

 
Answer : 1) 

 

What is a Server? 
fiajdodhlhla hkq l=ulao@ 
 
A server is a powerful computer or software that provides services, data, or resources to other computers 

(clients) over a network. Servers can handle multiple requests simultaneously and are essential for the 

functioning of the internet and internal networks. 
fiajdodhlhla hkq cd,hla yryd fjk;a mß.Kl ^fiajd,dNSka& fj; fiajd" o;a; fyda iïm;a imhk 
n,j;a mß.Klhla fyda uDÿldx.hls' fiajdodhlhkag tljr b,a,Sï lsysmhla yeisrúh yels w;r 
wka;¾cd,fha iy wNHka;r cd,j, l%shdldß;ajh i|yd w;HjYH fõ' 
 

Types of Servers & Their Functions 
fiajdodhl j¾. iy tAjdfha ld¾hhka 
 
Proxy Server – Acts as a middleman between users and the internet, improving security and performance  
mßYS,lhka iy wka;¾cd,h w;r w;rueÈfhl= f,i l%shd lrhs" wdrlaIdj iy ld¾h idOkh jeä 
ÈhqKq lrhs' 
 

Mail Server – Handles email sending, receiving, and storage (e.g., Gmail, Outlook). 
Bfï,a heùu" ,eîu iy .nvd lsÍu yiqrejhs' 
 
DNS Server – Converts domain names into IP addresses for internet browsing  

wka;¾cd, .fõIKh i|yd jiï kdu IP ,smsk njg mßj¾;kh lrhs' 
(e.g., Google DNS - 8.8.8.8). 

 

Web Server – Hosts websites and serves web pages (e.g., Apache, Nginx). 
fjí wvú i;aldrl;ajh imhk w;r fjí msgq fiajd imhhs' 
 

File Server – Stores and shares files across a network (e.g., Windows File Server). 
cd,hla yryd f.dkq .nvd lr fnod .kS' 
 

Database Server – Manages and provides access to databases (e.g., MySQL, PostgreSQL). 
o;a; iuqodhka l<ukdlrKh lr m%fõYh imhhs' 
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Application Server – Runs applications for users over a network (e.g., Tomcat, WebSphere). 
cd,hla yryd mßYS,lhska i|yd fhÿï Odjkh lrhs' 
 

Let's analyze each statement about the proxy server. 

proxy fiajdodhlh ms<sn| tla tla m%ldYh úYaf,aIKh lruq' 
 
Statement A 

This statement is true 
fuu m%ldYh i;H fõ' 
 

A proxy server masks the user's real IP address by acting as an intermediary between the client and the 

internet. 
ksfhdacs; fiajdodhlhla fiajdodhlhd iy wka;¾cd,h w;r w;rueÈfhl= f,i l%shd lsÍfuka 
mßYS,lhdf.a ienE IP ,smskh wdjrKh lrhs' 
 
Statement B 

This statement is true 
fuu m%ldYh i;H fõ' 
 

Organizations use proxy servers to block or restrict access to certain websites for security or productivity 

reasons. 
wdrlaIl fyda M,odhs;d fya;+ka u; we;eï fjí wvúj,g m%fõYh wjysr lsÍug fyda iSud lsÍug 
ixúOdk ksfhdacs; fiajdodhlh Ndú; lrhs' 

 
Statement C 

This statement is true 
fuu m%ldYh i;H fõ' 
 

Proxy servers store frequently accessed web pages in a cache to speed up loading and reduce bandwidth 

usage. 
ksfhdacs; fiajdodhlhka mQrKh fõ.j;a lsÍug iy l,dm m<, Ndú;h wvq lsÍug ks;r m%fõY jk 
fjí msgq ksys;hl .nvd lrhs'  

 
Statement D 

This statement is false 
fuu m%ldYh wi;H fõ' 
 

Proxies do not inherently detect user locations for website customization; this is typically done by CDN 

(Content Delivery Networks) or geolocation services. 
fjí wvú wNsreÑlrKh i|yd fm%dlais iycfhkau mßYS,l ia:dk y÷kd fkd.kS fuh idudkHfhka 
CDN ^wka;¾.; fnodyeÍfï cd,& fyda N+ ia:dk fiajd u.ska isÿ flf¾' 

 

Answer Explanation / ms<s;=r meyeÈ,s lsÍu( 
 
Option (1)   

"A, B, and C only" is correct because D is incorrect for a standard proxy server. 

iïu; Proxy fiajdodhlhla i|yd D jerÈ neúka A, B iy C muKs ksjerÈ fõ' 
 

Option (5)  

"All A, B, C, and D" is also sometimes accepted if considering advanced proxies with geolocation-based 

customization. 

N+ msysàu u; mokï jQ wNsreÑlrKh iuÕ Wiia fm%dlais i,ld n,k úg  A, B, C, iy D ish,a,u  
iuyr úg ms<s.kq ,efí' 
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• Consider the following logic circuit diagram to answer the questions 37 and 38: 

wxl 37 isg 38 m%Yakj,g ms<s;=re iemhSu i|yd my; oelafjk ;d¾lsl mßm: igyk i,lkak 
 
 
 

 

 

 

 

 

 

 

 

 

 

37. Which of the following statements is/are correct about the above circuit? 
by; mßm:h ms<sn|j my; ljr j.ka;s$j.ka;shla i;H fõ o? 

 

 

 

 

 

 
 

          

1)  I only. 
I muKs. 

2)  II only. 
II muKs. 

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

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

5) All I, II and III 
I, II iy III hk ish,a,u  

          

Answer : 5) 

 

The circuit consists of, 
mßm:h iukaú; jkafka" 
 

Two XOR gates: These are used to calculate the sum (S). 

XOR oajdr folla( fïjd tl;=j (S) .Kkh lsÍug Ndú;d lrhs' 
 

Two AND gates: These are used to generate carry terms. 

AND oajdr fol( fïjd /f.k hdfï mo ckkh lsÍug Ndú;d lrhs' 
 

One OR gate: This combines the carry terms to produce the final carry-out (Cout). 

tla OR oajdrhla( fuh wjidk /f.k hdu Cout ksmoùu i|yd /f.k hdfï kshuhka tAldnoaO 
lrhs' 
 
A full adder's logic equations are: 
 

• Sum: S=A⊕B⊕C 

• Carry-out: Cout=AB + BCin + ACin 

 

Statement 1 
Since the circuit follows the standard full-adder structure, this statement is correct. 
mßm:h iïu; mQ¾K wdl,lhla  lsÍfï jHqyh wkq.ukh lrk neúka" fuu m%ldYh ksjerÈ fõ' 
 

Statement 2 
This matches the sum equation of a full adder, so it is correct 
fuh iïmQ¾K tl;= lrkafkl=f.a mQ¾K wdl,lhla  .e<fma" tneúka th ksjerÈh  
 

Statement 3 
This matches the carry-out equation of a full adder, so it is correct. 

fuh mQ¾Kdl,lhl /f.k-hdfï ^carry-out& iólrKh iu. .e,fma' tuksid" th ksjerÈhs' 

A 

B 

Cin 

Cout 

S 

I.   It implements a full adder / th mQ¾K wdl,lhla (full adder) l%shd;aul lrhs' 
II.  The logic function of S can be stated as S =A     B     Cin. 

S ;¾lk Y%s;h S = A     B     Cin f,i oelaúh yels h' 
 

III. The logic function of Cout can be stated as Cout = AB + BCin + ACin . 

Cout ;¾lk Y%s;h Cout = AB + BCin + ACin f,i oelaúh yels h' 
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Thus, the correct answer is 5). 
fï wkqj" ksjerÈ ms,s;=r 5). 

 

38. Which of the following statements is/are correct about the part of the circuit within the area 
surrounded by the dotted line? 

mßm:fhys ;s;a bß u.ska jg lrk ,o fldgi ms<sn|j my; ljr j.ka;s$j.ka;shla i;H fõ o? 
 

I. It implements a half adder / th w¾O wdl,lhla (half adder) l%shd;aul lrhs' 
II. It can be implemented using only AND and OR gates. 

th AND iy OR oajdr muKla Ndú;fhka l%shd;aul l< yel' 
 

III. It can be implemented using only NAND gates. 
th NAND muKla Ndú;fhka l%shd;aul l< yel' 

          

1)  I only. 
I muKs. 

2)  II only. 
II muKs. 

3) III only. 
III muKs. 

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

5) All I, II and III 
I, II iy III hk ish,a,u  

          

Answer : 4) 

 

Statement 1 

This statement is true 
fuu m%ldYh i;H fõ' 
 

A half adder consists of one XOR gate for the sum and one AND gate for the carry, which matches the 

circuit inside the dotted line. 

w¾O wdl,l tl;=j i|yd tla XOR oajdrhlska iy ;s;a f¾Ldj ;=< we;s mßm:hg .e,fmk 
/f.k hdu i|yd tla AND oajdrhlska iukaú; fõ' 
 
Statement 2 

This statement is false 
fuu m%ldYh wi;H fõ' 
 

To implement a half adder using only AND and OR gates, we need to rewrite the XOR function without 

using XOR itself. 

AND iy OR oajdr muKla Ndú;d lrñka w¾O wdl,l l%shd;aul lsÍug" wms XOR Ndú;d fkdlr 
XOR Y%s;h kej; ,súh hq;=h' 
 
Can XOR be implemented using only AND and OR gates? 

AND iy OR oajdr muKla Ndú;fhka XOR l%shd;aul l< yelso@ 

The standard XOR equation: 
 

A⊕B=(AB̅) +( A̅B) 

 

The problem: This requires a NOT operation, which is missing in the set {AND, OR}. 

.eg¿j( fï i|yd NOT fufyhqula wjYH jk w;r th {AND ,OR} lÜg,fha fkdue;' 
 
Conclusion: Since AND and OR alone cannot create an inverter (NOT gate), XOR cannot be 

implemented using only AND and OR gates. 

ks.ukh(  AND iy OR j,g muKla ^NOT oajdrhla& ks¾udKh l< fkdyels neúka" AND iy OR 
oajdr muKla Ndú;fhka XOR l%shd;aul l< fkdyel' 
 
Statement 3 

This statement is true 
fuu m%ldYh i;H fõ' 
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NAND is a universal gate, meaning it can be used to build NOT, AND, OR, and XOR. 

Any logic circuit can be built using only NAND gates. 

NAND hkq úYaùh oajdrhls" tkï th NOT, AND, OR iy XOR f.dvke.Sug Ndú;d l< yel' 
´kEu ;d¾lsl mßm:hla NAND oajdr muKla Ndú;fhka f.dvk.d .; yel' 

 

Thus, the correct answer is 4)  
fï wkqj" ksjerÈ ms,s;=r 4)  

 

39. Consider the Karnaugh map shown below. 
my; oelafjk ldfkda (karnaugh) is;shu i,lkak' 

 
Which of the following is the correct logic expression that corresponds to the two marked segments 
on the Karnaugh map?  
ldfkda is;shfuys fjkalr olajk ,o LKav folg wkqrEm ksjerÈ ;¾lk m%ldYkh my; oelafjk   
ljrla o? 

 

1) 𝐴𝐵̅  +  𝐵𝐶̅    2) 𝐴̅𝐶̅  +  𝐴𝐵    3) (𝐴̅ + 𝐶̅)(𝐴 +  𝐵) 

4) (𝐴 + 𝐶)(𝐴̅  +  𝐵̅)   5) 𝐴𝐶 +  𝐴̅𝐵̅ 
 

Answer : 4)  

 

00 01 11 10 

0 0 0 0 1 

1 1 1 0 1 

 
 

Here the group output is 0. This should yield a product of sums (POS) expression. (like getting the 

maxterm of a truth table)  
fuys ldKavj, m%;sodkh ù we;af;a 0 hs' ñka ,nd.; hq;af;a tl;=kaf.a .=Ks; (POS) m%ldYkhls' 
^i;Hd;d j.=jl maxterm ,nd.kakd wdldrhg& 

 

In a group, only Boolean variables that have not changed are used for the final answer in that group.  
tla ldKavhl" fjkia ù fkdue;s nq,shdkq úp,Hhka muKla tu ldKavfha wjidk ms<s;=r i|yd 
fhdod .kS' 
 
I Group / I ldKavh 
• (A + B + C) 

• (A + B̅ + C) 
 

The final answer 

fuys wjidk ms<s;=r (A + C) 
 

II Group / II ldKavh 
• (A̅ + B̅ + C) 

• (A̅ + B̅ + C̅) 
 

The final answer 

fuys wjidk ms<s;=r (𝐴̅ + 𝐵̅) 

 

 00 01 11 10 

0 0 0 0 1 

1 1 1 0 1 

 

AB 

C 

AB 

C 

I 

II 
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Therefore, the final answer is, 
tA wkqj wjidk ms<s;=r"  
  
(A + C). (A̅ + B̅) 

 

Thus, the correct answer is 4)  
fï wkqj" ksjerÈ ms,s;=r 4) 

 

• Consider the following flowchart to answer the questions 40 to 42: 

wxl 40 isg 42 f;la m%Yakj,g ms<s;=re iemhSu i|yd my; oelafjk .e,Sï igyk i,lkak' 
 
 
 

  
Start 

input n 

i = 8 
result = 1 

Is n ≤ 0 ? 

Is i ≤ 0 ? 

i = i -1 

result = result x n 

output result 

Stop 

No 

No 

Yes 

Yes 
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40. Which of the following statements is/are correct about the algorithm expressed by the flowchart? 

.e,Sï igyfkys bÈßm;a lr we;s we,af.dß;ug wod<j my; ljr m%ldYhla$m%ldY i;H fõ o? 
 

A. It takes 8 inputs / th wdodk 8la ,nd .kshs' 
B. It outputs the product of the positive numbers in the input. 

th wdodkfhys we;s Ok ixLHdj, .=Ks;h m%;sodkh lrhs' 
 

C. If every input is zero, then the output will be zero. 
ish¨  u wdodk Y=kH jqjfyd;a m%;sodkh Y=kH fõ' 

          

1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

3) C only. 
C muKs. 

4) A and B only.  
A iy B muKs' 

5) B and C only.  
B iy C muKs' 

 

Answer : 4) 

 

Understanding the Flowchart / .e,Sï igyk f;areï .ekSu  
 

Initialization / wdrïN lsÍu  
 

i = 8 
result = 1 
 
Loop Execution (8 Iterations) / Æma l%shd;aul lsÍu ^mqkrdj¾;k 8&  

 

input n 
 
If n ≤ 0, ignore the number and continue.  

n ≤ 0 kï" wxlh fkdi,ld yer bÈßhg hkak' 
 

Otherwise, update result = result * n.  

tfia fkdue;skï" result = result * n f,i hdj;ald,sk lrkak' 
 
Decrease i by 1 (i = i - 1).  

i tllska wvq lrkak (i = i - 1). 

 

Repeat the process until i ≤ 0.  

i ≤ 0 f;la l%shdj,sh kej; isÿ lrkak' 
 

Let’s analyze each statement / tla tla m%ldYh úYaf,aIKh lruq 
 

Statement A is True, because the loop runs exactly 8 times, requiring 8 inputs. 

A m%ldYh i;H fõ" ukao Æmh yßhgu 8 j;djla l%shd;aul jk w;r thg fhojqï 8 la wjYH 
fõ' 
 

Statement B is True, because negative numbers and zeroes are ignored (due to the condition if n ≤ 0), 

meaning only positive numbers are multiplied. 

B m%ldYh i;H fõ" ukao iDK ixLHd iy Y=kH fkdi,ld yer we;s ksid ^ n ≤ 0 kï fldkafoaish 
ksid&" tkï Ok ixLHd muKla .=K lrkq ,efí' 
 

Statement C False, because result is initially 1, and since multiplication does not occur for zero or 

negative values, the result remains 1 if all inputs are non-positive. 

C m%ldYh wi;Hhs" ukao m%;sM,h uq,ska 1jk w;r" Y=kH fyda iDK w.hka i|yd .=K lsÍu isÿ 
fkdjk neúka" ish¨ wdodk Ok fkdjk kï m%;sM,h 1 f,i mj;S' 

 

Thus, the correct answer is 4)  
fï wkqj" ksjerÈ ms,s;=r 4) 
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41. If the following is fed as the input to the algorithm, what will be the output? 

wdodkh f,i we,af.dß;uhg my; § we;s oE ,nd ÿka úg m%;sodkh l=ula o? 
 

3      2      -4      4      1      -9      5      -6      -1 
          

1)  -25920 2)  -216 3) 120 4) 216 5) 25920 
          

Answer :  3) 

 

Flowchart Analysis / .e,Sï igyk mÍlaIdj 

Initialization / wdrïN lsÍu 
 

i = 8 

result = 1 
 

Input / wdodkh 

The algorithm takes n as input / we,af.dß;uh n wdodkh f,i .kS' 
 

Condition Check / ;;a;ajh mÍlaId lsÍu 
 

if n ≤ 0, it skips the multiplication / n ≤ 0 kï" th .=KlsÍu uÕ yßhs' 
if n > 0, it multiplies result by n / n > 0 kï" th m%;sM,h n f.ka .=K lrhs' 

 
Loop / Æmh 

Decrement i by 1 / i, 1 lska wvq lrkak' 
 

Repeat the process until i ≤ 0 / i ≤ 0 jk f;la l%shdj,sh kej; isÿ lrkak' 
 

Output / m%;sodkh 

The final value of result is outputted / m%;sM,fha wjidk w.h m%;sodkh flf¾' 
 

Input Provided / fok ,o wdodkh 

3  2  -4  4  1  -9  5  -6  -1 

 

Since i is initialized to 8, the algorithm will process the first 8 numbers. 

i, 8 f,i wdrïN lr we;s neúka" we,af.dß;uh m<uq ixLHd 8 ilikq we;' 
 

3, 2, -4, 4, 1, -9, 5, -6 
 

The ‘if  n > 0’ condition will filter out only the positive integers and then perform the further 

calculations. 

‘if n > 0’ fldkafoaish uÕska Ok ksÅ, muKla f;dardf.k jeäÿr .Kkh lsÍï isÿ lrkq we;' 
 

Step-by-Step Calculation / mshjfrka mshjr .Kkh lsÍu 

 

Iteration i n Sign Calculation Result 

1 8 3 (+) 1 * 3 3 

2 7 2 (+) 3 * 2 6 

3 6 -4 (-) - 6 

4 5 4 (+) 6 * 4 24 

5 4 1 (+) 24 * 1 24 

6 3 -9 (-) - 24 

7 2 5 (+) 24 * 5 120 

8 1 -6 (-) - 120 

Conclusion: Final output is 120   

ks.ukh( wjidk m%;sodkh 120  
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Thus, the correct answer is 3)  
fï wkqj" ksjerÈ ms,s;=r 3) 

 
42. Which of the following Python programs has/have the same functionality (i.e., the same output for 

a given input) as the algorithm in the flowchart above? 
my; oelafjk ljr mhs;ka l%uf,aLhg$l%uf,aLj,g by; .e,Sï igyfkys we;s we,af.dß;uhg 
iudk l%shdldß;ajhla (tkï" fok ,o wdodkhlg tlu m%;sodkh) ;sfí o? 

 
 

 
 
 

 

 
 
 
 

          

1)  A only. 
A muKs. 

2)  B only. 
B muKs. 

3) C only. 
C muKs. 

4) A and B only.  
A iy B muKs' 

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

 

Answer : 5) 

 
To determine which Python programs (A, B, and C) have the same functionality as the flowchart 

algorithm, we need to compare each program's logic with the flowchart's logic. The flowchart performs 

the following steps. 

.e,Sï igyk we,af.dß;uhg iudk l%shdldÍ;ajhla we;s mhs;ka jevigyka (A, B, iy C) ;SrKh 
lsÍu i|yd" wms tla tla jevigyfka ;¾lkh .e,Sï igyfka ;¾lkh iuÕ ixikaokh l< hq;=h' 
.e,Sï igyk my; mshjrhka bgq lrhs' 

 

1. Initialize i = 8 and result = 1 / i  = 8 iy result = 1 f,i wdrïN lrkak' 
2. Take an input n / n f,i wdodkhla .kak. 

3. If n > 0, multiply result by n / n > 0 kï" m%;sM,h n f.ka .=K lrkak' 
4. Decrement i by 1 / i, 1 lska wvq lrkak' 
5. Repeat steps 2 - 4 until i <= 0 / i <= 0 jk f;la mshjr 2 - 4 kej; lrkak' 
6. Output the final result / wjidk m%;sM,h m%;sodkh lrkak' 

 

Let's analyze each program / tla tla jevigyk úYaf,aIKh lruq 
 

Program A 
 

i = 8 
result = 1 
while (i > 0): 
    n = int(input()) 
    if (n > 0): 
        result = result * n 
    i = i - 1 
print(result) 

 
Initialization: i = 8 and result = 1 (matches the flowchart). 

wdrïNh( i = 8 iy result } 1 ^.e,Sï igykg .e,fma&' 
 

Loop: while (i > 0) (matches the flowchart). 

Æmh( while (i > 0) ^.e,Sï igykg .e,fma&' 
 

Input and Condition: Takes n and checks if n > 0 (matches the flowchart). 

wdodkh iy ;;a;ajh( n ,ndf.k n > 0  oehs mÍlaId lrhs' ^.e,Sï igykg .e,fma&. 
 

A —  i=8 
     result = 1 
     while (i > 0): 
 n = int(input()) 
 if (n > 0): 
   result = result * n 
 i=i-1 
     print (result) 

B —  result = 1 
     for i in range(8): 
       n = int(input()) 
       if (n > 0): 
         result = result * n 
     print (result) 

C —  result = 1 
     i=8 
     while 1: 
       n = int(input()) 
       if (not(n <= 0)): 
         result = result * n 
       i=i-1 
       if (i <= 0): 
         break 
     print (result) 
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Update and Output: Decrements i and prints result after the loop (matches the flowchart). 

hdj;ald,Sk lsÍu iy m%;sodkh( Æmfhka miq i wvq lr m%;sM,h uqøKh lrhs ^.e,Sï igykg .e,fma&' 
 

Conclusion: Program A matches the flowchart's functionality. 

ks.ukh( A jevigyk .e,Sï igyfka l%shdldÍ;ajhg .e,fma' 
 

Program B 
 

result = 1 
for i in range(8): 
    n = int(input()) 
    if (n > 0): 
        result = result * n 
print(result) 
 

Initialization: result = 1 (matches the flowchart). 

wdrïNh( result = 1 ^.e,Sï igykg .e,fma&' 
 

Loop: for i in range(8) (iterates 8 times, similar to the flowchart). 

Æmh( for i in range(8) ^.e,Sï igykg iudkj 8 j;djla mqkrdj¾;kh fõ&' 
 

Input and Condition: Takes n and checks if n > 0 (matches the flowchart). 

wdodkh iy ;;a;ajh( n ,ndf.k n > 0  oehs mÍlaId lrhs' ^.e,Sï igykg .e,fma&. 
 

Output: Prints result after the loop (matches the flowchart). 
m%;sodkh( Æmfhka miqj m%;sM,h uqøKh lrhs ^.e,Sï igykg .e,fma&' 

 

Conclusion: Program B matches the flowchart's functionality. 

ks.ukh( B jevigyk .e,Sï igyfka l%shdldÍ;ajhg .e,fma' 
 

Program C 
 

result = 1 
i = 8 
while 1: 
    n = int(input()) 
    if (not(n <= 0)): 
        result = result * n 
    i = i - 1 
    if (i <= 0): 
        break 
print(result) 

 

Initialization: result = 1 and i = 8 (matches the flowchart). 

wdrïNh( i = 8 iy result = 1 ^.e,Sï igykg .e,fma&' 
 

Loop: while 1 (infinite loop with a break condition, similar to the flowchart). 

Æmh( while 1 ^.e,Sï igykg iudk" break condition iys; wkka; Æmhla&' 
 

Input and Condition: Takes n and checks if n > 0 using if (not(n <= 0)) (matches the flowchart). 

wdodkh iy ;;a;ajh( if (not(n <= 0)) Ndú;d lr n > 0  oehs mÍlaId lrhs' ^.e,Sï igykg .e,fma&. 
 

Update and Break: Decrements i and breaks the loop when i <= 0 (matches the flowchart). 

hdj;ald,Sk lsÍu iy ì£u( i <= 0 úg i wvq lr Æmh ì| ouhs' ^.e,Sï igykg .e,fma&' 
 

Output: Prints result after the loop (matches the flowchart). 
m%;sodkh( Æmfhka miqj m%;sM,h uqøKh lrhs ^.e,Sï igykg .e,fma&' 

 

Conclusion: Program C matches the flowchart's functionality. 

ks.ukh( C jevigyk .e,Sï igyfka l%shdldÍ;ajhg .e,fma' 
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Final Answer / wjika ms<s;=r 
 
All three programs (A, B, and C) have the same functionality as the flowchart algorithm. 

jevigyka ;=fkau (A, B, and C) .e,Sï igyfka we,af.dß;uhg iudk l%shdldÍ;ajhla we;' 
 
Thus, the correct answer is 5)  
fï wkqj" ksjerÈ ms,s;=r 5)  
 

43. Which of the following statements is correct? 

my; ljr j.ka;shla i;H fõ o? 
 

1) A high level language program that is translated into machine code and executed on computer X 
will not execute on another computer having the same processor as X. 
hka;% fla;hg mßj¾;kh lrkq ,en" X kï mß.Klfhys l%shd;aul lrkq ,nk by< uÜgfuys 
mß.Kl NdId l%uf,aLhla" X ys we;s ilikhg iudk ilikhla iys; fjk;a mß.Klhl 
l%shd;aul fkdfõ' 
 
 

2) A program in a high-level language must be first converted into assembly language code before 
converting into machine code. 
by< uÜgfï we;s l%uf,aLhla hka;% fla;hg mßj¾;kh lsÍug fmr tfiuí,s (assembly) NdId 
fla;hg yerúh hq;= h' 
 

3) Interpreted programs run faster than compiled ones. 
mßj¾;kh (interpreted) lrk ,o l%uf,aLhla iïmdokh lrk ,o (compiled) l%uf,aLhlg jvd 
jeä fõ.fhka l%shd;aul fõ' 
 

4) Programs in some high-level languages are translated into a form called byte-code because such 
byte-codes execute faster than machine codes obtained by usual compilations. 
we;eï by< uÜgfï NdIdj,ska we;s l%uf,aL nhsg fla; (byte-code) kñka ye¢kafjk wdldrhg 
mßj¾;kh lrkq ,nkafka" tjeks nhsg fla; idudkH iïmdokfhka ,nd .kakd hka;% NdIdjg jvd 
jeä fõ.hlska l%shd;aul jk ksid h' 

5) Some modern processors execute programs in high-level languages without translating them into 

machine code 
we;eï kQ;k ilik (processors) by< uÜgfï NdIdjkaf.ka we;s l%uf,aL" hka;% fla;hg 
mßj¾;kh fkdlr l%shd;aul lrhs' 

 
Answer :  All 

 
Statement 1 

This statement is incorrect. / fuu m%ldYh jerÈh' 
Machine code is generated specifically for a processor architecture, not necessarily a single computer. If 

two computers have the same processor and operating system, a compiled machine code program can 

often run on both without modification. 
hka;% fla;h ckkh lrkq ,nkafka ksYaÑ;ju ;ks mß.Klhla i|yd fkdj" ilik wdlD;s 
Ys,amhla i|yd h' mß.Kl foll tlu ilikh iy fufyhqï moaO;sh ;sfí kï" iïmdokh lrk 
,o hka;% fla; jevigykla fndfyda úg fjkia lsÍulska f;drj foflysu l%shd;aul úh yelsh' 

 

Statement 2 

This statement is incorrect. / fuu m%ldYh jerÈh' 
While some compilers may generate assembly language as an intermediate step before machine code, 

this is not a strict requirement. Many modern compilers translate high-level languages directly into 

machine code without producing assembly code. 

iuyr iïmdolhska hka;% fla;hg fmr w;rueÈ mshjrla f,i assembly NdIdj ckkh l< yels 
jqjo" fuh oeä wjYH;djhla fkdfõ' fndfyda kùk iïmdolhska assembly fla; ksmoùulska f;drj 
by< uÜgfï NdId fl,skau hka;% fla;hg mßj¾;kh lrhs' 
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Statement 3 

This statement is incorrect. / fuu m%ldYh jerÈh' 
Interpreted programs tend to run slower than compiled programs because they are executed line-by-line 

at runtime, whereas compiled programs are fully translated into machine code before execution, making 

them much faster. 
w¾: úkHdikh lrk ,o jevigyka" Odjk fõ,dfõ§ fma<sfhka fma<sh l%shd;aul jk neúka" w¾: 
úkHdikh lrk ,o jevigyka iïmdokh lrk ,o jevigyka j,g jvd fiñka l%shd;aul ùug 
keUqre jk w;r" iïmdokh lrk ,o jevigyka l%shd;aul lsÍug fmr iïmQ¾Kfhkau hka;% 
fla;hg mßj¾;kh lr we;s neúka tAjd fndfyda fõ.j;a fõ' 

 

Statement 4 

This statement is incorrect. / fuu m%ldYh jerÈh' 
Some high-level languages (e.g., Java, Python) are compiled into byte-code, which is executed by a 

virtual machine (JVM, Python interpreter, etc.). However, byte-code does not execute faster than 

machine code; instead, it provides platform independence at the cost of some performance overhead. 

iuyr by< uÜgfï NdId ^Wod( Java, Python& nhsg fla;hg iïmdokh lr we;s w;r" th w:;H 
hka;%hla ^JVM" Python mßj¾;lh" wdÈh& uÕska l%shd;aul fõ' flfia fj;;a" nhsg fla;h hka;% 
fla;hg jvd fõ.fhka l%shd;aul fkdfõ' 
 

Statement 5 

This statement is incorrect. / fuu m%ldYh jerÈh' 
Processors only understand machine code. Even when using Just-In-Time (JIT) compilation or other 

advanced execution techniques, high-level code is eventually translated into machine code before 

execution. 

ilikhka f;areï .kafka hka;% fla;h muKs' Just-In-Time ^JIT& iïmdokh fyda fjk;a Wiia 
l%shd;aul lsÍfï Ys,amSh l%u Ndú;d lrk úg mjd" by< uÜgfï fla;h wjidkfha l%shd;aul lsÍug 
fmr hka;% fla;hg mßj¾;kh fõ' 

 
Conclusion / ks.ukh 

None of the statements are completely correct. The fourth statement is the closest to being correct but 

contains a misconception regarding speed comparison between byte-code and machine code. 
m%ldY lsisjla iïmQ¾Kfhkau ksjerÈ fkdfõ' isõjk m%ldYh ksjerÈ ùug wdikak;u m%ldYh jk 
kuq;a nhsg fla;h iy hka;% fla;h w;r fõ. ixikaokh ms<sn| jerÈ u;hla wvx.= fõ' 
 
Answer: / ms<s;=r(  All 
 

44. What is the value of the following Python expression? 
my; oelafjk mhs;ka m%ldYfhys w.h l=ula o? 
 

(100 // 3)  %  4  |  8 
          

1)  0 2)  0.125 3) 3 4) 8 5) 9 
          

Answer : 5) 

 

This calculation will be done in according to the operator precedence in Python  
fuu .Kkh lsÍu mhs;ka ys l%shd m%uqL;djhg wkqj isÿ flf¾' 
 

Operator precedence determines the order of operations when an expression contains multiple operators. 

In Python, operations with higher precedence are executed before operations with lower precedence. 
m%ldYkhl .Ks; fufyhqï lsysmhla wvx.= jk úg l%shd m%uqL;djh fufyhqï wkqms<sfj, ;SrKh 
lrhs' mhs;ka ys" wvq m%uqL;djhla iys; fufyhqï j,g fmr jeä m%uqL;djhla iys; fufyhqï 
l%shd;aul fõ' 
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Precedence 

Rank 
Operators Description Associativity 

1 (Highest) () Parentheses (Grouping) Left to Right 

2 ** Exponentiation (Power) Right to Left 

3 *, /, //, % 
Multiplication, Division, Floor Division, 

Modulus 
Left to Right 

4 +, - Addition, Subtraction Left to Right 

5 <<, >> Bitwise Shift Left, Right Left to Right 

6 & Bitwise AND Left to Right 

7 ^ Bitwise XOR Left to Right 

8 | Bitwise OR Left to Right 

9 
==, !=, >, <, >=, 

<= 
Comparison Operators Left to Right 

10 not Logical NOT Right to Left 

11 and Logical AND Left to Right 

12 (Lowest) or Logical OR Left to Right 

 

Step 1 

Solve (100//3)  
 

The // operator in Python means integer division. It focuses on the integer part of the answer, ignoring 

the remainder part. 

Python ys //  hkafkka woyia lrkafka ksÅ, fn§uhs' th ms<s;=f¾ ksÅ, fldgi flfrys wjOdkh 
fhduq lrk w;r b;sß fldgi fkdi,ld yßhs' 
  

100//3 = 33 

 

Step 2 

Solve (100//3) % 4  
 

The % operator in Python means Modulus division. 

Python ys % fufyhqfuka woyia jkafka b;sß fn§u hkakhs' 
 

It only focuses on the remainder part of the answer. 
th ms<s;=f¾ b;sß fldgi flfrys muKla wjOdkh fhduq lrhs' 
(100//3) % 4  = 33 % 4 

 = 1      (33/4 is 8 with a remainder of 1) 

 

Step 3 

Solve 1 | 8  
 

The | operator means Bitwise OR.  

‘|’  hkafkka woyia lrkafka ìgq wkqidß; OR hkakhs' 
 

The bitwise OR operation compares corresponding bits of two numbers and returns 1 if at least one of 

the bits is 1, otherwise it returns 0. 

ìgq wkqidß;  OR fufyhqu uÕska ixLHd foll wkqrEm ìgq ixikaokh lr wju jYfhka ìgq tlla 
fyda 1 kï 1 ,nd fohs" tfia fkdue;skï 0 ,nd fohs'  

 

Solving for 1 | 8  

1   = 0001   (in 4-bit binary) 

8   = 1000   (in 4-bit binary) 

 

0 0 0 1 

1 0 0 0 

1 0 0 1 
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Each bit is compared  / iEu ìgqjlau ixikaokh lr we; 

 

0 OR 1 = 1 

0 OR 0 = 0 

0 OR 0 = 0 

1 OR 0 = 1 
 

Therefore: 1 | 8 = 1001  

 

1001 is 9 in decimal 

1001 hkq oYuh ixLHd j,ska 9 fõ 

 

Output /m%;sodkh 9 

 

Thus, the correct answer is 5)  
fï wkqj" ksjerÈ ms,s;=r 5)  

 

45. What will be the output if the following Python code is executed with "abcabc" as the input? 
my; oelafjk mhs;ka fla;h" "abcabc" wdodkh f,i l%shd;aul l< úg ,efnk m%;sodkh l=ula o? 
 

result = 1 
s = input() 
if (len(s) > 3): 
 result = 2 
if (len(s) < 6): 
 result = 3 
elif (len(s) > 6): 
 result = 4 
else: 
 result = 5 
print(result) 
          

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

Answer:  5) 

 

To clearly illustrate the execution of the code, let's create a table that shows each step of the process. The 

table will include the line of code being executed, the condition being checked, the action taken, and the 

updated value of result. 
fla;h l%shd;aul lsÍu meyeÈ,sj ksrEmKh lsÍu i|yd" l%shdj,sfha iEu mshjrlau fmkajk j.=jla 
ks¾udKh lruq' j.=fõ l%shd;aul jk fla; f¾Ldj" mÍlaId lrk ;;a;ajh" .;a l%shdud¾.h iy 
m%;sM,fha hdj;ald,Sk l< w.h we;=<;a fõ' 
 

Line of Code Condition Checked Action Taken Updated result 

result = 1 - Initialize result to 1 1 

s = input() - Set s to "abcabc" 1 

if (len(s) > 3): len(s) > 3 (6 > 3) Condition is true 1 

result = 2 - Set result to 2 2 

if (len(s) < 6): len(s) < 6 (6 < 6) Condition is false 2 

elif (len(s) > 6): len(s) > 6 (6 > 6) Condition is false 2 

else: - Execute else block 2 

result = 5 - Set result to 5 5 

print(result) - Print result 5 
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Explanation of Each Step / tla tla mshjr meyeÈ,s lsÍu 

 

Initialization / wdrïN lsÍu 

result = 1 initializes the variable result to 1. 

result = 1 úp,H m%;sM,h 1 f,i wdrïN lrhs' 
 
Input / wdodkh 

s = input() sets the variable s to "abcabc". 

s = input() uÕska s úp,Hh “abcabc” f,i ilihs' 
 
First if Condition / m<uq if fldkafoaish 

if (len(s) > 3): checks if the length of s is greater than 3. 

if (len(s) > 3): s ys È. 3 g jvd jeä oehs mÍlaId lrhs' 
 

Since the length of "abcabc" is 6, which is greater than 3, the condition is true. 

"abcabc" ys È. 6 ksid" th 3 g jvd jeä neúka" fldkafoaish i;H fõ' 
 
result = 2 sets result to 2. 

result = 2 u.ska m%;sM,h 2 g ilihs' 
 
Second if Condition / fojk if fldkafoaish 

if (len(s) < 6): checks if the length of s is less than 6. 

if (len(s) < 6): s ys È. 6 g jvd wvq oehs mÍlaId lrhs' 
 

Since the length of "abcabc" is 6, which is not less than 6, the condition is false. 

"abcabc" ys È. 6 ksid th 6 g fkdwvq neúka" fldkafoaish wi;H fõ' 
 

The code inside this if block is not executed. 

fuu if block tl ;=< we;s fla;h l%shd;aul fkdfõ' 
 

elif Condition / elif fldkafoaish 

elif (len(s) > 6): checks if the length of s is greater than 6. 

elif (len(s) > 6): s ys È. 6 g jvd jeä oehs mÍlaId lrhs' 
 

Since the length of "abcabc" is 6, which is not greater than 6, the condition is false. 

"abcabc" ys È. 6 jk ksid 6 g jvd jeä fkdjk neúka" fldkafoaish wi;H fõ' 
 

The code inside this elif block is not executed. 

fuu elif block tl ;=< we;s fla;h l%shd;aul fkdfõ' 
 

else Block: 

Since both the if and elif conditions are false, the else block is executed. 

if iy elif fldkafoais folu wi;H neúka" else block  tl l%shd;aul fõ' 
 

result = 5 sets result to 5. 

result = 5 u.ska m%;sM,h 5 g ilihs' 
 

Output: / m%;sodkh( 
print(result) prints the final value of result, which is 5. 

Print(result) u.ska m%;sM,fha wjidk w.h jk 5 uqøKh lrhs' 
 

Thus, the correct answer is 5)  
fï wkqj" ksjerÈ ms,s;=r 5)  
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46. What will be the output of the following Python code? 

my; oelafjk mhs;ka fla;fhys m%;sodkh l=ula o? 
 
x= 100 
for i in range(1,5): 
 x=x-i 
print(x) 
          

1)  0 2)  5 3) 85 4) 90 5) 100 
          

Answer : 4) 

 

Step-by-Step Execution / mshjfrka mshjr l%shd;aul lsÍu 

 

Initialization / wdrïN lsÍu 
 

x = 100 

 

For Loop / For Æmh 

The loop runs for i in the range from 1 to 4 (since range(1, 5) generates values 1, 2, 3, and 4). 

Æmh i i|yd 1 isg 4 olajd mrdih ;=< l%shd;aul fõ ^mrdih(1, 5) 1, 2, 3 iy 4 w.hka ckkh 
lrhs&' 
 
Iteration Details / mqkrdj¾;k úia;r 

 

First Iteration / m<uq mqkrdj¾;kh (i = 1) 
 

x = x - i  

x = 100 - 1   

x = 99 

 

Second Iteration / fojk mqkrdj¾;kh (i = 2) 
 

x = x - i  

x = 99 - 2   

x = 97 

 

Third Iteration / ;=kajk mqkrdj¾;kh (i = 3) 
 

x = x - i   

x = 97 - 3  

x = 94 

 

Fourth Iteration / y;rjk mqkrdj¾;kh (i = 4) 
 

x = x - i  

x = 94 - 4  

x = 90 

 

Output / m%;sodkh 

After the loop completes, print(x) will output the final value of x, which is 90. 

Æmh iïmQ¾K jQ miq" ptint(x) uÕska x ys wjidk w.h jk 90 m%;sodkh lrhs' 
 

Conclusion / ks.ukh 

The output of the code is 90.   

fla;fha m%;sodkh 90 ls' 
 

 

 

-65- RAVINDU BANDARANAYAKE 
 

#ictfromabc 



 

 

 
Iteration Table / mqkrdj¾;k j.=j 

Iteration i Calculation Updated x 

1 1 100 - 1 99 

2 2 99 - 2 97 

3 3 97 - 3 94 

4 4 94 - 4 90 

 

Thus, the correct answer is 4)  
fï wkqj" ksjerÈ ms,s;=r 4)  
 

47. What will be the output of the following Python code segment? 
my; oelafjk mhs;ka fla; LKavfhys m%;sodkh l=ula o? 
 

L = [1,-2,4,3,2,-7,11,2,8,-1] 
x = 0 
for i in range(len(L)): 
 if (L[i] < 0): 
  continue 
 if (L[i] > 10): 
  break 
 x = x + L[i] 
print(x) 
          

1)  0 2)  1 3) 10 4) 21 5) 31 
          

Answer: 3) 

 

Step-by-Step Execution / mshjfrka mshjr l%shd;aul lsÍu 
 

Initialization / wdrïN lsÍu 

L = [1, -2, 4, 3, 2, -7, 11, 2, 8, -1] 

x = 0 

 

For Loop / For Æmh 

The loop runs for each index i in the range from 0 to 9 (since len(L) is 10). 

Æmh 0 isg 9 olajd mrdifha iEu o¾Ylhla i|ydu l%shd;aul fõ ^len(L& 10 jk neúka&' 
 

Iteration Details / mqkrdj¾;k úia;r 

 

First Iteration / m<uq mqkrdj¾;kh (i = 0) 

L[0] = 1 (not less than 0, so continue is not executed). 
L[0] = 1 ^0 g fkdwvqh" tneúka bÈßhg hdu l%shd;aul fkdfõ&. 

 

L[0] = 1 (not greater than 10, so break is not executed). 

L[0] = 1 ^10 g jvd jeä fkdfõ" tneúka ì£u l%shd;aul fkdfõ&' 
 

x = x + L[0]   

x = 0 + 1   

x = 1 

 

Second Iteration / fojk mqkrdj¾;kh (i = 1) 

L[1] = -2 (less than 0, so continue is executed, skipping the rest of the loop body). 

L[1] = -2 ^0 g jvd wvq neúka" continue l%shd;aul lrkq ,efí" b;sß Æma fldgia uÕ yßkq ,efí&' 
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x remains 1.  

x, 1 ysu /§ mj;S' 
 

Third Iteration / ;=kajk mqkrdj¾;kh (i = 2) 

L[2] = 4 (not less than 0, so continue is not executed). 

L[2] = 4 ^0 g fkdwvqh" tneúka bÈßhg hdu l%shd;aul fkdfõ&. 
 

L[2] = 4 (not greater than 10, so break is not executed). 

L[2] = 4 ^10 g jvd jeä fkdfõ" tneúka ì£u l%shd;aul fkdfõ&' 
 

x = x + L[2]   

x = 1 + 4 

x = 5 

 

Fourth Iteration / y;rjk mqkrdj¾;kh (i = 3) 

L[3] = 3 (not less than 0, so continue is not executed). 

L[3] = 3 ^0 g fkdwvqh" tneúka bÈßhg hdu l%shd;aul fkdfõ&. 
 

L[3] = 3 (not greater than 10, so break is not executed). 

L[3] = 3 ^10 g jvd jeä fkdfõ" tneúka ì£u l%shd;aul fkdfõ&' 
 

x = x + L[3]   

x = 5 + 3  

x = 8 

 

Fifth Iteration / miajk mqkrdj¾;kh (i = 4) 

L[4] = 2 (not less than 0, so continue is not executed). 

L[4] = 2 ^0 g fkdwvqh" tneúka bÈßhg hdu l%shd;aul fkdfõ&. 
 

L[4] = 2 (not greater than 10, so break is not executed). 

L[4] = 2 ^10 g jvd jeä fkdfõ" tneúka ì£u l%shd;aul fkdfõ&' 
 

x = x + L[4]   

x = 8 + 2   

x = 10 

 

Sixth Iteration / yhjk mqkrdj¾;kh (i = 5) 

L[5] = -7 (less than 0, so continue is executed, skipping the rest of the loop body). 

L[5] = -7 ^0 g jvd wvq neúka" continue l%shd;aul lrkq ,efí" b;sß Æma fldgia uÕ yßkq ,efí&' 
 

x remains 10.  

x, 10 ys /§ mj;S' 
 

Seventh Iteration / y;ajk mqkrdj¾;kh (i = 6) 

L[6] = 11 (not less than 0, so continue is not executed). 

L[6] = 11 ^0 g fkdwvqh" tneúka bÈßhg hdu l%shd;aul fkdfõ&. 
 

L[6] = 11 (greater than 10, so break is executed, terminating the loop). 

L[6] = 11 ^10 g jvd jeä" tneúka ì£u l%shd;aul lr" Æmh wjika lrhs&' 
 

The loop ends here.   
Æmh fu;ekska wjika fõ' 
 

Output / m%;sodkh 

After the loop terminates, print(x) will output the final value of x, which is 10. 

Æmh wjika jQ miq" print(x) uÕska x ys wjidk w.h jk 10 m%;sodkh lrhs' 
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Iteration Table / mqkrdj¾;k j.=j 

 

Iteration i L[i] Condition Checked Action Taken Updated x 

1 0 1 L[0] < 0 (False) continue not executed 1 
   L[0] > 10 (False) break not executed  

   - x = x + L[0] → 0 + 1 1 

2 1 -2 L[1] < 0 (True) continue executed 1 

3 2 4 L[2] < 0 (False) continue not executed 5 
   L[2] > 10 (False) break not executed  

   - x = x + L[2] → 1 + 4 5 

4 3 3 L[3] < 0 (False) continue not executed 8 
   L[3] > 10 (False) break not executed  

   - x = x + L[3] → 5 + 3 8 

5 4 2 L[4] < 0 (False) continue not executed 10 
   L[4] > 10 (False) break not executed  

   - x = x + L[4] → 8 + 2 10 

6 5 -7 L[5] < 0 (True) continue executed 10 

7 6 11 L[6] < 0 (False) continue not executed 10 
   L[6] > 10 (True) break executed, loop terminates  

 

Thus, the correct answer is 3)  
fï wkqj" ksjerÈ ms,s;=r 3) 

 

48. What will be the result when the following Python code is executed? 
my; oelafjk mhs;ka fla;h l%shd;aul l< úg m%;sM,h l=ula o? 
 

x = 50 
def func(y): 
 x = 2 
 y = 4 
func(x) 
print(x) 
          

1)  50 2)  2 3) 4 4) syntax error 5) name error 
          

Answer: 1) 

 

Step-by-Step Execution / mshjfrka mshjr l%shd;aul lsÍu 
 

Initialization / wdrïN lsÍu 

x = 50 initializes the global variable x to 50. 

x } 50" x g 50 hk f.da,Sh úp,Hh mjrd wdrïN lrhs' 
 
Function Definition / Y%s; w¾: oelaùu 

def func(y): defines a function (func) that takes a single parameter (y). 

def func(y): ;ks mrdñ;shla (y) .kakd Y%s;hla ^func& w¾: olajhs' 
 

Inside the function / Y%s;h ;=< 
 

x = 2 creates a local variable x within the function's scope and sets it to 2. 

x = 2 uÕska Y%s;fha jmißh ;=< x ia:dkSh úp,Hhla ks¾udKh lr th 2 f,i ilihs' 
 

y = 4 modifies the local variable y (which is a copy of the argument passed to the function) to 4. 

y = 4 u.ska y ^Y%s;hg ,nd fok ;¾lfha msgm;la jk& ia:dkSh úp,Hh 4 f,i fjkia lrhs' 
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Function Call / Y%s;h weu;Su 

func(x) calls the function func with the global variable x (which is 50) as the argument. 

func(x) f.da,Sh úp,Hh x ^th 50&" ;¾lh f,i Ndú;d lrñka func Y%s;h f,i y÷kajhs' 
 

Inside the function / Y%s;h ;=< 
 

The local variable x is set to 2.   

x ia:dkSh úp,Hh 2 f,i ilid we;' 
 

The local variable y is set to 4.   

y ia:dkSh úp,Hh 4 f,i ilid we;' 
 

These changes do not affect the global variable x because x inside the function is a local variable. 

fuu fjkialï f.da,Sh úp,Hh x g n,mdkafka ke;" ukao Y%s;h ;=< we;s x, ia:dkSh úp,Hhla jk 
neúks' 
 
Output / m%;sodkh 

print(x) prints the value of the global variable x, which remains 50 because the function func did not 

modify it. 

Print(x) f.da,Sh úp,H x ys w.h uqøKh lrhs" th func Y%s;fhka fjkia fkdl< ksid th 50 f,iu 
mj;S' 
 
Explained Further / ;jÿrg;a meyeÈ,s lsÍu 
 

Global vs. Local Variables / f.da,Sh úp,Hj,g tÈßj ia:dkSh úp,Hhka 
The variable x defined outside the function (x = 50) is a global variable. 

Y%s;fhka msg; w¾: olajd we;s x úp,Hh (x = 50) f.da,Sh úp,Hhls' 
 

The variable x defined inside the function (x = 2) is a local variable and does not affect the global x. 

ß;h ;=< w¾: olajd we;s x úp,Hh (x = 2) ia:dkSh úp,Hhla jk w;r th f.da,Sh x g 
n,mdkafka ke;' 
 
Function Execution / Y%s;h l%shd;aul lsÍu 
When func(x) is called, the global x (which is 50) is passed as an argument to the function. 

Func(x) g weu;+ úg" f.da,Sh x ^th 50& Y%s;hg ;¾lhla f,i ,nd fokq ,efí' 
 

Inside the function, y is initially set to 50 (the value passed in), but then it is changed to 4. 

Y%s;h ;=<" y uq,ska 50 (iïu; l< w.h) f,i ilid we;" kuq;a miqj th 4 f,i fjkia fõ' 
 

The local x is set to 2, but this does not change the global x. 

ia:dkSh x" 2 f,i ilid we;" kuq;a fuh f.da,Sh x fjkia fkdlrhs' 
 

Output / m%;sodkh 

After the function call, the global x remains 50, and this is what is printed. 

Y%s;h weu;=fuka miqj" f.da,Sh x" 50 f,i mj;sk w;r" uqøKh lrkq ,nkafka fuhhs' 
 

Summary / idrdxYh 

The function func modifies its local variables but does not affect the global variable x. Therefore, the 

value of x printed after the function call is still 50. 
func Y%s;h tys ia:dkSh úp,Hhka fjkia lrhs" kuq;a f.da,Sh úp,Hh x g n,mdkafka ke;' tneúka" 
Y%s; weu;=fuka miqj uqøKh lrk ,o x ys w.h ;ju;a 50 ls' 
 
The output of the code is 50.  

fla;fha m%;sodkh 50 ls' 
 

Thus, the correct answer is 1)  
fï wkqj" ksjerÈ ms,s;=r 1) 
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49. Which of the following is not an information stored in a Process Control Block (PCB) of the operating 

system? 
my; ljrla fufyhqï moaO;sfhys l%shdhk md,k ldKavfhys (Process Control Block - PCB) .nvd ù 
we;s f;dr;=rla fkdjkafka o? 
 
1) free disk slots (free disk blocks that could be utilized by the process) 

ksoyia ;eá lÜá (free disk slots) (l%shdhkhlg Ndú; l< yels ksoyia ;eá LKav) 
 

2) memory management information for the process 
l%shdhkh i|yd jk u;l l<ukdlrK f;dr;=re 
 

3) program counter (address of the next instruction to be executed for the process) 
l%uf,aL .Klh (Program Counter) (ilikh u.ska l%shd;aul lrkakd jQ B<Õ WmfoaYfhys 
,smskh) 
 

4) process identification number (unique identifier for the process) 
l%shdhk ye÷kqï wxlh (l%shdhkh i|yd we;s wkkH ye÷kqï wxlh) 
 

5) process state (e.g., Blocked, Ready, etc.) 
l%shdhkfhys wjia:d (Process state) (Wod : wjysr lrkq ,enQ (Blocked), iQodkï (ready) wdÈh) 

 
Answer: 1)  
 
The objective is to identify which item from the list provided is not among the typical contents of a PCB. 

The PCB contains information that is essential for process management and execution, while free disk 

slots pertain to disk storage management and are not part of the PCB. 

PCB tll idudkH wka;¾.;hka w;r fkdue;s ,ehsia;=fjka l=uk whs;uho hkak y÷kd .ekSu fuys 
wruqKhs' PCB ys l%shdj,s l<ukdlrKh iy l%shd;aul lsÍu i|yd w;HjYH f;dr;=re wvx.= jk 
w;r" ksoyia ;eá lÜá ;eá .nvd l<ukdlrKhg wod< jk w;r PCB ys fldgila fkdfõ' 

 
Lets dive into other answers / fjk;a ms<s;=re fj; msúfiuq 
 
Memory Management Information / u;l l<ukdlrK f;dr;=re  
This section contains data about the memory allocated to the process. 
fuu fldgfia l%shdj,shg fjka lr we;s u;lh ms<sn| o;a; wvx.= fõ' 

 
Program Counter / l%uf,aL .Klh 

This holds the address of the next instruction to be executed by the process. 
l%shdj,sh uÕska l%shd;aul l< hq;= B<Õ Wmfoia j, ,smskh fuh orhs' 

 

Process Identification Number / l%shdj,s y÷kd.ekSfï wxlh  

A unique identifier assigned to each process. 
tla tla l%shdj,shg mjrd we;s wkkH y÷kd.ekSï wxlhla' 

 
Process State / l%shdj,s ;;a;ajh  

The current status of the process, such as whether it is running, blocked, or ready. 
l%shdj,sfha j;auka ;;a;ajh" th l%shd;aul jkafkao" wjysr lr ;sfío" fyda iQodkïo hkak' 

 
The Process Control Block (PCB) is a data structure used by the operating system to manage and track 

processes. It contains key information such as the process identification number, program counter, memory 

management information, and the process state. However, it does not store information about free disk 

slots, which are managed by the file system instead. The PCB helps the operating system efficiently control 

and coordinate the execution of processes. Thus, the correct answer is option 1: free disk slots. 

l%shdj,s md,k ldKavh (PCB) hkq l%shdj,s l<ukdlrKh lsÍug iy ¨yqne£ug fufyhqï moaO;sh 
úiska Ndú;d lrk o;a; jHqyhls' tys l%shdj,s y÷kd.ekSfï wxlh" l%uf,aL .Klh" u;l l<ukdlrK 
f;dr;=re iy l%shdj,s ;;a;ajh jeks m%Odk f;dr;=re wvx.= fõ' flfia fj;;a" th f.dkq moaO;sh 
úiska l<ukdlrKh lrkq ,nk ksoyia ;eá lÜá ms<sn| f;dr;=re .nvd fkdlrhs' PCB fufyhqï 
moaO;sh ld¾hlaIuj md,kh lsÍug iy l%shdj,s l%shd;aul lsÍu iïnkaëlrKh lsÍug WmldÍ fõ' 
fï wkqj" ksjerÈ ms<s;=r úl,am 1 ksoyia ;eá lÜá fõ'   
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50. Consider the following SQL statement: 

my; oelafjk SQL m%ldYh i,lkak. 
 

Update school set contact_person= 'Sripal W.’ where school_id= '04'; 
 

Which of the following is true when the above SQI. statement is executed? 
by; SQL m%ldYh l%shd;aul lsÍfï§ my; ljrla i;H fõ o? 
 

1) It adds an additional field with the name contact_person and adds value into that new field as 

'Sripal W.' only in the records having school_id = 04 

th school_id = 04 jk Wm,elshdkj,g muKla contact_person kñka wu;r lafIa;%hla tl;= lr 

tu kj lafIa;%hg 'Spiral W. ' w.h tl;= lrhs' 
 

2) It adds an additional value to the contact_person as 'Sripal W.' only in the records having 

school_id = 04 

th school_id = 04 jk Wm,elshdkj,g muKla contact_person hk lafIa;%fha w.hg 'Spiral 

W.' hk wu;r w.hla tl;= lrhs' 
 

3) It changes the field name of contact_person as 'Sripal W.' when selecting the records with 

school_id = 04 

th school_id = 04 jk Wm,elshdk f;aÍfï§ contact_person lafIa;% kduh 'Spiral W.' f,i 
fjkia lrhs' 
 

4) It changes the value of contact_person as 'Sripal W.' only in the records having school_id = 04 

th school_id = 04 jk Wm,elshdkj, (records) muKla contact_person hk lafIa;%fha w.h 

'Spiral W.' f,i fjkia lrhs' 
 

5) It selects all the records having school_id = 04 and contact_person as 'Sripal W.' 

th school_id = 04 iy contact_person = Spiral W. f,i we;s ish¨ u Wm,elshdk f;darhs' 

 

Answer :  4) 
 
Explanation of the SQL Statement / SQL m%ldYkfha meyeÈ,s lsÍu' 

 

UPDATE school  
SET contact_person = 'Sripal W.'  
WHERE school_id = '04'; 

 

UPDATE school  
This statement modifies records in the school table. 
fuu m%ldYh mdi,a j.=fõ jd¾;d fjkia lrhs' 
 
SET contact_person = 'Sripal W.'  
This updates the contact_person field with the new value 'Sripal W.'. 

fuh Sripal W kj w.h iuÕ contact_person lafIa;%h hdj;ald,Sk lrhs' 
 

WHERE school_id = '04'  
Ensures that only records where school_id is '04' are affected. 

school_id  '04'  jk jd¾;d muKla n,mdk nj iy;sl lrhs' 
 

Option 1 /  úl,amh 1 

Incorrect jerÈhs  
It does not add a new field; it only updates an existing field. 
th kj lafIa;%hla tl;= fkdlrhss' th hdj;ald,Sk lrkafka mj;sk lafIa;%hla muKs' 

 

Option 2 /  úl,amh 2 

Incorrect jerÈhs  
It does not add an additional value; it replaces the existing one. 
th w;sf¾l w.hla tl;= fkdlrhs' th mj;sk tl m%;sia:dmkh lrhs' 
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Option 3 /  úl,amh 3 

Incorrect jerÈhs  
It does not rename the field; it only updates its values. 
th lafIa;%h kej; kï fkdlrhs' th hdj;ald,Sk lrkafka tys w.hka muKs' 

 

Option 5 /  úl,amh 5 

Incorrect jerÈhs  
It does not select records; it modifies them. 
th jd¾;d f;dard fkd.kS' tAjd fjkia lrhs' 

 
Answer (4) is correct because it updates the contact_person field only for the records where school_id = 

04. 

ms<s;=r (4) ksjerÈ jkafka th contact_person lafIa;%h hdj;ald,Sk lrkafka school_id = 04 we;s jd¾;d 
i|yd muKs ksidh' 
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1.(a)(i) Draw the expected output of the following HTML code segment when rendered by a web browser. 

fjí w;ßlaiqjla u.ska úoeyq úg my; oelafjk HTML fla; LKavfhka n,dfmdfrd;a;= jk m%;sodkh 
w¢kak' 

 
<html> 
<body> 
<!--Effects of Social Networking --> 
<p>Social networking has <br> <u>advantages</u> and disadvantages </p> 
</body> 
</html> 

 
Note: Consider the following area as the display area of the browser. 
igyk( w;sßlaiqfõ ixo¾Yl m%foaYh f,i my; m%foaYh i,lkak' 
 

  Social networking has  

  advantages and disadvantages  

 

 

 

Code Explanation / fla; meyeÈ,s lsÍu' 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Code Explanation 

1. <!---Effects of Social Networking-- > 

 

This is a comment in html. Therefore, it is 
ignored and not displayed in the output. 
fuh html ys  újrKhla f,i ie,fla' tu 
ksid" th fkdi,ld yßk w;r m%;sodkfha 
o¾Ykh fkdfõ' 
 

2. <p> Defines a paragraph of text. 
fþohla we;=,a lrhss' 
 

3. <br> Inserts a line break, so the phrase “advantages 
and disadvantages” will be on a new line. 
fma<s fjka lsÍula lrhs" tneúka “advantages 
and disadvantages” hk jdlH LKavh kj  
fma<shl mj;skq we;' 
 

4. <u> Underlines the word “advantages” 
“advantages” hk jpkh háka bß olajhs' 

RAVINDU BANDARANAYAKE 
 

2019 AL S.ESSAY MARKING 

Information and Communication Technology 
 f;dr;=re yd ikaksfõok ;dlaIKh 

 

ishÆ u ysñlï weúßKs /All Rights Reserved ] 

#ictfromabc 



 

 

 
(ii) Draw the expected output of the following HTML code segment when rendered by a web browser. 

fjí w;ßlaiqjla u.ska úoeyq úg my; oelafjk HTML fla; LKavfhka n,dfmdfrd;a;= jk m%;sodkh 
w¢kak' 
 
<html> 
<body> 
<table border="1"> 
<caption>Schedule</caption> 
<tr><th>Time</th><th>Event</th></tr> 
<tr><td>8 am</td><td>Drama</td></tr> 
<tr><td>10 am</td><td>News</td></tr> 
<tr><td colspan =2> Lunch</td></tr> 
</table> 
</body> 
</html> 
 
Note: Consider the following area as the display area of the browser. 
igyk( w;sßlaiqfõ ixo¾Yl m%foaYh f,i my; m%foaYh i,lkak' 
 

 

 

 

 

 

 

 

 

Code explanation / fla; meyeÈ,s lsÍu' 
 

Code Explanation 

1. <table border="1">   Creates a table with a visible border. 
fmfkk border tlla iys; j.=jla idohs' 
 

2. <caption>Schedule</caption> Adds the title “Schedule” to the table. 
“Schedule” hk ud;Dldj j.=jg tla lrhs' 
 

3. <tr> Defines table rows. 
j.= fma<s ks¾jpkh lrhs' 
 

4. <th> Makes "Time" and "Event" bold and centered. 
"Time" iy "Event" ;o meye iy uOH.; lrhs' 

5. <td> Contains the time and event details. 
time iy event úia;r wvx.= fõ' 
 

6. <td colspan="2">Lunch</td> Merges two columns into one for "Lunch." 
"Lunch" i|yd ;Sre folla tlg tAldnoaO lrhs' 
 

 
 
 
 
 
 
 
 
 
 

Schedule 

Time Event 

8 am Drama 

10 am News 

Lunch 
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(b)(i) Write two advantages of using external style sheets when creating a web page. 

fjí msgqjla ks¾udKh lsÍfï§ ndysr ú,di m;a Ndú; lsÍfï jdis folla ,shkak' 
 

• To maintain consistency throughout the page. 
msgqj mqrd wLKav;dj mj;ajd .ekSug' 

 

• Makes the code more organized and maintainable. 
fla;h jvd;a ixúOdkd;aul iy kv;a;= l< yels njg m;a lrhs' 

 

• Increased efficiency due to a smaller number of code lines. 
l=vd fla; ixLHdjla ;sîu fya;=fjka ld¾hlaIu;dj jeä ùu' 

 

• External CSS files are cached by the browser, meaning faster loading times for returning visitors. 

ndysr CSS f.dkq w;sßlaiqj uÕska ksys; lr we;" thska woyia jkafka th wdmiq meñfKk 
mßYS,lhka i|yd fõ.j;a mQrK ld,hla ,nd fok njhs' 

 

• Keeps HTML and CSS separate, making the code cleaner and easier to understand. 

HTML iy CSS fjk fjku ;nd" fla;h jvd;a msßisÿ iy f;areï .ekSug myiq lrhs' 
 

• Better Readability and Scalability. 
jvd fyd| lshùfï yelshdj iy mßudKh' 

 

• The same stylesheet can be used across multiple webpages, ensuring consistent design. 
tlu ú,di m;%h úúO fjí msgq yryd Ndú;d l< yels w;r" ia:djr ks¾udKhla iy;sl lrhs' 
 

(ii) Consider the following HTML elements require the styles as given in the table. 
my; oelafjk HTML uQ,dx.hkag j.=fjys § we;s mßÈ ú,dihka wjYH hehs i,lkak' 
 

 
 
 
 
 
 

 

 

 

 

 
 

Write an external style sheet in the most efficient way to fulfil the above requirements using only the CSS 
group selector concept. 
ú,di ldKav (CSS group selector) ixl,amh muKla fhdod .ksñka by; wjYH;d imqrd,Su i|yd 
jvd;au ld¾hlaIu l%uhg ndysr ú,di m;la ,shkak' 

 
In CSS, group selectors allow you to apply the same style to multiple elements by separating them with a 

comma (,). This reduces repetition and makes your CSS code more efficient. 

CSS j,§" lKavdhï jrl uÕska Tng uQ,dx. lsysmhla fldudjlska ^"& fjka lsÍfuka tlu ffY,sh 
fh§ug bv i,ihs' fuh mqkrdj¾;kh wvq lrk w;r Tfí CSS fla;h jvd;a ld¾hlaIu lrhs' 
 

selector1, selector2, selector3 {property: value;} 
 
Therefore, the correct code can be written as follows. 
tneúka ksjerÈ fla;h my; wdldrhg ,súh yel' 
 
p , h1 , h2 {color: red; font-family: Calibri; } 
p, h2 {text-align: justify; } 

 
 
 
 

Element Name Attribute Attribute Value 

P 
color 
font-family 
text-align 

red 
Calibri 
justify 

h1 color 
font-family 

red 
Calibri 

h2 
color 
font-family 
text-align 

red 
Calibri 
justify 
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(c) The following PHP code is intended to add data into 'name' and 'class' fields of the table named 'student' 

in the MYSQL database called 'school_db'. User name and password to login to 'school_db' are 'admin' 
and 'A!2t*' respectively. Complete the PHP code segment by filling the blanks. 
my; § we;s PHP fla;fhka 'school_db' kï MYSQL o;a; iuqodfhys 'student' kï j.=fjys 'name' 
iy 'class' lafIa;%j,g o;a; tl;= lsÍug n,dfmdfrd;a;= fõ' 'school_db' j,g msÍu (login) i|yd 
jk mßYS,l ku iy uqr moh ms<sfj<sk a 'admin' iy 'A!2t*' fõ' ysia;eka mqrjd" PHP flal LKavh 
iïmQ¾K lrkak' 

 

<?php 
  $conn = new mysqli('locathost', ....................... ,  ...................... , .......................); 
  if ($conn->connect_error) { 
   die("Connection failed: " . $conn->connect_error); 
  } 
 

  $sql = "......................... into ......................... (......................... , .........................) 
  values ('Piyal', '12-B')"; 
 
  if ($conn->query(.........................) ==true) { 
   echo "New record created successfully"; 
  } else { 
   echo "Error: " . $sql . "<br>" . $conn->error; 
  } 
 

  $conn->close(); 
?> 

 
 

The correct code can be written as follows. 
my; wdldrhg ksjerÈ fla;h ,súh yel' 
 
<?php 
  $conn = new mysqli('localhost', 'admin' ,  'A!2t*' , 'school_db' ); 
  if ($conn->connect_error) { 
   die("Connection failed: " . $conn->connect_error); 
  } 
  $sql = "INSERT into Student (name,  class)  values ('Piyal', '12-B')"; 
  if ($conn->query( $sql ) ==true) { 
   echo "New record created successfully"; 
  } else { 
   echo "Error: " . $sql . "<br>" . $conn->error; 
  } 
  $conn->close(); 
?> 
 

 

Code explanation / fla; meyeÈ,s lsÍu 
 

$conn = new mysqli('localhost','admin','A!2t*','school_db'); 

'localhost' The server where MySQL is running (usually localhost). 
l%shd;aul jk fiajdodhlh ^idudkHfhka localhost&' 

'admin' The username for MySQL. 
MySQL i|yd mßYS,l kduh' 

'A!2t*' The password for MySQL. 
MySQL i|yd uqrmoh' 

'school_db' The database name. 
o;a; iuqodfha ku' 

-76- RAVINDU BANDARANAYAKE 
 

#ictfromabc 



 

 

 

if($conn->connect_error){die("Connection failed: ". $conn->connect_error);} 

($conn->connect_error) Checks if there was an issue connecting to MySQL. 
MySQL fj; iïnkaO ùfï .eg¨jla ;sfíoehs mÍlaId lrhs' 

die() If an error occurs, stops execution and prints the error message. 
fodaIhla isÿjqjfyd;a" l%shd;aul lsÍu kj;d fodaI mKsúvh uqøKh 
lrhs' 

$sql = "INSERT INTO student (name, class) VALUES ('Piyal', '12-B')"; 

"INSERT INTO student" Specifies we are inserting a new record into the student table. 
kj jd¾;djla student j.=jg we;=<;a lrk nj i|yka lrhs' 

"(name, class)" Specifies the columns where data will be inserted. 
o;a; we;=<;a lrk ;Sre kshu lrhs' 

"VALUES ('Piyal', '12-B')" Specifies the actual values for the name and class fields. 
ku iy mka;s lafIa;% i|yd i;H w.hka kshu lrhs' 

if ($conn->query( $sql ) === TRUE) { echo "New record created successfully";} 

$conn->query($sql) Runs the SQL command. 
úOdkh l%shd;aul lrhs' 

==true If the query runs successfully, this ensures the next block of codes 
executes. 
úuiqu id¾:lj l%shd;aul jkafka kï" fuh ó<Õ fla; fldgi 
l%shd;aul ùu iy;sl lrhs' 

echo "New record created 
successfully"; 

If the query was successful, this message confirms the record was 
added. 
úuiqu id¾:l jQfha kï" fuu mKsúvh" jd¾;dj tla l< nj 
;yjqre lrhs' 
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2.(a) Match each of the given phrases (i) - (vi) relating to commerce with most suitable item from the list below: 

jdKscHhg iïnkaO my; (i) isg (vi) olajd jk jdlH LKav" my; § we;s mo ,ehsia;=fjys jvd;au 
iqÿiq whs;uh iu. .<mkak' 
 
List : 
 

{ oekaùï m%pdrh wdodhï wdlD;shla f,i (advertising as a revenue model), Khm;a (credit cards),  rdcH 
e-fgkav¾ fiajdj (Government e-Tendering service), rcfhka mqrjeishkag (G2C) fiajdj (Government 
to Citizen service), lKavdhï f,i ñ, § .ekSu (group purchasing), ydkslr mqmqrk øjH (harmful 
explosives), ud¾..; fj<|fmd< (online marketplace), f.ùï oajdrh (payment gateway), 
myiqfjkaeydksúh yels øjH (perishable goods), iudc jdKscHh (social commerce), .%dyl;ajh wdodhï 
wdlD;shla f,i (subscription as a revenue model), iïm%odhsl fj<|fmd< (traditional marketplace) } 

 
Phrases / m%ldY LKav: 

 
(i) a place where buyers and sellers interact physically for exchanging goods and services for a price 

fuh uqo,g NdKav iy fiajdjka yqjudre flfrk .ekqïlrejka iy fjf<kaoka fN!;sl f,i wka;¾ 
l%shdfõ fhfok ia:dkhls' 
 

(ii) these are usually prohibited to be sold or purchased through e-commerce systems 

fujeks oE e-jdKscH moaO;s Tiafia úlsKSu fyda ñ, § .ekSu idudkHfhka ;ykï h' 
 

(iii) users pay a regular fee to have full access to a website of a business 
jHdmdßl fjí wvúhlg mQ¾K m%fõYhg mßYS,lhka úiska ks;sm;d .dia;=jla f.jkq ,efí' 

 
(iv) a subset of e-commerce that involves using social media to assist in the online buying and selling of  

products and services 
fuh ud¾..; NdKav iy fiajd ñ, § .ekSu yd úlsKSu i|yd iudc udOH Ndú; flfrk e-jdKscH 
Wml=,lhls' 
 

(v) facilitates a payment transaction by the transfer of information between the e-commerce application and  
the back-end financial service providers through secure means 
fuh e-jdKscH fhÿu iy miq (back-end) wka;fhys uQ,H fiajd ,nd fok wh w;r f;dr;=re yqjudre 
lsÍu u.ska wdrla IdldÍ f,i f.ùï lsÍfï .kqfokqj,g myiqlï imhhs' 
 

(vi) the renewal of vehicle revenue licence using the Online Vehicle Revenue Licence Service offered by the  
relevant government office 
wod< rcfha ld¾hd,h u.ska ,nd fok ud¾..; jdyk wdodhï n,m;% fiajdj Ndú;fhka jdyk 
wdohï n,m;%h w¨ ;a lsÍu' 

 
Note: Write only the matching item against the phrase number. 
igyk ( jdlH LKavfhys wxlh bÈßfhka .e<fmk whs;uh muKla ,shkak' 

 
Let’s consider the meanings of each term here.  
fuys we;s tla tla jpkj, w¾:oelaùï i,ld n,uq' 
 

• Advertising as a Revenue Model / oekaùï m%pdrh wdodhï wdlD;shla f,i 

Revenue is generated by displaying ads to users, typically on websites, apps, or digital platforms, with 

earnings based on views, clicks, or conversions. 
keröï" la,sla lsÍï fyda mßj¾;k u; mokï jQ bmehSï iuÕ idudkHfhka fjí wvú" fhÿï" 
fyda wxls; fõÈldj, mßYS,lhskag oekaùï m%o¾Ykh lsÍfuka wdodhu W;amdokh lr .kshs' 
 

• Credit Cards / Kh ldâm;a 
Payment cards issued by financial institutions allow users to borrow funds for purchases. Repayment 

is required along with possible interest and fees. 
uQ,H wdh;k úiska ksl=;a lrk ,o Kh ldâm;a Ndú;d lrkakkag ñ,§ .ekSï i|yd wruqo,a 
Khg .ekSug bv i,ihs' fmd,S iy .dia;= iuÕ wdmiq f.ùu wjYH fõ' 
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• Government e-Tendering Service / rcfha e-fgkav¾ fiajdj 

An online platform where government procurement processes, such as bidding and tender 
submissions, are conducted electronically to enhance transparency and efficiency. 
,xiq ;eîï iy fgkav¾ bÈßm;a lsÍï jeks rcfha m%iïmdok l%shdj,Skaj, úksúoNdjh iy 
ld¾hlaIu;dj by< kexùu i|yd úoHq;a l%uhg mj;ajk wka;¾cd, fõÈldjls' 
 

• Government to Citizen (G2C) / rcfhka mqrjeishkag fiajdj 

Online services provided by the government to individuals, including tax filing, license applications, 
and social welfare programs, improving accessibility and convenience. 
m%fõYh iy myiqj jeäÈhqKq lsÍu" nÿ f.dkq lsÍu" n,m;% whÿïm;a" iy iudc iqnidOk 
jevigyka we;=¿j mqoa.,hkag rch úiska imhkq ,nk ud¾..; fiajdjka fõ' 
 

• Group Purchasing - lKavdhï f,i ñ,§ .ekSu 

A method where multiple buyers pool their demand to negotiate bulk discounts from suppliers, 
commonly used in e-commerce and business procurement. 
e-jdKscHh iy jHdmdr m%iïmdok j,§ nyq,j Ndú;d jk iemhqïlrejkaf.ka f;d. jÜgï 
idlÉPd lsÍu i|yd nyqúO .ekqïlrejka ;u b,a¨u tl;= lrk l%uhls' 
 

• Harmful Explosives - ydkslr mqmqrk øjH 

Substances or devices designed to cause harm, regulated strictly due to their potential for misuse in 
criminal or military activities. 
ydks isÿ lsÍug ks¾udKh lr we;s øjH fyda Wmdx." idmrdë fyda yuqod l%shdldrlï j,§ wksis 
f,i Ndú;d lsÍfï yelshdj fya;=fjka oeä f,i kshdukh lrkq ,efí' 
 

• Online Marketplace - ud¾..; fj<|fmd< 

A digital platform where multiple sellers offer goods or services to consumers, facilitating transactions 
while earning revenue through commissions or fees. 
nyqúO úl=Kqïlrejka" mdßfNda.slhskag NdKav fyda fiajd ,nd fok äðg,a fõÈldjls' fldñia fyda 
.dia;= yryd wdodhï Wmhk w;ru .kqfokq i|yd myiqlï imhhs' 
 

• Payment Gateway - f.ùï oajdrh 

A service that authorizes and processes payments in online and brick-and-mortar stores, ensuring 
secure transactions between customers and merchants.  
.kqfokqlrejka iy fjf<kaoka w;r wdrlaIs; .kqfokq iy;sl lrñka ud¾..; iy brick-and-
mortar fj<|ie,a ;=< f.ùï wkqu; lrk iy ieliSfï fiajdjls' 

 

• Perishable Goods - myiqfjka ydksúh yels øjH 

Products with a limited shelf life, such as food and medicines, requiring proper storage and quick 
distribution to prevent spoilage. 
krla ùu je<elaùu i|yd ksis .nvd lsÍu iy blaukska fnod yeÍu wjYH jk wdydr iy T!IO 
jeks iSñ; l,a ;nd .; yels ksIamdok fõ' 
 

• Social Commerce - iudc jdKscHh 

The integration of e-commerce with social media, allowing users to discover, share, and purchase 
products directly through social platforms. 
iudc udOH iuÕ e-jdKscHh tAldnoaO lsÍu" mßYS,lhskag iudc fõÈld yryd iDcqju ksIamdok 
fidhd .ekSug" fnod .ekSug iy ñ,§ .ekSug bv i,ihs' 
 

• Subscription as a Revenue Model - .%dyl;ajh wdodhï wdlD;shla f,i 

A business model where customers pay a recurring fee for continuous access to products or services, 
such as streaming platforms or magazines. 
m%jdy fõÈld fyda iÕrd jeks ksIamdok fyda fiajd fj; wLKav m%fõYh i|yd mdßfNda.slhskaf.ka 
mqkrdj¾;k .dia;=jla whlrk jHdmdßl wdlD;shls' 
 

• Traditional Marketplace - idïm%odhsl fj<|fmd< 

A physical location where buyers and sellers engage in direct trade, often in local markets or shopping 
centers. / .ekqïlrejka iy úl=Kqïlrejka fndfyda úg foaYSh fj<|m<j, fyda idmamq uOHia:dkj, 
iDcq fj<|dfï fhfok fN!;sl ia:dkhls' 
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Accordingly, the answers can be obtained in the following way.  
tA wkqj my; wdldrhg ms<s;=re ,nd.; yelsh' 
 

(i) a place where buyers and sellers interact physically for exchanging goods and services for a price, is known  
as a traditional marketplace. 
idïm%odhsl fj<|fmd< hkq uqo,g NdKav iy fiajdjka yqjudre flfrk .ekqïlrejka iy fjf<kaoka 
fN!;sl f,i wka;¾ l%shdfõ fhfok ia:dkhls' 
 

(ii) Harmful explosives are usually prohibited to be sold or purchased through e-commerce systems. 
ydkslr mqmqrK øjH, e-jdKscH moaO;s Tiafia úlsKSu fyda ñ, § .ekSu idudkHfhka ;ykï h' 
 

(iii) Subscription as a Revenue Model is utilized when users pay a regular fee to have full access to a website  
of a business. 
jHdmdßl fjí wvúhlg mQ¾K m%fõYh i|yd mßYS,lhka úiska ks;sm;d .dia;=jla f.ùu wdodhï 
wdlD;shla f,i .%dyl;ajh f,i ye¢kafõ' 
 

(iv) Social commerce, a subset of e-commerce, involves using social media to assist in the online buying and  
selling of products and services. 
iudc jdKscHh hkq ud¾..; NdKav iy fiajd ñ, § .ekSu yd úlsKSu i|yd iudc udOH Ndú; 
flfrk e-jdKscH Wml=,lhls' 
 

(v) A payment gateway facilitates a payment transaction by transferring information between the e- 
commerce application and the back-end financial service providers through secure means. 
f.ùï oajdrh" e-jdKscH fhÿu iy miq wka;fhys (back-end) uQ,H fiajd ,nd fok wh w;r f;dr;=re 
yqjudre lsÍu u.ska wdrlaIdldÍ f,i f.ùï lsÍfï .kqfokqj,g myiqlï imhhs' 
 

(vi) The renewal of a vehicle revenue license using the Online Vehicle Revenue License Service offered by  
the relevant government office is an example of Government to Citizen (G2C) services. 
wod< rcfha ld¾hd,h u.ska ,nd fok ud¾..; jdyk wdodhï n,m;% fiajdj Ndú;fhka jdyk 
wdohï n,m;%h w¨;a lsÍu hkq rcfhka mqrjeishkag imhkq ,nk fiajdjls (G2C)' 

 
(b) Consider the following Python program: 

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

x = 0 
n = int (input ())  
while (n>0): 

if n>x: 
x = n 

n = int (input ())  
print (x) 

 
(i)  Write the output of the program if the input is 4 6 3 2 8 -1. 

wdodkh 4 6 3 2 8 -1 jkafka kï l%uf,aLfhys m%;sodkh ,shd olajkak' 
 

This program finds the largest positive number entered by the user. It starts by initializing x = 0, then 

continuously takes integer inputs and updates x if the new number is greater than the current maximum. 

The loop stops when a non-positive number (≤ 0) is entered, and the highest value encountered is printed. 
fuu jevigyk Ndú;d lrkakd úiska we;=<;a lrk ,o úYd,;u Ok wxlh fidhd .kS' th x = 0 
ka wdrïN lr" miqj wLKavj mQ¾K ixLHd wdodkhka ,nd .kakd w;r kj wxlh j;auka Wmßuhg 
jvd jeä kï x hdj;ald,Sk lrhs' Ok fkdjk wxlhla (≤ 0) we;=¿ l< úg Æmh k;r jk w;r" 
yuq jQ by<u w.h uqøKh fõ' 
 

Let's study the given code line by line.  
,nd § we;s fla;fha fma<sfhka fma<sh wOHkh lruq' 
 
x = 0 
A variable x is initialized to 0. This variable will store the largest number encountered during execution. 

x úp,Hhla 0ka wdrïN lr we;' fuu úp,Hh l%shd;aul lsÍfï§ yuqjQ úYd,;u ixLHdj .nvd lrhs' 
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n = int(input()) 
The first integer from the input is read. The user enters 4, so n = 4. 

wdodkfhka m<uq mQ¾K ixLHdj lshjkq ,efí' mßYS,lhd 4 we;=,a lrhs" tneúka n = 4 fõ' 
 

while (n > 0): 
The loop runs as long as n is greater than 0. If n becomes 0 or a negative number (like -1), the loop 

terminates. 

n, 0 g jvd jeä jk ;dla Æmh l%shd;aul fõ' n, 0 fyda RK wxlhla (-1 jeks) njg m;a jqjfyd;a" 
Æmh wjika fõ' 
 

if n > x:  
x = n 

If n is greater than x, x is updated to n. This ensures x always stores largest number encountered so far. 

n, x g jvd jeä kï" x, n f,i hdj;ald,Sk fõ' x ieuúgu fuf;la yuq jQ úYd,;u ixLHdj .nvd 
lrk nj fuh iy;sl lrhs' 
 
n = int(input()) 
A new integer is read from input. The loop continues until a non-positive number (≤ 0) is entered. 

wdodkfhka kj mQ¾K ixLHdjla lshjkq ,efí' Ok fkdjk wxlhla (≤ 0) we;=¿ lrk f;la Æmh È.gu 
l%shd;aul fõ' 
 
print(x) 
After exiting the loop, the largest number encountered is printed. 
Æmh l%shd;aul ùu wjika ùfuka miq" yuq jQ úYd,;u wxlh uqøKh lrkq ,efí' 
 

Repetition n x = 0 

1 4 4 

2 6 6 

3 3 6 

4 2 6 

5 8 8 

6 -1 8 

 

Final Output / wjidk m%;sodkh 

8 
 

(ii) What is the purpose of this program? 
fuu l%uf,aLfhys wruqK l=ula o? 

 
• The program finds the largest positive number entered by the user. 

jevigyk" mßYS,lhd úiska we;=<;a lrk ,o úYd,;u Ok ixLHdj fidhd .kS' 
 

• It continuously accepts user input and updates maximum value until a non-positive number is entered. 
th wLKavj mßYS,l wdodk ,nd.kakd w;r" Ok fkdjk wxlhla we;=<;a lrk f;la Wmßu w.h 
hdj;ald,Sk lrhs' 
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3.(a) Consider the following Entity Relationship (ER) diagram which represents the information about projects  

conducted by staff attached to a software development company. 

uDÿldx. ixj¾Ok iud.ul ld¾h uKav,h (Staff) úiska lrkq ,nk jHdmD;sj,g (Project) wod< 
f;dr;=re oelafjk my; N+;d¾: iïnkaO;d igyk (ER Diagram) i,lkak' 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
(i) The number of hours (NoOfHours) that each staff member works on each project is recorded. Draw the  

attribute NoOfHours in the relevant position of the ER diagram with the correct symbol and the label. 
tla tla ld¾h uKav, idudðlhd (staff member) tla tla jHdmD;sfhys (Project) fiajfhys fhfok (work) 
meh .Kk (NoOfHours) igyka lrkq ,efí' ksjerÈ ixfla;h iy f,an,h iu. NoOfHours Wm,elsh 
ER igyfkys wod< ia:dkfhys w¢kak' 

 

 
 

 

 

 

 

 

 

 

 

 

 

X 

X 
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(ii) For each accepted project a temporary location is rented for the staff, for the duration of the project. For  

each Location, the OwnerName, PhoneNo, Address, Rent, RentedDate and RentedPeriod arc recorded. 
One project has only one location. A rented location is used for only one project. When a certain project 
is completed, the location rented for the project will be released and handed over to the owner. 
Ndr.kakd jQ iEu jHdmD;shla i|ydu jHdmD;sfhys ld, jljdkqjg ld¾h uKav,h fjkqfjka ;djld,sl 
ia:dkhla (Location) l=,shg .kq ,efí' iEu ia:dkhla i|ydu whs;slref.a ku (Owner Name), ÿrl:k 

wxlh (PhoneNo), ,smskh (Address), l=,sh (Rent), l=,shg .;a Èkh (RentedDate) iy l=,shg .;a ld, 
mßÉfþoh (RentedPeriod) igyka lrkq ,efí' tla jHdmD;shla i|yd tla ia:dkhla mj;S' l=,shg .;a 
tla ia:dkhla tla jHdmD;shla i|yd muKla Ndú; flf¾' lsishï jHdmD;shla ksu jQ úg" tu jHdmD;sh 
i|yd l=,shg .;a ia:dkh ksoyia lr" whs;slre fjk Ndrfokq ,efí' 

 
Draw the Entity ‘Location’ with relevant attributes inside the area X in the diagram and link it to the 
existing ER diagram by indicating the cardinality. 
Location kï N+;d¾:h wod< Wm,els iys;j rEmigyfkys X kï m%foaYh ;=< we|" mj;sk ER igyk 
iu. .KkSh;dj olajñka iïnkaO lrkak' 

 
Weak Entity / ÿ¾j, N+;d¾;h : Location 

A weak entity is an entity that does not have a sufficient attribute to uniquely identify its instances without 

depending on another entity. Location is a weak entity in this case because it does not have a primary key. 

Instead, it relies on the Project entity. 
ÿ¾j, N+;d¾;hla hkq fjk;a N+;d¾;hla u; hemSfuka f;drj tys wjia:d wkkH f,i y÷kd .ekSug 
m%udKj;a fkdjk N+;d¾:hls' Location ys m%d:ñl h;=rla fkdue;s ksid fuu isoaêfha§ th ÿ¾j, 
N+;d¾;hls' tA fjkqjg" th Project N+;d¾;h u; r|d mj;S' 
 

Reason: A location is rented only for a specific project, and once the project ends, the location is no longer 

relevant. 
fya;=j( ksYaÑ; jHdmD;shla i|yd muKla ia:dkhla l=,shg f.k we;s w;r" jHdmD;sh wjika jQ miq" 
tu ia:dkh ;jÿrg;a wod< fkdfõ' 
 

Weak Relationship / ÿ¾j, iïnkaO;dj : has 

A weak relationship is a relationship that links a weak entity to its strong entity. In this case, the 

relationship "has" between Project and Location is a weak relationship. 
ÿ¾j, iïnkaO;djhla hkq ÿ¾j, N+;d¾;hla tys Yla;su;a N+;d¾;hla iïnkaO lrk iïnkaO;djhls' 
fuu wjia:dfjys§" Project iy Location w;r has iïnkaO;djh ÿ¾j, iïnkaO;djhls' 
 
Reason: A location cannot exist in the system without a project. It is rented only for a project, and once 

the project ends, the location is no longer recorded. 
fya;=j( jHdmD;shla fkdue;sj moaO;sh ;=< ia:dkhla mej;sh fkdyel' th jHdmD;shla i|yd muKla 
l=,shg f.k we;s w;r" jHdmD;sh wjika jQ miq" ia:dkh ;jÿrg;a igyka fkdfõ' 
 

Cardinality / .KkSh;dj : One-to-One (1:1) Relationship / tAl-tAl ^1(1& iïnkaO;djh 
Each project has exactly one rented location, and each location is assigned to only one project.The 

existence of the location depends on the project. 
iEu jHdmD;shlgu yßhgu tla l=,shg .;a ia:dkhla we;s w;r" iEu ia:dkhlu tla jHdmD;shlg 
muKla mjrd we;' ia:dkfha meje;au jHdmD;sh u; r|d mj;S' 
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(b) Write down the most appropriate term from the given list to fill the blank in each statement given below.  

my; oelafjk tla tla j.ka;sfhys ysia;ek msrùug jvd;au iqÿiq whs;uh § we;s ,ehsia;=fjka f;dard 
,shkak' (jryka ;=< we;s bx.%Sis f;areu ,sùu wjYH fkdfõ) 
 
List = {ALOHA, Application Layer (fhÿï ia:rh), CIDR, DHCP, Domain Name System (jiï kdu 
moaO;sh), Network Layer (cd, ia:rh), Packet Switching (fmdÈ yqjudrej), Parity Bit (iu;d ìgqj), Parity 
Byte (iu;d nhsgh), Proxy Server (ksfhdack fiajdodhlh)} 

 
(i) ............................................. provides IP addresses for the given URLs and web addresses 

............................................. fok ,o URL yd fjí ,smskj,g wkqrEm IP ,smsk ,nd fohs' 
 
(ii) File Transfer Protocol (FTP), Simple Mail Transfer Protocol (SMTP) and the Telnet service are  

implemented in the ............................................. 
f.dkq yqjudre kshudj,sh (FTP), ir, ;eme,a yqjudre kshudj,sh (SMTP), iy Telnet fiajdj 
.................................. ys l%shd;aul fõ' 

 
(iii) With the ................................. a device may get a different IP address every time it connects to the network. 

............................... u.ska" hï Wml%uhlg" th cd,hlg iïnkaO jk iEu wjia:djl§ u fjkia IP 
,smskhla ,eìug bv we;' 

 
(iv) ............................................. helps to effectively manage the available IP address space. 

........................................... ;sfnk IP ,smsk wjldYh" ld¾hlaIuj l<ukdlrKh lsÍug bjy,a fõ' 
 
(v) In data transmission, for the process of error detection, a ...................................... is added to a binary string  

to ensure that the total number of 1-bits in the string is either even or odd. 
o;a; iïfma%IKfha§ fodaI wkdjrKh lsÍu i|yd oaúuh wkq,laIK fm<l (binary string) we;s uq¿  
1-ìgq .Kk T;af;a fyda brÜfÜ nj ksYaph lr .ekSug tu wkq,laIK fm<g 
............................................. la tl;= lrkq ,efí' 

 
• ALOHA 

ALOHA is a simple communication protocol used in networking for data transmission. It was developed 

for wireless networks and allows devices to send data whenever they want. However, if multiple devices 

transmit at the same time, data collisions occur, requiring retransmissions. There are two main types: Pure 

ALOHA and Slotted ALOHA, with the latter reducing collision chances by dividing time into slots. 

ALOHA hkq o;a; iïfm%aIKh i|yd cd,lrKfha§ Ndú;d lrk ir, ikaksfõok kshudj,shls' th 
/yeka rys; cd, i|yd ixj¾Okh lr we;s w;r Wmdx.j,g wjYH úfgl o;a; heùug bv i,ihs' 
flfia fj;;a" Wmdx. lsysmhla tljr iïfm%aIKh lrkafka kï" o;a; >Ügk isÿ fõ" kej; iïfm%aIKh 
lsÍu wjYH fõ' Pure ALOHA iy Slotted ALOHA f,i m%Odk j¾. folla ;sfí' fojekak ld,h 
fldgia j,g fn§fuka >Ügk wjia:d wvq lrhs' 

 

• Application Layer / fhÿï ia:rh 

The Application Layer is the topmost layer in the OSI model, responsible for providing network services 

directly to users and applications. It handles protocols like HTTP (web browsing), FTP (file transfer), 

SMTP (email), and DNS (domain name resolution). This layer ensures proper communication between 

software applications over a network. 

fhÿï ia:rh OSI wdlD;sfha by<u ia:rh jk w;r" mßYS,lhskag iy fhÿï fj; iDcqju cd, 
fiajd iemhSu i|yd j.lsj hq;=h' th HTTP ^fjí n%jqiska&" FTP ^f.dkq yqjudrej&" SMTP ^Bfï,a& iy 
DNS ^jiï kdu úfNaokh& jeks kshudj,s yiqrejhs' fuu ia;rh cd,hla yryd uDÿldx. fhÿï w;r 
ksis ikaksfõokh iy;sl lrhs' 

 
• CIDR (Classless Inter-Domain Routing) 

CIDR is a method used for efficient IP address allocation and routing. Unlike traditional class-based 

addressing, CIDR allows flexible subnetting using variable-length subnet masks (VLSM). This helps 

reduce IP address wastage and improves routing efficiency, especially with IPv4 address exhaustion. 

CIDR hkq ld¾hlaIu IP ,smsk fjka lsÍu iy ud¾..; lsÍu i|yd Ndú;d lrk l%uhls' idïm%odhsl 
mka;s-mdol ,smsk fuka fkdj" CIDR úp,H-È. Wmcd, wdjrK VLSM Ndú;fhka kuHYS,S Wmcd, 
ieliSug bv fohs' fuh IP ,smsk kdia;sh wju lsÍug iy ud¾..; lsÍfï ld¾hlaIu;dj jeä ÈhqKq 
lsÍug WmldÍ fõ" úfYaIfhka IPv4 ,smsk iuÕska 
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• DHCP (Dynamic Host Configuration Protocol) / .;sl Odrl md,k kshudj,sh 

DHCP is a network protocol that automatically assigns IP addresses and other configuration details (like 

subnet mask and gateway) to devices when they join a network. It simplifies network management, but 

since IP addresses are assigned dynamically, a device may receive a different IP each time it connects 

unless a static IP is set. 

DHCP hkq cd,hlg iïnkaO jk úg Wmdx. fj; iajhxl%Shj IP ,smsk iy wfkl=;a úkHdi úia;r 
^Wmcd, wdjrKh iy fodrgq u. jeks& ,nd fok cd, kshudj,shls' th cd, l<ukdlrKh ir, 
lrhs" kuq;a IP ,smsk .;slj mjrkq ,nk neúka" iaÓ;sl IP tlla ilid fkdue;s kï Wmdx.hlg 
iïnkaO jk iEu wjia:djlu fjkia IP tlla ,efnkq we;' 
 

• Domain Name System (DNS) / jiï kdu moaO;sh 

DNS acts as the internet's phonebook, translating human-readable domain names (like www.google.com) 

into numerical IP addresses that computers use to locate web servers. Without DNS, users would have to 

remember long numerical addresses instead of easy-to-use domain names. 

DNS wka;¾cd,fha ÿrl:k fmd; f,i l%shd lrhs" ñksiqkag lshúh yels jiï kdu ^www.google.com 

jeks& mß.Kl fjí fiajdodhlhka fidhd .ekSug Ndú;d lrk ixLHd;aul  IP ,smsk njg mßj¾;kh 
lrhs' DNS fkdue;sj" mßYS,lhskag Ndú;d lsÍug myiq jiï kdu fjkqjg È.= ixLHd;aul ,smsk 
u;l ;nd .; hq;=h' 

 

• Network Layer / cd, ia:rh 

The Network Layer in the OSI model is responsible for determining the best path for data transmission 

across networks. It handles IP addressing, routing, and packet forwarding, ensuring that data reaches its 

correct destination. Important protocols in this layer include IP (Internet Protocol) and ICMP (used for 

error reporting and diagnostics). 

OSI wdlD;sfha cd, ia:rh cd, yryd o;a; iïfma%IKh i|yd fyd|u ud¾.h ;SrKh lsÍu i|yd 
j.lsj hq;=h' th o;a; ksjerÈ .ukdka;hg <Õd jk nj iy;sl lrñka IP  ,smskh" ud¾..; lsÍu 
iy melÜ fhduq lsÍu yiqrejhs' fuu ia:rfha we;s jeo.;a kshudj,s w;r IP ^wka;¾cd, kshudj,sh& 
iy ICMP ^fodaI jd¾;d lsÍu iy úksYaph i|yd Ndú;d fõ& we;=<;a fõ' 

 

• Packet Switching / fmdÈ yqjudrej 

Packet switching is a method of sending data over a network by breaking it into small packets. Each packet 

travels independently and may take different routes to reach the destination, where they are reassembled. 

This technique improves network efficiency and reliability, especially in the internet and modern 

communication networks. 
fmdÈ yqjudrej hkq cd,hla yryd o;a; l=vd melÜ j,g lvd heùfï l%uhls' iEu melÜgqjlau 
iajdëkj .uka lrk w;r .ukdka;h fj; <Õd ùug úúO ud¾. .; yelsh" tys§ tAjd kej; tl,ia 
lr we;' fuu ;dlaIKh úfYaIfhka wka;¾cd,h iy kùk ikaksfõok cd, ;=< cd, ld¾hlaIu;dj 
iy úYajikSh;ajh jeä ÈhqKq lrhs' 

 
• Parity Bit / iu;d ìgqj 

A parity bit is an extra bit added to a binary sequence for error detection during data transmission. It 

ensures that the total number of 1s in the data (including the parity bit) is either even (even parity) or odd 

(odd parity). If an error occurs, the parity check can detect it, prompting retransmission. 
iu;d ìgqj hkq o;a; iïfm%aIKfha§ fodaI y÷kd.ekSu i|yd oaúuh wkql%uhlg tl;= lrk ,o 
wu;r ìgqjls' th o;a;j, uq¿ 1 tAjd ixLHdj ^iu;d ìgq we;=¿j& brÜfÜ ^brÜfÜ iu;d& fyda 
T;af;a ^T;af;a iu;d& nj iy;sl lrhs' fodaIhla isÿjqjfyd;a" iu;d msßlaiqu uÕska th kej; 
iïfm%aIKh lsÍug fmd<Ujhs' 

 

• Parity Byte / iu;d nhsgh 

A parity byte is similar to a parity bit but is used for larger data blocks. It consists of multiple parity bits, 

each representing a column of bits from multiple bytes of data. This method enhances error detection and 

correction in storage systems, RAID configurations, and data communication protocols. 
iu;d nhsghla iu;d ìgqjlg iudk kuq;a úYd, o;a; jdrK i|yd Ndú;d fõ' th nyq iu;d ìgq 
j,ska iukaú; jk w;r" tA iEu tllau nyq nhsg o;a; j,ska ìgq ;Srejla ksfhdackh lrhs' fuu 
l%uh .nvd moaO;s RAID úkHdi lsÍï iy o;a; ikaksfõok kshudj,s j, fodaI y÷kd.ekSu iy 
ksjerÈ lsÍu jeä ÈhqKq lrhs' 
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• Proxy Server / ksfhdack fiajdodhlh 

A proxy server acts as an intermediary between a user’s device and the internet. It can enhance security, 

improve performance by caching frequently accessed content, and provide anonymity by masking a user’s 

IP address. Proxy servers are widely used in organizations for content filtering, load balancing, and 

network security. 
ksfhdack fiajdodhlhla mßYS,lfhl=f.a Wmdx.h iy wka;¾cd,h w;r w;rueÈfhl= f,i l%shd lrhs' 
th wdrlaIdj jeä ÈhqKq lsÍug" ks;r m%fõY jk wka;¾.;hka ksys; lsÍfuka ld¾h idOkh jeä 
ÈhqKq lsÍug iy mßYS,lhdf.a IP ,smskh jika lsÍfuka ks¾kdñl Ndjh iemhsh yel' ksfhdack 
fiajdodhlhka wka;¾.; fmÍu" nr iu;=,s; lsÍu iy cd, wdrlaIdjg wdh;kj, nyq,j Ndú;d fõ' 
 
Accordingly, the answers can be obtained in the following way.  
tA wkqj my; wdldrhg ms<s;=re ,nd .; yelsh' 
 

(i) Domain name system provides IP addresses for the given URLs and web addresses. 

jiï kdu moaO;sh fok ,o URL yd fjí ,smskj,g wkqrEm IP ,smsk ,nd fohs' 
 

(ii) File Transfer Protocol (FTP), Simple Mail Transfer Protocol (SMTP) and the Telnet service are 

implemented in the application layer 

f.dkq yqjudre kshudj,sh (FTP), ir, ;eme,a yqjudre kshudj,sh (SMTP), iy Telnet fiajdj fhÿï 
ia:rh ys l%shd;aul fõ' 
 

(iii) With the DHCP a device may get a different IP address every time it connects to the network. 

DHCP u.ska" hï Wml%uhlg" th cd,hlg iïnkaO jk iEu wjia:djl§ u fjkia IP ,smskhla 
,eìug bv we;' 
 

(iv) CIDR helps to effectively manage the available IP address space. 

CIDR ;sfnk IP ,smsk wjldYh" ld¾hlaIuj l<ukdlrKh lsÍug bjy,a fõ' 
 

(v) In data transmission, for the process of error detection, a parity bit is added to a binary string to ensure 

that the total number of 1-bits in the string is either even or odd. 

o;a; iïfma%IKfha§ fodaI wkdjrKh lsÍu i|yd oaúuh wkq,laIK fm<l (binary string) we;s uq¿ 
1-ìgq .Kk T;af;a fyda brÜfÜ nj ksYaph lr .ekSug tu wkq,laIK fm<g iu;d ìgqj la tl;= 
lrkq ,efí' 

 
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;ajd f.k hEugel%shdhk 
md,k nKav (Process Control Blocks [PCB]) Ndú; lrhs' 

 
Read the following scenario and answer the given questions: 
my; úia;rh lshjd wid we;s m%Yakj,g ms<s;=re imhkak' 
 
Rani starts a computational application on a single processor computer. While the relevant computations 
are in progress, she starts a web browser application as well, in order to search for some information. 
rdKs úiska ;ks ilikhla (single procesor) iys; mß.Klhl .Kkh lsßï fhÿula  (computational 
application) wdrïN lrkq ,nhs' wod< .Kkh lsÍï isÿjk w;r;=r weh f;dr;=rla fidhd .ekSu 
i|yd fjí w;ßlaiqjla o wrUhs' 
 
Write down the content that will be stored in the following PCB fields of the computing process when 
the "computing process → web browser process" context switch is made. 

“.Kkh lsÍfï l%shdhkh → fjí w;ßlaiq l%shdhkh” hk ikao¾N iaÑpkh (context switch) isÿjQ 
úg .Kkh lsßfï l%shdhkfha my; oelafjk PCB lafIa;%j, wvx.= jkafka fudkjdoehs ,shd olajkak' 

 
• Process Control Block / l%shdhk md,k nKavh 

A Process Control Block (PCB) is a data structure used by the operating system (OS) to store important 

information about a process. It acts as a record or a profile for each process running in the system. The 

PCB is crucial for process management and is maintained by the OS to track the execution state of a 

process. 
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l%shdhk md,k nKavh (PCB) hkq l%shdj,shla ms<sn| jeo.;a f;dr;=re .nvd lsÍu i|yd fufyhqï 
moaO;sh (OS) úiska Ndú;d lrk o;a; jHqyhls' th moaO;sh ;=< l%shd;aul jk iEu l%shdj,shla 
i|ydu jd¾;djla fyda me;slvla f,i l%shd lrhs' l%shdj,s l<ukdlrKh i|yd PCB b;d jeo.;a jk 
w;r l%shdj,shl l%shd;aul lsÍfï ;;a;ajh ksÍlaIKh lsÍu i|yd OS úiska kv;a;= lrkq ,efí' 

 

• Context Switching/ ikao¾N iaÑpkh 
Context switching is the process of storing the state of a currently running process and loading the state of 
another process, allowing the CPU to switch from one process to another.  
ikao¾Nh iaÑpkh hkq oekg l%shd;aul jk l%shdj,shl ;;a;ajh .nvd lr ;j;a l%shdj,shl ;;a;ajh 
mQrKh lsÍfï l%shdj,sh jk w;r tuÕska CPU tllg tla l%shdj,shlska ;j;a l%shdj,shlg udre ùug 
bv i,ihs' 
 
It occurs in multitasking operating systems where multiple processes share the CPU. The OS performs 
context switching to ensure fair CPU time distribution and efficient execution of processes. 
nyqld¾h fufyhqï moaO;sj, th isÿ fõ" tys§ nyq l%shdj,Ska CPU fnod .kS' idOdrK CPU ld, 
jHdma;sh iy l%shdj,Ska ld¾hlaIuj l%shd;aul lsÍu iy;sl lsÍu i|yd OS ikao¾Nh udre lsÍu isÿ 
lrhs' 

 
(i) Program counter  

l%uf,aL .Klh 
 

The Program Counter (PC) stores the memory address of the next instruction to be executed in the 
computing process. / mß.Kl l%shdj,sfha§ B<Õg l%shd;aul l< hq;= Wmfoia j, u;l ,smskh 
l%uf,aL .Klh (PC) .nvd lrhs' 

 
(ii) Process state (Ready, Running or Blocked ?) 

l%shdhk wjia:dj (Process state) [ iQodkï, Odjkh jk fyda wjysr lrkq ,enQ? ] 
 

When a web browsing process is started by temporarily stopping the calculation process, the calculation 
process switches from the running state to the ready state. 
.Kkh lsÍfï l%shdhkh isÿlsÍu ;djld,slj kj;ajd fjí w;sßlaiq l%shdhkhla wdrïN l< úg 
.Kkh lsÍfï l%shdhkh Odjk wjia:dfõ isg iQodkï wjia:dj olajd udre fõ' 

 
(b) (i) What is meant by contiguous file space allocation? 

hdno f.dkq wjldY úNdckh (contiguous file space allocation) hkafkka woyi l=ulao? 

 
What is File Allocation? 
f.dkq úNdckh hkq l=ulao@ 
 
File allocation is the process of assigning disk space to files so that they can be efficiently stored and 
retrieved from a storage device. The operating system manages file allocation to ensure optimal disk usage 
and quick access to data. 
f.dkq úNdckh hkq f.dkq ld¾hlaIuj .nvd lr .nvd Wmdx.hlska ,nd .; yels jk mßÈ ;eá bv 
mejÍfï l%shdj,shhs' fufyhqï moaO;sh m%Yia; ;eá Ndú;h iy o;a; fj; blauka m%fõYh iy;sl 
lsÍu i|yd f.dkq úNdckh l<ukdlrKh lrhs' 
 
File Allocation Methods 
f.dkq úNdck l%u 
 
There are three main types of file allocation strategies. 
m%Odk f.dkq úNdck Wmdh ud¾. ;=kla we;' 

 

1. Contiguous Allocation / hdno úNdckh 
2. Linked Allocation / ine¢ úNdckh 
3. Indexed Allocation / wkql%ñl úNdckh 
 
Contiguous file space allocation is a file storage method where all blocks of a file are stored in adjacent 
(contiguous) memory locations on disk. 
hdno f.dkq wjldY úNdckh hkq f.dkqjl ish¨u fldgia ;eáfha hdno ^wkqhd;& u;l ia:dkj, 
.nvd lr we;s f.dkq .nvd l%uhls' 
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(ii) Write down one drawback of contiguous file space allocation. 

hdno f.dkq wjldY úNdckfhys tla ÿ¾j,;djhla ,shd olajkak' 
 

Any answer provided below is correct. 
my; olajd we;s ´kEu ms<s;=rla ksjerÈ fõ' 
 
• The file size cannot be increased dynamically. 

f.dkq m%udKh .;slj jeä l< fkdyel' 
 

• If the required contiguous memory space is not available or if external fragmentation occurs, it is 

difficult to allocate space for a new file. 
wjYH hdno u;l wjldYh fkdue;s kï fyda ndysr LKavkh isÿjqjfyd;a" kj f.dkqjla i|yd 
bv fjka lsÍu ÿIalr fõ' 
 

• Deleting a file may create small fragmented free spaces, leading to inefficient space utilization. 
f.dkqjla uld oeófuka l=vd LKavkh jQ ksoyia wjldYhka ks¾udKh úh yels w;r" th 
wld¾hlaIu bv Ndú;hg fya;= fõ' 
 

• If a file is deleted, the entire allocated space is released at once. 
f.dkqjla uld oeuqjfyd;a" fjka lrk ,o iïmQ¾K bv tljr uqod yßkq ,efí' 
 

• When creating a file, you need to know its final size. 
f.dkqjla ks¾udKh lsÍfï§ tys wjidk ;ru oek isáh hq;= fõ' 

 
(iii) However, contiguous allocation is feasible to store a set of files on a CD ROM. Why? 

tfy;a f.dkq lsysmhla CD ROM ys .nvd lsÍug hdno úNdckh fhda.H fõ' ta wehs? 
 

Contiguous allocation is feasible for storing a set of files on a CD-ROM because of the way the storage 

media is structured and accessed. Here’s why. 
.nvd udOH jHqy.; lr m%fõY ù we;s wdldrh ksid" ixhqla; ;eáhl f.dkq lÜg,hla .nvd lsÍu 
i|yd hdno f.dkq úNdckh l< yelsh' fya;=j my; oelafõ' 
 
• Sequential Access / wkql%ñl m%fõYh:  

CD-ROMs are read sequentially, meaning the data is accessed in a linear fashion from the beginning 

of the disk to the end. Since files are stored in a contiguous block, the disk’s read head doesn’t need 

to jump around, making sequential access more efficient. 
ixhqla; ;eá wkqms<sfj,ska lshjkq ,efí" tkï o;a; ;eáfha wdrïNfha isg wjidkh olajd f¾Çh 
wdldrfhka m%fõY fõ' f.dkq hdno ldKavj, .nvd lr we;s neúka" ;eáfha lshùfï ysig tyd 
fuyd mekSug wjYH fkdjk w;r" wkql%ñl m%fõYh jvd;a ld¾hlaIu lrhs' 

 
• Fixed Size / ia:djr m%udKh:  

CD-ROMs have a fixed amount of storage space, and their structure is often pre-organized into 

sections where data is stored in a continuous manner. The data is written in a linear format, making it 

ideal for contiguous allocation, as each file can be placed one after another without requiring 

fragmentation. 
ixhqla; ;eáj, ia:djr .nvd bv m%udKhla we;s w;r" tAjdfha jHqyh fndfyda úg o;a; wLKavj 
.nvd lr we;s fldgia j,g fmr ixúOdkh lr we;' o;a; f¾Çh wdlD;shlska ,shd we;s w;r" 
th hdno úNdckh i|yd jvd;a iqÿiq fõ" ukao tla tla f.dkqj LKavkh lsÍu wjYH fkdù tlska 
tl ;eìh yelsh' 

 
• Write Once, Read Many (WORM) / tla jrla ,shQ miq uld fkdoeóu:  

Since CD-ROMs are typically used for write-once or rarely updated storage (WORM), the need to 

modify or reallocate space dynamically is minimal. Files are written in contiguous blocks, and once 

written, they are not changed, which is why contiguous allocation works well. 

ixhqla; ;eá idudkHfhka jrla ,sùug fyda l,d;=rlska hdj;ald,Sk lrk ,o .nvd lsÍu ̂WORM& 
i|yd Ndú;d lrk neúka" .;slj bv fjkia lsÍug fyda kej; fjka lsÍug wjYH;djh wju 
fõ' f.dkq hdno ldKavj, ,shd we;s w;r" jrla ,shd we;s úg" tAjd fjkia fkdflf¾" tu ksid 
hdno fjka lsÍu fyd¢ka l%shd;aul fõ' 
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• File Access Pattern / f.dkq m%fõY rgdj:  

The access pattern for most files on a CD-ROM is typically sequential or near-sequential, so the data 

is read in a predictable order, further aligning with the advantages of contiguous allocation. 
ixhqla; ;eáhl we;s fndfyda f.dkq i|yd m%fõY rgdj idudkHfhka wkql%ñl fyda wdikak wkql%ñl 
fõ" tneúka o;a; mqfrdal:kh l< yels wkqms<sfj,lg lshjkq ,efí" th hdno f.dkq úNdckfha 
jdis iuÕ ;jÿrg;a fm<.iajhs' 

 
(iv) In addition to the normal data items, write down one other information that will exist in a file block in the  

linked file space allocation scheme. 
ine¢ f.dkq wjldY úNdckfha § (linked file space allocation), f.dkqfõ idudkH o;a; whs;uj,g 
wu;rj tla f.dkq lÜáhl (file block) ;sfnk fjk;a f;dr;=rla ,shd olajkak' 

 
In the linked file space allocation scheme, in addition to the normal data items (the actual file data), one 

other piece of information that exists in a file block is the pointer (or link) to the next block in the file. 
ine¢ f.dkq úNdck wjldY l%ufha" idudkH o;a; whs;uj,g ^i;H f.dkq o;a;& wu;rj" f.dkq 
nKavhl mj;sk ;j;a tla f;dr;=rla jkafka f.dkqfõ B<Õ nKav tlg o¾Ylh ^fyda ine¢h& h' 
 

This pointer indicates the location of the next block in the linked chain. It allows the system to navigate 

through the file blocks since the blocks are not stored contiguously but instead are scattered throughout 

the storage medium. The pointer ensures that the blocks can be linked together, enabling sequential access 

to the entire file. 
fuu o¾Ylh uÕska iïnkaê; odufha B<Õ fldgfia msysàu olajhs' LKav tlsfkl .nvd lr fkdue;s 
kuq;a .nvd udOHh mqrd úisÍ we;s neúka th moaO;shg f.dkq fldgia yryd ießieÍug bv i,ihs' 
o¾Ylh uÕska LKav tlg iïnkaO l< yels nj iy;sl lrhs" tuÕska iïmQ¾K f.dkqjg wkql%ñl 
m%fõYh il%Sh lrhs' 
 

Any answer provided below is correct. 
my; olajd we;s ´kEu ms<s;=rla ksjerÈ fõ' 
 

1. The next block number of the file. / f.dkqfõ B<Õ ldKav wxlh' 
2. Mark for the end of the file. / f.dkqfõ wjidkh i|yd i,l=K' 
3. Pointer to the next block. / B<Õ LKavhlg fhduqj' 

 
(c) Assume that a 32 KB program is run on a computer having  

32 KB of physical memory. The page size of the system is 4 
KB. The page table of this process at a particular time is shown 
on the table below. 
úYd,;ajh 32 KB jQ l%uf,aLhla" 32 KB fN!;sl u;lhla 
(physical memory) we;s mß.Klhl Odjkh ùu i,lkak' 
moaO;sfha msgq úYd,;ajh (page size) 4 KB fõ' tla;rd 
wjia:djl§ l%shdhkfha msgq j.=j (page table) my; mßÈfõ' 

 
Notes: 

 

• Only few selected fields of each page table entry is shown. 
msgq j.=fõ tla tla fma<shg wod< f;dard.;a lafIa;% lsysmhla muKla olajd we;' 

 

• 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 are from 4096 to 8191 and so on. 
0 msgqfõ w;:H fhduq 0 isg 4095 olajd 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 .; yel' ìgqj 0 kï wod< w;:H msgqj fN!;sl u;lfha ke; 
 

 

Page 

number 

Frame 

number 

Present / 

absent 

0 110 1 

1 001 1 

2 010 1 

3 100 1 

4 011 1 

5 000 0 

6 000 0 

7 101 1 
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Physical memory refers to the actual hardware component of a computer that stores data and machine 
code currently being used. It is commonly known as RAM (Random Access Memory). 
fN!;sl u;lh hkq oekg Ndú;d jk o;a; iy hka;% fla; .nvd lrk mß.Klhl i;H oDvdx. 
ixrplhhs' th idudkHfhka RAM ^iiïNdù m%fõY u;lh& f,i ye¢kafõ' 
 
A page table is a data structure used by the operating system to map virtual addresses to physical 
addresses in a paging-based memory management system. 
msgq j.=jla hkq msgq mdol u;l l<ukdlrK moaO;shl w:;H ,smsk fN!;sl ,smsk j,g is;shï.; 
lsÍu i|yd fufyhqï moaO;sh úiska Ndú;d lrk o;a; jHqyhls' 

 
(i) Assume this program requires accessing virtual address 8200. To which physical address will it get  

transformed to? 
fuu l%uf,aLhg w;:H fhduq (virtual address) 8200 jk fhduqjg msúiSug (access) wjYH hehs is;kak' 
th l=uk fN!;sl fhduqjlg (physical address) mßKdukh (transform) fõ o? 

 
Let's get the binary value of 820010. 
820010 ys oaúuh w.h ,nd .ksuq' 
 

820010 

214 213 212 211 210 29 28 27 26 25 24 23 22 21 20 

16384 8192 4096 2048 1024 512 256 128 64 32 16 8 4 2 1 

0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 

0100000000010002 

 
820010 = 0100000000010002 

 
(ii) Write down one advantage that the use of page tables bring with respect to program sizes compared to the  

size of physical memory. 
l%uf,aL úYd,;ajhkag idfmalaIj fN!;sl u;l (physical memory) úYd,;ajhka iei£fï §" msgq j.= 
(page tables) Ndú;h ksid ,efnk tla jdishla ,shd olajkak' 

 

• Allows Programs Larger Than Physical Memory (Virtual Memory Support). 
fN!;sl u;lhg jvd úYd, jevigyka i|yd bv i,ihs ^w:;H u;l iydh&' 

 

• Efficient Memory Allocation (No External Fragmentation). 
ld¾hlaIu u;l úNckh ^ndysr LKavkhlska f;drj&' 

 

• Memory Protection & Isolation. 
u;l wdrlaIdj iy yqol,d lsÍu' 

 

• Easier Memory Expansion (Swapping & Paging). 
myiq u;l m%idrKh ^m%;syrKh iy msgqlrKh&' 

 
(iii) Give one reason as to why a particular page of a process could be absent in physical memory. 

l%shdj,shlg wh;a hï msgqjla fN!;sl u;lfha fkd;sîug we;s tla fya;=jla ,shd olajkak' 
 

• It hasn’t been accessed yet (demand paging). 
th ;ju m%fõY ù fkdue; ^b,a¨ï msgqlrKh&' 
 

• It was swapped out to disk (page replacement). 
th ;eáhg m%;syrKh lr we; ^msgq m%;sia:dmkh&' 
 

• The program is using virtual memory. 
jevigyk w:;H u;lh Ndú;d lrhs' 
 

• It caused a page fault and is about to be loaded. 
th msgq fodaIhla we;s l< w;r th mQrKh ùug wdikakhs' 
 

• The process accessed an invalid memory location. 
l%shdj,sh wj,x.= u;l ia:dkhlg m%fõY úh' 
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1. The Boolean function known as the majority function takes n binary inputs and outputs 1 if a majority 

(at least half) of the inputs are 1, otherwise it outputs 0. Let us consider the case when n=3, which is 
the 3-input majority function, whose inputs are A, B and C and the output is Z. 
nyq;r Y%s;h (majority function) f,i ye¢kafjk nq,shdkq Y%s;h oaúuh wdodk n ,ndf.k" wdodkfhka 
nyq;rhla (wvq ;rñka wvlaj;a) 1 fõ kï" 1 m%;sodkh lrhs" ke;fyd;a 0 m%;sodkh lrhs'  
wdodk A, B yd C o m%;sodkh Z o jk n = 3 wjia:dj tkï wdodk 3 ys nyq;r Y%s;h i,luq' 
 

(a) Give the truth table for the 3-input majority function. 
wdodk 3 ys nyq;r Y%s;h i|yd i;H;d j.=j bÈßm;a lrkak' 

 
The Majority Function is a Boolean function that determines the most common value (0 or 1) among a 

given set of inputs. In other words, it outputs 1 if the majority of the inputs are 1, and it outputs 0 if the 

majority of the inputs are 0. 

nyq;r Y%s;h hkq ,nd § we;s wdodk iuQyhla w;r jvd;a fmdÿ w.h (0 fyda 1) ;SrKh lrk nQ,shdkq 
Y%s;hls' fjk;a jpk j,ska lsjfyd;a" wdodk nyq;rhla 1 kï th 1 m%;sodkh lrhs" wdodk nyq;rh 
0 kï th 0 m%;sodkh lrhs' 
 

For three inputs, the Majority Function works as follows. 
wdodk ;=kla i|yd nyq;r Y%s;h my; mßÈ l%shd lrhs' 
 

If at least two or more inputs are 1, the output is 1. If at least two or more inputs are 0, the output is 0. 

wju jYfhka wdodk folla fyda jeä .Kkla 1 kï" m%;sodkh 1 fõ' wju jYfhka wdodk folla fyda 
jeä .Kkla 0 kï" m%;sodkh 0 fõ' 
 

If we extend the Majority Function to 4 inputs (A, B, C, D), the output is 1 when at least three inputs are 

1. 

nyq;r Y%s;h wdodk 4 la (A,B,C,D) olajd §¾> lrkafka kï" wju jYfhka wdodk ;=kla 1 jk úg 
m%;sodkh 1 fõ' 
 

Since n=3, the output becomes 1 if two or three inputs are true, according to the description of majority 

function. 

n =3 neúka" nyq;r Y%s;fha úia;rhg wkqj wdodk folla fyda ;=kla i;H kï m%;sodkh 1 njg m;afõ' 
 

ICN A B C Z 

1 0 0 0 0 

2 0 0 1 0 

3 0 1 0 0 

4 0 1 1 1 

5 1 0 0 0 

6 1 0 1 1 

7 1 1 0 1 

8 1 1 1 1 
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(b) Using Karnaugh maps, derive a simplified Boolean expression for the output Z in the 3-input majority 

function. 
wdodk 3 ys nyq;r Y%s;fhys Z m%;sodkh i|yd iq¿ lrk ,o nq,shdkq m%ldYkhla" ldfkda is;shï 
(karnaugh maps) Ndú; lrñka jHq;amkak lrkak' 

 
 

 
 

 

ZSOP = A. B +  B. C +  A. C 

 
 
 
 
 

 
Alternative Answer: 

 

 
 

 

 

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

 

 

 

 
 

(c) Construct a logic circuit for the 3-input majority function using NAND gates only. 

wdodk 3 ys nyq;r Y%s;h i|yd NAND oajdr muKla Ndú; lrñka ;¾lk mßm:hla f.dvk.kak' 
 

ZSOP = A.B + B.C + A.C 

 

 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 

 

 

-92- RAVINDU BANDARANAYAKE 
 

#ictfromabc 



 

 

 
NOTE: 

Drawing the POS circuit using NOR gates. 

NOR oajdr Ndú;fhka POS mßm:h we£u' 
 

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

 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Consider the following scenario: 
my; oelafjk ixisoaêh i,lkak: 
 

 

A school has acquired the following resources to its Administrative (Admin), Laboratory (Lab) and 

Library (Lib) buildings: 

mdi,la ;u mßmd,k (Admin), úoHd.dr (Lab) yd mqia;ld, (Lib) f.dvke.s,s i|yd myk oelafjk 
iïm;a ,nd f.k we;' 
 

Building Resources 

Admin 5 computers,  1 printer 

Lab 40 computers, 1 printer 

Lib 10 computers, 1 printer 

 

A school computer network has to be created to fulfil the following requirements: 
my; wjYH;d imqrd .ekSu i|yd mdi,a mß.Kl cd,hla ks¾udKh l< hq;=j we;' 

 

• Each building needs to have its own local area network (LAN) in order to share the printer. 

uqølh yjqf,a Ndú; lsÍug" tla tla f.dvke.s,a, i|yd ia:dkSh m%foaY cd,hla (LAN) ne.ska 
wjYH fõ' 
 

• The above three networks are also to be interconnected so that the School Information System 
(SIS) which is running on one computer in the Admin building and the Library Information 

System (LIS) running on one computer in the Lib building are accessible from all computers. 

iEu mß.Klhlgu" Admin f.dvke.s,af,ys tla mß.Klhl Odjkh jk mdi,a f;dr;=re 
moaO;shg o (SIS), Lib f.dvke.s,af,ys tla mß.Klhl Odjkh pk mqia;ld, f;dr;=re moaO;shg 
o (LIS) m%fõYùu i|yd by; cd, ;=k tlsfkl cd,.; lsÍug o wjYH h' 
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• All computers are to be given efficient Internet connectivity as well. For this purpose, the school 

has subscribed to an Internet Service Provider (ISP) who is to supply the Internet connectivity to 
the Lab building. The Lab building is separated from the other two buildings by approximately 

500m. One computer in the Lab building is to be used as the DNS server. Another computer in 

the Lab building is to be used as the proxy server. 

iEu mß.Klhlgu ld¾hlaIu wka;¾cd, iïnkaO;djhla ,nd §ug o wjYH h' fï i|yd mdi, 
wka;¾cd, fiajd iemhqïlrejl=f.a (ISP) fiajdjlg odhl ù we;s w;r" tu iemhqïlre wka;¾cd, 
iïnkaO;djh Lab f.dvke.s,a,g ,nd§ug kshñ; h' Lab f.dvke.s,a, wfkl=;a f.dvke.s,s 
foflka wdikak jYfhka 500m la ÿria:j mj;S' Lab f.dvke.s,af,ys tla mß.Klhla DNS 
fiajdodhlh f,i Ndú; lsÍug fhdað; h' tu f.dvke.s,af,a ;j;a mß.Klhla ksfhdack 
fiajdodhlh (proxy server) f,i Ndú; lsÍug fhdað; h' 
 

• The entire network is to be protected through a firewall. 
iïmq¾K cd,hu .sks mjqrlska (firewall) wdrlaId lsÍug o fhdað; h' 

 

(a) The Principal has received the 192.248.16.0/24 IP address block for the school. The IP addresses for 
the computers are to be allocated after making three subnets from this address block for the three 
buildings. 
úÿy,am;sg mdi, i|yd 192.248.16.0/24 IP ,smsk ldKavh ,eî we;' f.dvke.s,s ;=k i|yd fuu 
,smsk ldKavh u.ska fjku Wmcd, (subnet) ;=kla ks¾udKh lsÍfuka wk;=rej mß.Klj,g IP ,smsk 
mejÍug woyia flf¾' 
 
Assuming such subnetting is done. write down the relevant network address, subnet mask and the 
allocated range of IP addresses for each building using the following table format to present your 
answer: 
tjeks Wmcd,kh lsÍula isÿlr we;ehs Wml,amkh lr" tla tla f.dvke.s,a, i|yd wod< cd, ,smskh 
(network address), Wmcd, wdjrKh (subnet mask) yd mjrk ,o IP ,smsk mrdih my; oelafjk 
j.= wdlD;sh msgm;a lr tys ,shd olajkak' 

 

192.248.16.0/24 IP address can be divided into subnets using FLSM (Fixed Length Subnet Mask) and 

VLSM (Variable Length Subnet Mask). 

192.248.16.0/24 IP ,smskh FLSM (Fixed Length Subnet Mask) iy VLSM (Variable Length Subnet 

Mask) Ndú;fhka Wmcd,j,g fnÈh yelsh' 
 

• Network ID/ cd, ,smskh: 192.248.16.0 

• Broadcast ID/ úldYk ,smskh: 192.248.16.255 

• First usable IP/ Ndú;d l< yels m<uq IP ,smskh: 192.248.16.1 

• Last usable IP/ Ndú;d l< yels wjidk IP ,smskh: 192.248.16.254 

 

 
    

Dividing addresses into subnets using FLSM / FLSM Ndú;fhka ,smsk Wmcd,j,g fnok whqre" 
 

Building Network address Subnet mask IP address range 

Admin 192.248.16.0 255.255.255.192 192.248.16.1 – 192.248.16.62  

Or 

192.248.16.0 – 192.248.16.63 

Lab 192.248.16.64 255.255.255.192 192.248.16.65 – 192.248.16.126  

Or 

192.248.16.64 – 192.248.16.127 

Lib 192.248.16.128 255.255.255.192 192.248.16.129 – 192.248.16.190  

Or 

192.248.16.128 – 192.248.16.191 
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Alternative answer for any row/ ´kEu fma<shla i|yd úl,am ms<s;=r : 

 

Network address Subnet mask IP address range 

192.248.16.192 255.255.255.192 192.248.16.193 – 192.248.16.254 

Or 

192.248.16.192 – 192.248.16.255 

 

Dividing addresses into subnets using VLSM / VLSM Ndú;fhka ,smsk Wmcd,j,g fnok whqre" 
 

According to the below diagram, addresses can be easily divided using VLSM.  

my; rEm igykg wkqj" ,smsk VLSM Ndú;fhka myiqfjka fnÈh yelsh' 
 

 
Alternative/ úl,am 1: 

 

Building Network address Subnet mask  IP address range 

Admin 192.248.16.0 255.255.255.128 192.248.16.1 – 192.248.16.126 

Or 

192.248.16.0 – 192.248.16.127 

Lab 192.248.16.128 255.255.255.192 192.248.16.129 – 192.248.16.190 

Or 

192.248.16.128 – 192.248.16.191 

Lib 192.248.16.192 255.255.255.192 192.248.16.193 – 192.248.16.254 

Or 

192.248.16.192 – 192.248.16.255 

 

Alternative/ úl,am 2: 

 

Building Network address Subnet mask IP address range 

Admin 192.248.16.0 255.255.255.192 192.248.16.1 – 192.248.16.62 

Or 

192.248.16.0 – 192.248.16.63 

Lab 192.248.16.64 255.255.255.192 192.248.16.65 – 192.248.16.126 

Or 

192.248.16.64 – 192.248.16.127 

Lib 192.248.16.128 255.255.255.128 192.248.16.129 – 192.248.16.254 

Or 

192.248.16.128 – 192.248.16.255 
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(b) Give one reason as to why a fully connected (all-to-all) network topology is not suitable for this school 

computer network. 
fuu mdi,a mß.Kl cd,h i|yd iïmQ¾Kfhkau iïnkaê; (all-to-all) cd, iïnkaO;d iaM,lhla 
fhda.H fkdùug tla fya;=jla ,shd olajkak' 
 
In networking, all-to-all topology refers to a network setup in which every node or device in the network 

is directly connected to every other node or device. 
cd,lrKfha§" iïmQ¾Kfhkau iïnkaê; cd, iïnkaO;d ia:,lhla hkq cd,fha iEu Wmdx.hlau 
wfkla iEu Wmdx.hlgu iDcqju iïnkaO jk cd, ieliquls' 
 

 
 

There are several reasons to say that all-to-all network topology is not suitable for this school computer 

network. 
fuu mdi,a mß.Kl cd,hg iïmQ¾Kfhkau iïnkaê; cd, iïnkaO;d ia:,lhla fkd.e,fmk nj 
mejiSug fya;= lsysmhla ;sfí' 
 

• Cost is high / wêl msßjeh' 
• Difficult to install and maintain / ia:dmkh iy kv;a;= lsÍu wmyiq ùu' 
• Impractical due to buildings being geographically separated / f.dvke.s,s N+f.da,Sh jYfhka fjka ù 

;sîu fya;=fjka m%dfhda.sl ke;' 
• Difficult to configure / úkHdi lsÍug wmyiqh' 
• Increased risk of congestion / ;onoh jeä ùfï wjodku' 
• There is no such requirement for the school / mdi, i|yd tjeks wjYH;djhla fkdue;' 

 
(c) The Lab administrator who is responsible to setup the school computer network has requested for 

switches and a router. 

mdi,a mß.Kl cd,h msysgqùfï j.lsu ork Lab mßmd,l úiska iaúp (switches) yd ud¾.ldrlhla 
(router) b,a,d we;' 
 
Showing clearly the network connection topology and the devices, draw the network diagram to 
represent the logical arrangement for the school computer network that the Lab administrator can 
implement to fulfil the school requirements. 
cd, iïnkaO;d iaM,lh (network connection topology) yd Wml%u (devices) meyeÈ,sj olajñka" 
mdif,a wjYH;d bgqlr .ekSu i|yd Lab mßmd,l úiska f.dvk.d.; Nels mdi,a mß.Kl cd,hfhys 
;¾lk ieliau ksrEmKh lsÍug cd, rEmigykla w¢kak' 
 
The internet is at the top, which is connected to a router. The router acts as the central gateway between 

the external network and the internal network, enabling communication between the internal devices and 

the internet. 
ux yiqrejlg iïnkaO ù we;s wka;¾cd,h by<skau we;' ux yiqrej u.ska ndysr cd,h iy 
wNHka;r cd,h w;r fodrgqj f,i l%shd lrhs" th wNHka;r Wmdx. iy wka;¾cd,h w;r 
ikaksfõokh il%Sh lrhs' 
 

The Firewall is installed to act as a security layer between the internal network and the outside world. It 

controls the traffic flow and prevents unauthorized access to the network. 
wNHka;r cd,h iy ndysr f,dalh w;r wdrlaIl ia:rhla f,i l%shd lsÍu i|yd .sks mjqr 
ia:dmkh lr we;' th cd, .ukd.ukh md,kh lrk w;r cd,hg wkjirfhka m%fõY ùu 
j<lajhs' 

-96- RAVINDU BANDARANAYAKE 
 

#ictfromabc 



 

 

 
Normally, Fiber optic cables are used for long-distance, because of its high-speed data transmission and 

they are capable of carrying data over much longer distances without signal degradation. 
idudkHfhka" m%ldY ;ka;= È.= ÿrla i|yd Ndú;d fõ' tA ukao" tys wêfõ.S o;a; iïfm%aIKh ksid 
iy ix{d msßySulska f;drj jeä ÿrla o;a; /f.k hdfï yelshdjla we;s neúks' 

 
 

 
 

(d) Give one reason as to why TCP is preferred over UDP as the transport protocol for the school 
computer network. 
mdi,a mß.Kl cd,fha m%jdyk kshudj,sh (transport protocol) i|yd UDP fjkqjg TCP Ndú;h 
jvd fhda.Hùug tla fya;=jla fokak' 
 

A transport protocol is a type of communication protocol that facilitates the reliable transfer of data 

between two devices or systems over a network. It operates at the transport layer of the OSI model. 
m%jdyk kshudj,sh hkq cd,hla yryd Wmdx. fyda moaO;s folla w;r úYajdikSh o;a; yqjudre 
lsÍug myiqlï imhk ikaksfõok kshudj,shls' th OSI wdlD;sfha m%jdyk ia:rfha l%shd;aul fõ' 
 

The difference between UDP (User Datagram Protocol) and TCP (Transport Control Protocol) is shown 

below. 

UDP (mßYS,l o;a; m”úv kshudj,sh) iy TCP (iïfm%aIK md,k kshudj,sh) w;r fjki my; 
oelafõ' 
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UDP (User Datagram Protocol) 
mßYS,l o;a; m”úv kshudj,sh 

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

Not connection-oriented 
iïnkaO;d-keUqre iajNdjhla fkdue; 

Connection-oriented 
iïnkaO;d-keUqre iajNdjhla mj;S' 

Does not guarantee reliable data transfer 
úYajdikSh o;a; yqjudrejla iy;sl fkdlrhs 

Guarantee reliable data transfer 
úYajdikSh o;a; yqjudrejla iy;sl lrhs 

Speed is faster 
fõ.h jeähs 

Speed is slower 
fõ.h wvqhs 

used in applications where speed is more important 

than reliability 
úYajdikSh;ajhg jvd fõ.h jeo.;a jk 

fhÿïj, Ndú;d fõ 
Ex: Live streaming, Gaming 

used in applications where reliability is 

important 
úYajdikSh;ajh jeo.;a jk fhÿïj, 

Ndú;d fõ 
Ex: Web browsing, File transfer 

 

Reasons for preferring TCP over UDP for the school computer network can be, 

mdi,a mß.Kl cd,h i|yd UDPg jvd TCP Ndú;d lsÍug fya;= úh yelafla" 
 

• Features of TCP such as Reliability, In order delivery, Connection-oriented nature, Flow control, 

Congestion control, Error recovery etc. 

TCP ys úYajikSh;ajh" ms<sfj,g fnod yeÍu" iïnkaO;d-keUqre iajNdjh" .e,Su md,kh" 
;onoh md,kh" fodaI m%;sidOkh jeks úfYaIdx. mej;Su' 
 

• Can used for web and email applications / fjí iy Bfï,a fhÿï i|yd Ndú;d l< yel' 
 

• Transmission time required for the school applications is not very critical.  
mdi,a fhÿï i|yd wjYH iïfm%aIK ld,h b;d ;SrKd;aul fkdfõ' 
 

3.(a) ABC Books (Pvt.) Ltd. specializes in buying and selling used secondhand books. At present the 
business operations are fully manual (pure brick). 

ABC Books mqoa.,sl iud.u" mdúÉÑ lrk ,o fmd;a ñ, § .ekSu yd úlsKSu i|yd úfYaI;ajhla 
orhs' j¾;udkfha§ jHdmdßl fufyhqï uq¿ukskau w;ahqre l%uhg (msfhda ì%la - pure brick) isÿ fõ' 

 
The classification of business organizations by use of information technology is as follows. 
f;dr;=re ;dlaIKfha Ndú;h wkqj jHdmdr ixúOdk j¾.SlrKh my; mßÈ fõ' 
 
• Pure brick businesses / ud¾. wm.; jHdmdr 

Businesses that operate exclusively through physical retail stores without any online presence or 

digital sales channels. 
lsisÿ ud¾..; meje;aula fyda wxls; úl=Kqï kd,sldjla fkdue;sj fN!;sl is,a,r fj<|ie,a yryd 
muKla l%shd;aul jk jHdmdr fõ' 

 
• Pure click businesses / ud¾..; jHdmdr 

A pure click business is an organization that conducts all of its operations, including sales, marketing, 

and customer interactions, exclusively through online channels. 
ud¾..; jHdmdrhla hkq úl=Kqï" wf,úlrKh iy mdßfNda.sl wka;¾l%shd we;=¿j tys ish¨u 
fufyhqï wka;¾cd, kd,sld yryd muKla isÿ lrk ixúOdkhls' 

 
• Brick and click businesses / fouqyqï jHdmdr 

A brick-and-click business is a retail model that combines the physical presence of traditional brick 

businesses with the online capabilities of e-commerce platforms. In other words, it’s a combination of 

both pure brick and pure click businesses. 
fouqyqï jHdmdrhla hkq idïm%odhsl ud¾. wm.; jHdmdrj, fN!;sl meje;au B-jdKscH fõÈldj, 
ud¾..; yelshdjka iuÕ tAldnoaO lrk fj<o wdlD;shls' fjk;a jpk j,ska lsjfyd;a" th ud¾. 
wm.; iy ud¾..; jHdmdr hk foflysu ixfhdackhls' 
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(i) ABC Books (Pvt.) Ltd. starts a website and allows its customers to purchase books online. What is 

the revenue model (method of revenue) applicable in this scenario? 
ABC Books mqoa.,sl iud.u fjí wvúhla wdrïN lr ish mdßfNda.slhkag ud¾..;j fmd;a ñ, § 
.ekSug bv i,ihs' fuu ixisoaêhg fhfokakd jQ wdodhï wdlD;sh ^wdodhï ,nk l%uh& l=ula o? 
 

A business revenue model is a strategy that outlines how a company generates income. It defines the 

sources of revenue, pricing methods, and value propositions that help a business sustain itself financially. 

The online sales revenue model is used here. 
jHdmdr wdodhï wdlD;shla hkq iud.ula wdodhï Wmhk wdldrh f.kyer olajk Wmdh ud¾.hls' th 
jHdmdrhla uQ,Huh jYfhka mj;ajd .ekSug WmldÍ jk wdodhï uQ,dY%" ñ,lrK l%u iy jákdlï 
fhdackd ks¾jpkh lrhs' fuys§ ud¾..; wf,úh$fj<|du hk wdodhï wdlD;sh Ndú;d fõ' 

 

Online sales revenue model / ud¾..; wf,úh$fj<odu 
The online sales revenue model is a straightforward way for businesses to generate income by selling 

products or services directly to customers over the internet. It's a fundamental approach in e-commerce, 

where businesses establish an online presence through websites or platforms to showcase and sell their 

offerings. 
ud¾..; úl=Kqï wdodhï wdlD;sh hkq jHdmdr i|yd ksIamdok fyda fiajd wka;¾cd,h yryd 
mdßfNda.slhskag iDcqju úlsKSfuka wdodhï W;amdokh lsÍug we;s ir, l%uhls' th B-jdKscHfha 
uQ,sl m%fõYhls" tys§ jHdmdr ;u msßkeóï m%o¾Ykh lsÍug iy úlsKSug fjí wvú fyda fõÈld 
yryd ud¾..; meje;aula ia:dms; lrhs' 
 
 

(ii) Moving from pure brick type to brick and click business model, what is the most significant challenge 

unique to ABC’s business? Explain your answer. 
Hint - Compare with the online sales of new books 
msfhda ì%la (pure brick) j¾.fha isg ì%la iy la,sla jHdmdr wdlD;sh lrd hdfï§ ABC Books jHdmdrhg 
wkkH jQ jvd;au ie,lsh hq;= wNsfhda.h l=ula o? Tfí ms<s;=r meyeÈ,s lrkak'  
bÕsh: ud¾..;j w¨ ;a fmd;a úlsKSu iu. ii|kak' 
 

The most significant challenge unique to ABC’s business when transitioning from a pure brick model to 

a brick-and-click business model is likely the management of used book inventory online. 

ud¾. wm.; jHdmdr wdlD;shl isg fouqyqï jHdmdr jHdmdr wdlD;shlg udreùfï§ ABC jHdmdrhg 
wkkH jQ jvd;au jeo.;a wNsfhda.h jkafka Ndú;d l< fmd;a f;d. ud¾..;j l<ukdlrKh lsÍuhs' 
 
• Each used book may have a different condition making it harder to manage listings and customer 

expectations compared to selling new books, where every copy is identical. 
Ndú;d lrk ,o iEu fmd;lgu fjkia ;;ajhla ;sìh yels w;r tuÕska ,ehsia;=.; lsÍï iy 
mdßfNda.sl wfmalaIdjka l<ukdlrKh lsÍu kj fmd;a úlsKSug idfmalaIj wmyiq fõ' 
 

• The price of a used book fluctuates based on demand, rarity, and condition. Unlike new books, which 

have a fixed retail price. ABC must create an efficient pricing strategy to stay competitive. 
Ndú;d l< fmd;l ñ, ia:djr is,a,r ñ,la we;s kj fmd;a fuka fkdj b,a¨u" ÿ¾,N;ajh iy 
;;a;ajh u; mokïj WÉpdjpkh fõ' ;rÕldÍj isàug ABC ld¾hlaIu ñ,lrK Wmdh ud¾.hla 
ks¾udKh l< hq;=h' 
 

• Online customers expect accurate descriptions and may be dissatisfied if a book’s condition does not 

match their expectations. New books don’t have this issue, as they are always in perfect condition. 
ud¾..; .kqfokqlrejka ksjerÈ úia;r wfmalaId lrk w;r fmd;l ;;a;ajh Tjqkaf.a 
wfmalaIdjkag fkd.e<fma kï Tjqka iEySulg m;a fkdúh yelsh' kj fmd;a j, fuu .eg¿j 
fkdue;" ukao tAjd ieuúgu mßmQ¾K ;;a;ajfha mj;sk neúks' 
 

• Handling returns for used books can be complex, as their resale value might decrease further. 
Ndú;d l< fmd;a i|yd m%;s,dN yeisrùu ixlS¾K úh yelsh" ukao tAjdfha kej; úl=Kqï jákdlu 
;jÿrg;a wvq úh yelsh' 
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(iii) ABC Books (Pvt.) Ltd. has proposed to extend its website to an e-commerce marketplace for used 

books. This marketplace supports B2C, B2B and C2C business types and allows other businesses to 
participate as well. Explain briefly between whom the transactions in each of the business types B2C, 
B2B and C2C will take place in the proposed marketplace. 
ABC Books mqoa.,sl iud.u ;u fõí wâúh" mdúÉÉ lrk ,o fmd;a i|yd e-jdKscHh fj<|fmd<la 
olajd §¾> lsÍug fhdað; h' fuu fj<|fmd< B2C, B2B iy C2C jHdmdr j¾.j,g Wmldr jk 
w;r fjk;a jHdmdrj,g iyNd.Sùug o bv i,ihs' fhdað; fj<|fmdf<ys B2C, B2B iy C2C hk 
tla tla jHdmdr j¾.fhys .kqfokq ljqreka w;r isÿjkafka oehs fláfhka meyeÈ,s lrkak' 

Types of e-commerce transactions / B-jdKscH .kqfokq j¾. 
E-commerce transactions can be categorized into several types based on the parties involved in the 

transaction. 
.kqfokqjg iïnkaO md¾Yjhka u; mokïj úoHq;a jdKscH .kqfokq j¾. lsysmhlg j¾. l< yelsh' 
 
• B2C (Business to Customer / jHdmdrfhka mdßfNda.slhdg) 

Between ABC books and its customers / Between a business and its customers. 

ABC fmd;ay, iy tys .kqfokqlrejka w;r $ jHdmdrhla iy tys .kqfokqlrejka w;r' 
 

• B2B (Business to Business / jHdmdrfhka jHdmdrhg) 
Between ABC books and other businesses / Between a business and another business. 

ABC fmd;ay, iy wfkl=;a jHdmdr w;r $ jHdmdrhla iy ;j;a jHdmdrhla w;r' 
 

• C2C (Customer to Customer / mdßfNda.slhdf.ka mdßfNda.slhdg ) 
Between individual customers of the marketplace.  
fj<|fmdf<a ;ks .kqfokqlrejka w;r' 
 

• C2B (Customer to Business / mdßfNda.slhdf.ka jHdmdrhg) 
Individuals sell products or services to businesses. 
mqoa.,hka jHdmdrj,g ksIamdok fyda fiajd úlsKSu' 
 

• B2E (Business to Employee / jHdmdrfhka fiajlhdg) 
Business providing products or services to their employees to enhance productivity and satisfaction. 
M,odhs;dj iy ;Dma;sh jeä ÈhqKq lsÍu i|yd ;u fiajlhskag ksIamdok fyda fiajd imhk jHdmdr' 
 

• G2C (Government to Citizen / rcfhka mqrjeishkag) 
Government providing easy access to government services and information to its citizens. 
rch úiska ;u mqrjeishkag rcfha fiajdjka iy f;dr;=re i|yd myiq m%fõYhla ,nd §u' 
 

 

(iv) Other than the revenue model you mentioned in (i) above, identify another suitable revenue model 
to be followed by the ABC Books (Pvt.) Ltd. in their proposed c-commerce marketplace. 
ABC Books mqoa.,sl iud.ug Tjqkaf.a fhdað; e-jdKscHh fj<|fmd< ;=< wkq.ukh l< yels by; (i) 
ys Tn úiska i|yka lrk ,o wdodhï wdlD;sh yer fjk;a iqÿiq wdodhï wdlD;shla yÿkdf.k ,shd 
olajkak' 
 

• Subscription revenue model / .%dyl;aj wdodhï wdlD;sh 
Customers pay a recurring fee (monthly, annually) for access to products or services. 
ksIamdok fyda fiajd fj; m%fõY ùu i|yd mdßfNda.slhska mqkrdj¾;k .dia;=jla ^udislj" 
jd¾Islj& f.jhs' 
 

• Advertising revenue model / fj<| oekaùï wdodhï wdlD;sh 
Businesses generate income by displaying advertisements on their platform. 
jHdmdr ;u fjí wvúfha oekaùï m%o¾Ykh lsÍfuka wdodhï Wmhd .kS' 
 

• Transaction Fee (Commission) Model / .kqfokq .dia;= ^fldñia& wdlD;sh 
Companies earn revenue by charging a fee per transaction between buyers and sellers. 
.ekqïlrejka iy úl=Kqïlrejka w;r .kqfokqjlg .dia;=jla wh lsÍfuka iud.ï wdodhula Wmhd 
.kS' 
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(v) Identify and write down a possible way to make payments within this e-commerce marketplace. 

fuu e-jdKscHh fj<|fmd< ;=< f.ùï isÿ l< yels wdldrhla y÷kdf.k ,shd olajkak' 
 
An e-commerce marketplace can offer multiple payment options to ensure convenience and security for 

customers. 
mdßfNda.slhskaf.a myiqj iy wdrlaIdj iy;sl lsÍu i|yd úoHq;a jdKscH fj<|fmd<lg nyqúO 
f.ùï úl,am ,nd Èh yelsh' 

 

• Credit/Debit Cards  

Customers can pay using Visa, Mastercard, or American Express. 

mdßfNda.slhskag Visa, Mastercard, or American Express Ndú;fhka f.úh yelsh' 
 

• Digital Wallets  

Payments through PayPal, Apple Pay, Google Pay, or Samsung Pay. 

PayPal, Apple Pay, Google Pay, fyda Samsung Pay yryd f.ùï' 
 

• Bank Transfers / nexl= yqjudrej 

Direct payments from a customer’s bank account via online banking. 
wka;¾cd, nexl=lrKh yryd .kqfokqlrefjl=f.a nexl= .sKqfuka iDcq f.ùï' 
 

• Cash on Delivery (COD) / NdKav ,eîfuka miq f.ùu 
Customers pay in cash when the product is delivered, common in regions with low digital payment 

adoption. 
NdKavh Ndr ÿka úg mdßfNda.slhka uqo,a jYfhka f.jhs" th wvq äðg,a f.ùï iïu;hla we;s 
l,dmj, nyq,j olakg ,efí' 
 

• Cryptocurrency Payments  

• Gift Cards & Store Credits  
 

(vi) Briefly explain how book publishing companies can use the proposed e-commerce marketplace data 
for their businesses. 
fhdað; e-jdKscH fj<|fmdf<ys o;a;" fmd;a m%ldYk iud.ïj,g ;u jHdmdr i|yd Ndú; l< yels 
jkafka flfiaoehs fláfhka meyeÈ,s lrkak' 
 

• Market Demand Analysis / fj<|m, b,a¨u úYaf,aIKh 

Identifying best-selling books, genres, and authors based on customer purchases and search trends. 
mdßfNda.sl ñ,§ .ekSï iy fijqï m%jK;d u; mokïj jeäfhkau wf,ú jk fmd;a" m%fNao iy l;=jreka y÷kd .ekSu' 

 

• Customer Insights / mdßfNda.sl ixcdkkh 
Understanding reader preferences, demographics, and buying behavior to tailor marketing campaigns. 
wf,úlrK jHdmdrj,g .e,fmk mßÈ mdGl ukdmhka" ckúldi f;dr;=re iy ñ,§ .ekSfï 
yeisÍï f;areï .ekSu' 
 

• Pricing Strategy Optimization / ñ,lrK Wmdh ud¾. m%Yia;slrKh 

Adjusting book prices based on sales trends, competitor pricing, and customer willingness to pay. 
úl=Kqï m%jK;d" ;rÕlrejkaf.a ñ,lrKh iy f.ùug mdßfNda.sl leue;a; u; mokïj fmd;a 
ñ, .Kka ilia lsÍu' 
 

• Inventory Management / f;d. l<ukdlrKh 

Forecasting demand to optimize book production, reducing overstock and stockouts. 
fmd;a ksIamdokh m%Yia; lsÍu i|yd b,a¨u mqfrdal:kh lsÍu" w;sßla; f;d. iy w;sf¾l f;d. 
wvq lsÍu' 
 

• Customer Feedback & Reviews / mdßfNda.sl m%;sfmdaIK iy iudf,dapk 
Using reviews and ratings to improve book quality, cover designs, and future content decisions. 
fmd;aj, .=Kd;aulNdjh" ljr ie,iqï iy wkd.; wka;¾.; ;SrK jeäÈhqKq lsÍu i|yd 
iudf,dapk iy fY%aKs.; lsÍï Ndú;d lsÍu' 
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(b) ABC Books (Pvt.) Ltd. specializes in buying and selling used secondhand books. At present the 

business operations are fully manual (pure brick). 

ixlS¾K moaO;s wka;¾ l%shd l%shd;aul lsÍfï§ nyq tacka; (multi-agent) moaO;s m%fhdackj;a úh yels 
h' o;a; flakaøhl (data-center) fiajdodhl ldurhg (server room) m%fõYùu nyq tacka; moaO;shla 
u.ska l<ukdlrKh lsßfï ir, wdldrhla my; rEmigyfkka oelafõ' 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
A brief scenario of the usage is as follows:  
Ndú;fha flá ixisoaêh my; oelafõ' 
 

A ll authorized system engineers must use their access code, which is a 6-digit number to enter the 
restricted server room.  

ish¨  u n,h,;a moaO;s bxðfkarejreka (system engineer) m%fõYh iSñ; fiajdodhl ldurhg we;=¿ùu 
iy ;u m%fõY fla;h jk ixLHd yhlska iukaú; wxlh we;=<;a l< hq;= h' 
 

When the access is granted to the server room, a set of movable CCTV cameras starts recording the 
server area.  

fiajdodhl ldurh fj; m%fõYùug wjir ,enqKq miq tydfuyd p,kh l< yels CCTV leurd u.ska 
fiajdodhlh wjg m%foaYh ùäfhda lsÍu wdrïN flf¾' 
 

The processed data of CCTV input are saved in the database. Interactions are shown using A, B, C, 
P, Q, and R arrows.  

CCTV wdodkfhys ilik ,o o;a;" o;a; iuqodfhys (database) iqrlskq ,efí' wka;¾ l%shdjka A, B, C, 
P, Q iy R B;, u.ska fmkajd we;' 

 

A Multi-Agent System (MAS) is a system in which multiple autonomous agents (software or hardware 

entities) interact and collaborate to achieve individual or collective goals. These agents can operate 

independently but also communicate and cooperate to solve complex problems more efficiently than a 

single system. 
nyq-ksfhdað; moaO;shla hkq nyq iajhxl%Sh ksfhdað;hka ̂ uDÿldx. fyda oDvdx.& ;ks fyda iduQysl wruqKq 
idlaId;a lr .ekSu i|yd wka;¾ l%shd lrk iy iyfhda.fhka lghq;= lrk moaO;shls' fuu 
ksfhdað;hskag iajdëkj l%shd l< yels kuq;a ;ks moaO;shlg jvd ixlS¾K .eg¨ úi£u i|yd 
ikaksfõokh lr iyfhda.fhka lghq;= l< yelsh' 
 

(i) Identify the agent with no user interactions (self-autonomous) in this setup.  
fuu msysgqfuys mßYS,l iu. wka;¾ l%shd fkdue;s (iaùh iajhxlrKh self-autonomous) tacka; 
y÷kd.kak' 
 

A self-autonomous agent is an intelligent system capable of operating independently, making decisions, 

and adapting to its environment without human intervention. These agents use artificial intelligence (AI), 

machine learning, and sensor data to perform tasks, learn from experience, and optimize their actions. 
iaùh iajhxlrKh ksfhdað;fhl= hkq iajdëkj l%shd lsÍug" ;SrK .ekSug iy ñksia ueÈy;aùulska 
f;drj tys mßirhg wkqj¾;kh ùug yelshdj we;s nqoaêu;a moaO;shls' fuu ksfhdað;hska ld¾hhka 
bgq lsÍug" w;aoelSï j,ska bf.k .ekSug iy Tjqkaf.a l%shdjka m%Yia; lsÍug lD;su nqoaêh" hka;% 
bf.kSu iy ixfõol o;a; Ndú;d lrhs' 

 

Agent 1 

D
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e 

Agent 2 

Server Room Door 

Systems Engineer 

B 

A 
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C 

Q 
R 

Keypad 
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The self-autonomous agent in this setup is Agent 02. 

fuu ieliqfuys iaùh iajhxlrK ksfhdað;hd 2 jk tacka; fõ' 
 
Explanation / meyeÈ,s lsßu 

• Agent 2 is responsible for handling the CCTV system and interacting with the database. 

CCTV moaO;sh yeisrùu iy o;a; iuqodh iuÕ wka;¾ l%shd lsÍu i|yd 2 jk tacka; j.lsj 
hq;=h' 
 

• It automatically processes and stores CCTV data without direct human intervention. 

th iDcq ñksia ueÈy;aùulska f;drj CCTV o;a; iajhxl%Shj ilid .nvd lrhs' 
 

• It likely detects and records activities upon receiving a trigger signal from Agent 1 when access is 

granted to the server room. 

fiajdodhl ldurhg m%fõYh ,nd ÿka úg" 1 jk tacka; fj;ska fm%arl ix{djla ,eîfuka miq" 
th l%shdldrlï y÷kdf.k jd¾;d lrhs' 
 

• The interaction arrows (P, Q, and R) indicate that Agent 2 processes data and makes autonomous 

decisions based on inputs from the database and other system components. 

wka;¾l%shd B;, (P, Q, and R) uÕska fmkakqï lrkafka 2 jk tacka; o;a; ilik nj;a o;a; 
iuqodfhka iy wfkl=;a moaO;s ixrplj,ska ,efnk wdodk u; mokïj iajdëk ;SrK .kakd 
nj;ah' 
 

Thus, Agent 2 is a self-autonomous agent in this multi-agent system. 

fï wkqj" 2 jk tacka; fuu nyq-ksfhdað; moaO;sfha iaùh iajhxlrK ksfhdað;fhls' 
 

(ii) Sense-Compute-Control is a widely used 3-step design style of agent-based system implementations. 
From A, B and C interactions, separately identify and write down the most suitable interaction arrow 
to represent each step, i.e., Sense, Compute, and Control.  
ixfõokh-mß.Kkh-md,kh (Sense-Compute-Control) hkq tacka; mdol lr.;a moaO;s l%shd;aul 
lsÍfï§ nyq,j Ndú; jk mshjr ;=kl ie,iqï ú,dihls' A, B iy C wka;¾ l%shdj,ska ixfõokh" 
mß.Kkh yd md,kh hk tla tla mshjr ksrEmKh lsÍug jvd;au iqÿiq wka;¾ l%shd B;, fjk 
fjk u y÷kdf.k ,shd olajkak' 
 
1. Sense / ixfõokh - A 

The keypad receives the access code input from the Systems Engineer and sends it to Agent 1 for 

verification. 

h;=re mqjrej Systems Engineer fj;ska  m%fõY fla; wdodkh ,ndf.k th i;Hdmkh i|yd 1 jk 
tacka; fj; hjhs' 
Interaction arrow A represents the sensing step as Agent 1 collects data from the keypad. 

1 jk tacka; h;=re mqjrefjka o;a; /ia lrk úg" wka;¾l%shd B;,h A ixfõol mshjr ksfhdackh 
lrhs' 
 
2. Compute / mß.Kkh - C 

Agent 1 processes the received access code by checking it against stored data in the Database. 

tacka; 1 ,enqKq m%fõY fla;h o;a; iuqodfha .nvd lr we;s o;a; iuÕ mÍlaId lsÍfuka ilihs' 
Interaction arrow C represents the computation step as Agent 1 communicates with the database for 

verification. 

1 jk tacka; i;Hdmkh i|yd o;a; iuqodh iuÕ ikaksfõokh lrk úg wka;¾l%shd B;,h C uÕska 
mß.Kkh lsÍfï mshjr ksrEmKh flf¾' 
 
3. Control / md,kh – B 

If the access code is valid, Agent 1 unlocks the Server Room Door. 

m%fõY fla;h j,x.= kï" 1 jk tacka; fiajdodhl ldur fodr w.=¿ yßkq we;' 
Interaction B represents the control step, as it executes the action of granting access. 

m%fõYh ,nd §fï l%shdj l%shd;aul lrk neúka wka;¾l%shd B md,k mshjr ksfhdackh lrhs 
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(iii) C and R interaction links are shown for two directions. Explain the reasons for the duplex links for 

both C and R interactions separately. 
C iy R hk wka;¾ l%shd wE÷ï (links) ÈYd follg fmkajd we;' C iy R wka;¾ l%shd fol i|yd 
oaúm: wE÷ï (duplex links) j,g fya;= fjk fjk u meyeÈ,s lrkak' 
 
The duplex links for interactions C and R indicate bidirectional communication between the connected 

entities.  

C iy R wka;¾l%shd i|yd oaú;aj ine¢ iïnkaê; wdh;k w;r oaúmd¾Yaúl ikaksfõokh fmkakqï 
lrhs' 
 
1. Duplex Link for Interaction C (Agent 1 ↔ Database) 

   wka;¾l%shd C i|yd oaú;aj ine¢h ^ Agent 1 ↔ o;a; iuqodh& 
 

Agent 1 → Database / Agent 1→ o;a; iuqodh 

When a system engineer enters the access code, Agent 1 sends the entered code to the Database for 

verification. 

moaO;s bxðfkarefjl= m%fõY fla;h we;=<;a l< úg" 1 jk tacka; we;=<;a l< fla;h i;Hdmkh 
i|yd o;a; iuqodh fj; hjhs' 
Database → Agent 1 / o;a; iuqodh → 1 jk tacka;  
The Database responds with a result (either grant or deny access) based on stored authentication data. 
.nvd lr we;s i;Hdmk o;a; u; mokïj o;a; iuqodh m%;sM,hla ^m%fõYh ,nd §u fyda m%;slafIam 
lsÍu& iuÕ m%;spdr olajhs' 
 
Reason for Duplex Link / oaú;aj ine¢hg fya;=j 

Database read and write operations 
o;a; iuqodh lshùu iy thg ,sùfï fufyhqu' 
 

2. Duplex Link for Interaction R (CCTV Camera ↔ Agent 2) 

  wka;¾l%shd R i|yd oaú;aj ine¢ (CCTV leurdj ↔ 2 jk tacka;) 
 

Agent 2 → CCTV Camera / Agent 2 → CCTV leurdj 
When the server room door is accessed, Agent 2 commands the CCTV system to start recording. 

fiajdodhl ldur fodrg msúis úg" 2 jk tacka; CCTV moaO;shg má.; lsÍu wdrïN lrk f,i 
wK lrhs' 
CCTV Camera → Agent 2 / CCTV leurdj → 2 jk tacka;  
The CCTV camera sends back recorded video data to Agent 2 for further processing and storage. 

CCTV leurdj uÕska má.; lrk ,o ùäfhda o;a; ;jÿrg;a ieliSu iy .nvd lsÍu i|yd 2 
jk tacka; fj; wdmiq hjkq ,efí' 
 
Reason for Duplex Link / oaú;aj ine¢hg fya;=j 

Camera input feeds and Camera control commands 
leurdjg wdodkh ,nd §u iy leurdj md,kh lsÍfï úOdk' 

 
(iv) Interaction A can be seen as a user-to-agent interaction. Identify an agent-to-agent interaction and 

explain the operational use of that interaction.  

A wka;¾ l%shdj mßYS,lf.ka tacka;g wka;¾ l%shdjla f,i oelsh yels h' tacka;f.ka tacka;g 
wka;¾ l%shdjla y÷kdf.k tu wka;¾ l%shdfjys fufyhqï Ndú; jk wdldrh meyeÈ,s lrkak' 
 
Interaction P / P wka;¾l%shdj 
Once Agent 1 grants access to the server room, it notifies Agent 2 via Interaction P. 

Agent 2 ensures that surveillance is initiated only when access is granted, improving security and reducing 

unnecessary recordings. 

1 jk tacka; fiajdodhl ldurhg m%fõYh ,nd ÿka miq" th P wka;¾l%shdj yryd 2 jk tacka; fj; 
oekqï fohs' 
2 jk tacka; m%fõYh ,nd ÿka úg muKla ksÍlaIK wdrïN lrk nj iy;sl lrhs" tuÕska wdrlaIdj 
jeä ÈhqKq jk w;r wkjYH má.; lsÍï wvq fõ' 
 

Unlike Interaction A, which involves human input, Interaction P is fully autonomous. 

mßYS,l wdodk wjYH jk A wka;¾l%shdj fuka fkdj" P wka;¾l%shdj iïmQ¾Kfhkau iajdh;a; fõ' 
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(v) Give one reason as to why the CCTV inputs are sent to. the database through the Agent 2 instead of 

sending directly. 
CCTV wdodk" o;a; iuqodh fj; iDcqju heùu fjkqjg 2 jk tacka; u.ska heùug tla fya;=jla 
fokak' 
 

CCTV raw data input needs to be processed before storing in the database. Processing allows data 
reduction, annotations and other value-added functions. 
o;a; iuqodfhys o;a; .nvd lsÍug fmr CCTVys wuq wdodk o;a; ieliSug wjYH fõ' ieliSu 
u.ska o;a; yrKh" újrKh iy fjk;a jákdlu jeälsÍfï l%shdjka isÿfõ' 

 

4.(a) The ICT teacher in a school needs to process the marks obtained by all the students in a class for the 
ICT subject and compute the average mark for the class. Construct a flow chart to express an 
algorithm for this purpose. Assume that the first input is the number of students in the class, n. Next, 
the marks of n students will be input one-by-one. 
mdi,l f;dr;=re yd ikaksfõok ;dlaIKh (ICT) Ndr wdpd¾hj¾hdg mx;sfhys ish¨  u isiqka ICT 
úIhh i|yd ,nd.;a ,l=Kq ieliSug wjYHj we;s w;r mx;sfhys idudkH ,l=Kq .Kkh l< hq;=j 
we;' fuu ld¾hhg wod< we,af.dß;uhla m%ldY jk .e,Sï igykla f.dvk.kak' m<uq wdodkh 
mx;sfhys isák uq¿ isiqka ixLHdj n hehs Wml,amkh lrkak' bkamiq n isiqkaf.a ,l=Kq tlska tl 
wdodkh lrkq ,efí' 
 

First, you need to understand the purpose of this algorithm. This algorithm gets the ICT marks of the 

students and calculates the average mark for the class.  
uq,skau Tn fuu we,af.dß;ufha mrud¾:h f;areï .; hq;=hs' fuu we,af.dß;uh isiqkaf.a 
f;dr;=re yd ikaksfõok ;dlaIK ,l=Kq ,nd .ekSug iy mka;sfha idudkH ,l=K .Kkh lsÍug fõ' 
 

Then, identify the requirements mentioned in the question. 
bkamiq" m%Yakfha i|yka wjYH;d y÷kd.; hq;=hs' 
 

1. Must get the value for n, the number of students. / n i|yd w.h" isiqka ixLHdj ,nd .; hq;=h' 
2. Must get student marks one by one. / YsIH ,l=Kq tlska tl ,nd .; hq;=h' 
3. Must output the average ICT mark for the class 
    mka;sh i|yd idudkH f;dr;=re yd ikaksfõok ;dlaIK ,l=K m%;sodkh l< hq;=h' 
 
Next, draw the flowchart. / B<Õg" .e,Sï igyk we|sh hq;=h' 
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As requested, in the above flowchart, the number of students (n) has been collected at the beginning.  

by; .e,Sï igyfka uq,ska" b,a,d we;s mßÈ isiqka ixLHdj (n) ,ndf.k we;' 
 
There is a variable named i, which is stored 1 as the initial value. The purpose of variable i is to act as 

the control variable of the loop defined below.  

i kï úp,Hhla we;" tys wdrïNl w.h f,i 1 .nvd lr we;' i úp,Hfha mrud¾:h jkafka 
my;ska w¾: olajd we;s Æmfha md,k úp,H f,i l%shd lsÍuhs' 

 

There is another variable named avg which has its value set to 0. 

avg kï ;j;a úp,Hhla we;" tys w.h 0 f,i ilid we;' 

 
Then in the decision box, a function is written to check if the value of i is greater than the value of n.  

bkamiq ;SrK fldgqfõ" i ys w.h n ys w.hg jvd jeä oehs mÍlaId lsÍug Y%s;hla ,shd we;' 
 

If the answer is 'No', a loop will initiate with three instructions. The algorithm will ask to input the ICT 

mark of a student and then it will add the mark into total variable. Before the loop ends, it will increase 

the value of i by 1. 

ms<s;=r 'No' kï" Wmfoia ;=kla iuÕ Æmhla wdrïN fõ' we,af.dß;uh uÕska YsIHfhl=f.a 
f;dr;=re yd ikaksfõok ;dlaIK ,l=K we;=<;a lsÍug wikq we;" bkamiq tu ,l=K total úp,Hhg 
tl;= lrkq we;' Æmh wjika ùug fmr" th i ys w.h 1 lska jeä lrhs' 
 

This will run until the answer for the decision box becomes 'Yes'. 

;SrK fldgqj i|yd ms<s;=r 'Yes' jk f;la fuh l%shd;aul fõ' 
 

Then the algorithm will calculate the average ICT mark for the class using total and n variables and 

assign the value to avg variable. 

bkamiq we,af.dß;uh total iy n úp,Hhka Ndú;d lrñka mka;sh i|yd idudkH f;dr;=re yd 
ikaksfõok ;dlaIK ,l=K .Kkh lr avg úp,Hhg w.h mjrkq we;' 
 

The algorithm will end after giving the value of avg variable as the output. 

m%;sodkh f,i avg úp,Hfha w.h ,nd §fuka miq we,af.dß;uh wjika fõ' 
 

If there are 5 students in a class and their ICT marks are 55, 98, 32, 67, and 84, the algorithm will work 

as follows. 

mka;shl isiqka 5 fofkl= isák w;r Tjqkaf.a f;dr;=re yd ikaksfõok ;dlaIK ,l=Kq 55, 98, 32, 67 

iy 84 kï" we,af.dß;uh my; mßÈ l%shd lrhs' 
 

Turn n i (i > n) ? mark total avg 

1 5 1 No 55 0 + 55 = 55 0 

2 5 2 No 98 55 + 98 = 153 0 

3 5 3 No 32 153 + 32 = 185 0 

4 5 4 No 67 185 + 67 = 252 0 

5 5 5 No 84 252 + 83 = 335 0 

6 5 6 Yes  335 335 / 5 = 67 
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(b) Consider the flow chart given below. Note that x % 2 represents x mod 2. 

my; olajd we;s .e,Sï igyk i,lkak' tys x % 2 u.ska x mod 2 ksrEmKh flf¾' 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
(i) What would be the output if the first input (n) was 6 and the next inputs were 3, 6, 4, 12, 11, 9? 

m<uq wdodkh (n) 6 kï iy bkamiq wdodk 3, 6, 4, 12, 11, 9 kï m%;sodkh l=ula jkafka o? 
 

The algorithm runs as follows. / we,af.drs;uh my; wdldrhg l%shd;aul fõ' 
 

Turn n = 6 (n <= 0) ? x (x % 2 = 0) ? a = 0 

1 6 No 3 No 0 

2 5 No 6 Yes 0 + 1 = 1 

3 4 No 4 Yes 1 + 1 = 2 

4 3 No 12 Yes 2 + 1 = 3 

5 2 No 11 No 3 

6 1 No 9 No 3 

7 0 Yes   3 

 

Therefore, the output is 3. 

tneúka" m%;sodkh 3 fõ' 

Start 

input n 

input  x 

a = 0 

Is n ≤ 0 ? 

Is x % 2 = 0 ?  

a = a + 1 

n = n - 1 

Output a 

Stop 

No 

No 

Yes 

Yes 
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(ii) What is the purpose of this algorithm? 

fuu we,af.dß;ufhys wruqK l=ula o? 
 

To understand the purpose of this algorithm, a clear view of inputs, outputs, and decisions is crucial. 
fuu we,af.drs;ufha mrud¾:h f;areï .ekSu i|yd fuys wdodk" m%;sodk iy ;SrK j, meyeos,s 
oiqkla mej;Su ;SrKd;aul fõ' 
 

According to the table in (b)(i), n + 1 is the number of turns and n is the number of inputs entered to the 

variable x. 

(b)(i) ys we;s j.=jg wkqj jdr .Kk n+1 ka iy x i|yd we;=¿ lrk wdodk .Kk n ka oelafõ' 
 

As in the algorithm, the main output is the variable a. Since the variable n is used to control how many 

times data should be entered to x, variable x becomes the main input. 

we,af.drs;uhg wkqj m%Odk m%;sodkh jkafka a úp,Hhs' n úp,Hh" x i|yd o;a; we;=¿ lrk jdr 
.Kk md,kh lsrSug fhdod.kakd neúka x úp,Hh m%Odk wdodkh njg m;afõ' 
 

x % 2 = 0 decision is the only relation between the main input and output.  

m%Odk wdodkh iy m%;sodkh w;r mj;sk tlu iïnkaO;djh x % 2 = 0 ;SrKh fõ' 
 

If the decision is true, the algorithm adds 1 to the variable a. Else it does not modify the variable at all. 

;SrKh i;H fõ kï we,af.drs;uh a úp,Hhg 1la tl;= lrhs' ke;fyd;a th lsisu úfgl úp,Hh 
fjkia fkdlrhs' 
 

This is more like counting how many inputs can be divided by 2 without a remainder. In another words, 

the algorithm counts how many inputs are even. 

fuh 2ka b;srs ke;=j fnosh yels wdodk ixLHdj .Kkh lsrSula jeks fõ' fjk;a wdldrhlska 
mejiqjfyd;a" we,sf.drs;uh brÜfÜ jk wdodk ixLHdj .Kkh lrhs' 
 

Therefore, the purpose of this algorithm is to count the even numbers in a set of user given numbers.  
tneúka" fuu we,af.drs;ufha mrud¾:h jkafka mrSYS,lhd ,nd ÿka ixLHdj, we;s brÜfÜ ixLHd 
.Kk .Kkh lsrSuhs' 
 

(iii) Develop a Python program to implement the algorithm expressed by the flow chart. 
.e,Sï igyk u.ska m%ldYjk we,af.dß;uh l%shd;aul lsÍu i|yd mhs;ka l%uf,aLhla f.dvk.kak' 
 

The Python code can be written in many ways, but there are few things that must be in the code. 
mhs;ka fla;h ,sùug wdldr lsysmhla mej;sho fla;h ;=< wksjd¾hfhkau mej;sh hq;= foaj,a 
lsysmhla fõ' 
 

1. There must be variables to perform the tasks carried by variable n, x, and a. 

n, x iy a úp,Hhka úiska lrk ld¾hhka isÿlsrSug úp,Hhka mej;sh hq;=h' 
 

2. User inputs in the algorithm must stay as user inputs in the code. 
we,af.drs;uh ;=< mrsYS,l wdodk fla;h ;=<o mrsYS,l wdodk f,iu mej;sh hq;=h' 

 

3. Both conditions(decisions) in the algorithm must be in the code. 
we,af.drs;uh ;=< i|yka jk fldkafoais ^;SrK& folu fla;h ;=<o mej;sh hq;=h' 

 

4. Output from the code must be exactly same as the flowchart(algorithm). 
fla;fha m%;sodkh" .e,Sï igyfka m%;sodkh iuÕ i¾jiu úh hq;=h' 

 

Method 1 - Using for loop / for Æmh Ndú;fhka 
 

# Get the number of inputs from the user 
n = int(input()) 
 
# Initialize the count of even numbers 
a = 0 
 
 
 
 

-108- RAVINDU BANDARANAYAKE 
 

#ictfromabc 



 

 

 
# Loop to get inputs from the user 
for i in range(n): 

x = int(input()) 
if x % 2 == 0: 

a += 1 
 
# Print the count of even numbers 
print(a) 
 
 
Method 2 - Using while loop / while Æmh Ndú;fhka 
 

# Get the number of inputs from the user 
n = int(input()) 
 
# Initialize the count of even numbers 
a = 0 
i = 0 
 
# Loop to get inputs from the user 
while i < n: 

x = int(input()) 
if x % 2 == 0: 

a += 1 
i += 1 

 
# Print the count of even numbers 
print(a) 
 
 
Method 3 - Using while True loop / while True Æmh Ndú;fhka 
 

# Get the number of inputs from the user 
n = int(input()) 
 
# Initialize the count of even numbers 
a = 0 
i = 0 
 
# Loop to get inputs from the user 
while True: 

if i >= n: 
break 

x = int(input()) 
if x % 2 == 0: 

a += 1 
i += 1 

 
# Print the count of even numbers 
print(a) 
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5. A vehicle rental company has registered vehicle owners. Vehicles are obtained from the owners and 

rented to the customers. Consider the following relations regarding the vehicle rental company. 
tla;rd jdyk l=,shg iemhSfï iud.ulg ,shdmÈxÑ jdyk ysñlrejka we;' ysñlrejkaf.ka jdyk 
,ndf.k mdßfNda.slhka fj; l=,shg ,nd foa' jdyk l=,shg iemhSfï iud.ug wod< my; oelafjk 
iïnkaO;d (relations) i,lkak' 
 
I. Customer (Customer_NIC, Customer_Name, City, Postal_Code) 
II. Vehicle_Owner (Owner_Id, Owner_Name, Contact_No) 
III. Vehicle(Vehicle_Reg_No, Description, Owner_Id) 
 

• The Customer relation contains customer’s national identity card number (NIC) which is unique, 
name, city where he/she is living and the postal code of the city. A customer lives in a single city 
and there are many customers in one city. The postal code depends on the city. 
Customer (mdßfNda.slhd) iïnkaO;djfhys wkkHjk Customer_NIC (mdßfNda.slhdf.a cd;sl 
ye÷kqïm;a wxlh&" Customer_Name (ku)" Tyq$weh Ôj;ajk City (k.rh) iy tu k.rfhys 
Postal_Code (;eme,a fla;h) wvx.= fõ' tla mdßfNda.slhl= tla k.rhl Ôj;ajk w;r tla 
k.rhla ;=< mdßfNda.slhka rdYshla Ôj;a úh yel' ;eme,a fla;h" k.rh u; r|d mj;S 
(depends)' 
  

• The Vehicle_Owner relation contains the Owner_Id which is unique, owner’s name and the 
contact number. 
Vehicle_Owner (jdykh - ysñlre) iïnkaO;djfhys wkkH jQ Owner_Id (ysñlre ye÷kqï 
wxlh)"  Owner_Name (ysïlref.a ku) iy Contact_No (weu;=ï wxlh) wvx.= fõ' 
 

• The Vehicle relation contains the vehicle registration number which is unique, a description 
about the vehicle and the Owner_Id. 
Vehicle (jdykh) iïnkaO;djfhys wkkH jQ jdykfha Vehicle_Reg_No (,shdmÈxÑ wxlh)" 
Description (jdykh ms<sn| úia;rh) iy Owner_Id (ysñlre ye÷kqï wxlh) wvx.= fõ' 

 

A customer can rent more than one vehicle. Also, it is possible to rent one vehicle to many customers 
at different instances. Each vehicle is owned by one owner and one owner can have more than one 

vehicle. 
mdßfNda.slhl=g jdyk tllg jvd l=,shg .; yels h' ;jo lsishï jdykhla mdßfNda.slhka 
lsysmfokl=g fjkia wjia:dj, § l=,shg Èh yels h' iEu jdykhlgu ;ks ysñlrejl= isák w;r" 
tla ysñlrejl=g jdyk tllg jvd ;sìh yels h' 
 

(a) In which normal form do the above relations given in I, II, III above exist? Justify your answer. 

by; I, II yd III ys we;s iïnkaO;d mj;skafka l=uk m%u;lrKfhys o? Tfí ms<s;=r idOdrKSlrKh 
lrkak' 

 
First Normal Form – m<uq m%u:lrKh (1NF) 

• Atomicity - mrudKql;ajh 
Ensures that each column contains only atomic (indivisible) values. This means no repeating groups 

or arrays. 
tla tla ;Srefjys mrudKql ̂ fnÈh fkdyels& w.hka muKla wvx.= nj iy;sl lrhs' fuhska woyia 
lrkafka mqkrdj¾;k lKavdhï fyda wrd fkdue;s njhs' 

 

• Uniqueness - wkkH nj  
Each column must contain unique values, and each row must be unique.  
iEu ;Srejlgu wkkH w.hka wvx.= úh hq;= w;r" tla tla fma<sh wkkH úh hq;=h' 

 
• Single Value - ;kss w.h  

Each field should contain only a single value, not a set of values. 
iEu lafIa;%hlu wvx.= úh hq;af;a tla w.hla muKla ñi w.hka iuQyhla fkdfõ' 
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Second Normal Form / fojk m%u:lrKh (2NF) 

• 1NF Compliance - 1NF wkql+,;dj  
The table must already be in First Normal Form (1NF).  
j.=j oekgu;a m<uq m%:ulrKfha ;sìh hq;=h' 
 

• Full Functional Dependency - mQ¾K ld¾hnoaO mrdh;a;;dj 

Every non-key attribute must be fully functionally dependent on the entire primary key, not just a 

part of it. This eliminates partial dependencies.  
iEu h;=re fkdjk Wm,laIKhlau tys fldgila muKla fkdj iïmQ¾K m%d:ñl h;=r u; mQ¾K 
ld¾hnoaOj r|d mej;sh hq;=h' fuh wdxYsl mrdh;a;;d bj;a lrhs'  

 

Third Normal Form - ;=kajk m%u:lrKh (3NF)  

• 2NF Compliance - 2NF wkql+,;dj  
The table must already be in Second Normal Form (2NF). 

j.=j oekgu;a fojk m%u:lrKfhka (2NF) ;sìh hq;=h' 
 

• No Transitive Dependency - ixl%dka;s mrdh;a;;dj ke;  
All non-key attributes must be directly dependent on the primary key, meaning there should be no 

transitive dependencies. This eliminates dependencies where non-key attributes depend on other 

non-key attributes. 
ish¨u m%Odk fkdjk Wm,laIK m%d:ñl h;=r u; fl,skau r|d mej;sh hq;=h" tkï ixl%dka;s 
mrdh;a;;d fkd;sìh hq;=h' fuu.ska h;=r fkdjk Wm,laIK fjk;a m%Odk fkdjk Wm,laIK 
u; r|d mj;sk mrdh;a;;d bj;a lrhs' 

 
I → Customer Relation / mdßfNda.sl iïnkaO;djh 

• Customer NIC is the primary key (unique). 

Customer NIC tl m%d:ñl h;=rhs ^tAlSh fõ&' 
 

• Postal Code depends on City, not directly on Customer NIC. This indicates a transitive dependency. 

;eme,a fla;h (Postal Code),Customer NIC u; fl,skau fkdj k.rh (City) u; r|d mj;S' fuh 
ixl%dka;s mrdh;a;;djla fmkakqï lrhs' 
 

Therefore, the Customer relation is in 2NF (Second Normal Form) because it has a primary key and no 

repeating groups, but it's not in 3NF due to the transitive dependency. 

tneúka" mdßfNda.sl iïnkaO;djh 2NF ^fojk idudkH wdlD;sh& ;=< we;" ukao thg m%d:ñl 
h;=rla we;s w;r mqkrdj¾;k lKavdhï fkdue;s kuq;a ixl%dka;s mrdh;a;;dj ksid th 3NF ys 
fkdue;' 
 
II → Vehicle Owner Relation / jdyk ysñlre iïnkaO;djh 
• Owner Id is the primary key. 

Owner Id tl m%d:ñl h;=rh. 
 

• All non-key attributes (Owner Name, Contact No) depend directly on the primary key. 

ish¨u h;=re fkdjk .=Kdx. (Owner Name, Contact No) m%d:ñl h;=r u; fl,skau r|d mj;S' 
 

Therefore, the Vehicle Owner relation is in 3NF (Third Normal Form) because it's in 1NF, 2NF, and 

there are no transitive dependencies. 

tneúka" jdyk ysñlre iïnkaO;djh 3NF ^f;jk idudkH wdlD;sh& ;=< we;" ukao th 1NF, 2NF 
j, jk w;r ixl%dka;s mrdh;a;;d fkdue;' 
 

III → Vehicle Relation / jdyk iïnkaO;djh 
• Vehicle Reg. No is the primary key. 

Vehicle Reg. No tl m%d:ñl h;=rh. 
 

• Sometime Description depends on Vehicle Reg. No. 

iuyr úg Description tl Vehicle Reg. No. u; r|d mj;S' 
 

• Sometime Owner Id depends on Vehicle Reg. No. 

iuyr úg Owner Id tl Vehicle Reg. No. u; r|d mj;S' 
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Therefore, the Vehicle relation is in 2NF (Second Normal Form) because it's in 1NF and all non-key 

attributes are fully functionally dependent on the primary key, but it's not in 3NF due to the lack of 

transitive dependencies (there are none). 

tneúka" jdyk iïnkaO;djh 2NF ^fojk idudkH wdlD;sh& ;=< we;" ukao th 1NF ys we;s w;r 
ish¨u h;=re fkdjk .=Kdx. m%d:ñl h;=r u; mQ¾K ld¾hnoaOj r|d mj;S" kuq;a ixl%dka;s mrdh;a;;d 
fkdue;slu ksid th 3NF ys fkdue; ^lsisjla ke;&' 

 
(b) Convert the above relations to the next Normal Form from the current Normal Form which you have 

stated in 5(a). (Present the contents relevant to the labels      to      indicated in the following table as 
your answer.) 
by; iïnkaO;d" Tn úiska 5 (a) fldgfiys i|yka lrk ,o oekg mj;sk m%u;lrKfhka" ó<Õ 
m%u;lrKhg yrjkak' (my; j.=fjys isg olajd jk f,an,j,g wod< oE Tfí ms<s;=r f,i bÈßm;a 
lrkak') 
 

 

Relation I 

P: 3NF 

S: Customer (Customer_NIC, Customer_Name, City) 

    Customer_ City(City, Postal_Code) 
 

Relation II 

Q: 3NF / It cannot be normalized further from 3NF 

T: Vehicle_Owner (Owner_Id, Owner_Name, Contact_No) 
 

Relation III 

R: 3NF / It cannot be normalized further from 3NF 

U:Vehicle(Vehicle_Reg_No, Description, Owner_Id) 

 
 
Explanation of Conversions / mßj¾;k meyeÈ,s lsÍu 
Customer (1NF to 2NF): 

• We remove the transitive dependency by creating a new table called City (City, Postal Code). 

wms City (City, Postal Code) kñka kj j.=jla ks¾udKh lsÍfuka ixl%dka;s mrdh;a;;dj bj;a 
lruq' 

• The Customer table now only has attributes directly dependent on the primary key (Customer NIC). 
mdßfNda.sl j.=fõ oeka we;af;a m%d:ñl h;=r u; iDcqju r|d mj;sk .=Kdx. muKs' 

• The City table establishes the relationship between City and Postal Code. 

k.r (City) j.=j k.rh iy ;eme,a fla;h w;r iïnkaO;djh ia:dms; lrhs' 
 

Vehicle Owner (Already in 3NF): 

• No changes are needed as it's already in 3NF. 

th oekgu;a 3NF ys we;s neúka fjkialï wjYH fkdfõ' 
 

Vehicle (2NF to 3NF): 

• There are no transitive dependencies in the Vehicle table, so it is already in 3NF. No changes are 

needed. 

jdyk j.=fõ ixl%dka;s mrdh;a;;d fkdue;" tneúka th oekgu;a 3NF ys we;' lsisÿ fjkila 
wjYH fkdfõ' 

 
 
 

Relation No. Next Normal Form Relation/s in Next Normal Form 

I   

II   

III   

 

P

  
Q

  R

  

S

  
T

  U
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(c) Draw an Entity Relationship (ER) diagram to depict, the above relations by identifying the 

relationships, key attributes, other attributes and the cardinality. 
iïnkaO;djhka (relationships), h;=re Wm,els (key attributes), fjk;a Wm,els iy .KkSh;d (cardinality) 
y÷kd.ksñka by; iïnkaOkd ksrEmKh lsÍu i|yd N+;d¾:-iïnkaO;d (ER) igykla w¢kak' 
 

 
 

(d) It is necessary for the company to keep the details of renting vehicles by customers. Create a relation 

called “Rent”, including the details Rent_Date, Start_Time and End_Time. 
mdßfNda.slhka úiska jdyk l=,shg .ekSu ms<sn| úia;r iud.u úiska ;nd .ekSu wjYH fõ' Rent_Date 
(l=,shg .;a Èkh)" Start_Time (wdrïN jQ fõ,dj) yd End_Time (wjika jQ fõ,dj) hk úia;r o we;=<;a 
jk Rent ^l=,shg .ekSu) f,i ye¢kafjk iïnkaO;djhla (relation) ks¾udKh lrkak' 
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Alternative / úl,am 1: 

Rent(Customer_NIC, Vehicle_Reg_No, Rent_Date, Start_Time, End_Time) 
 

Alternative / úl,am 2: 

CREATE TABLE Rent  
(Customer_NIC varchar(10),  
Vehicle_Reg_No varchar(8), Rent_Date date, Start_Time time, End_Time time, 
PRIMARY KEY (Customer_NIC, Vehicle_Reg_No); 
 

(e) Write an SQL statement to select Owner_Id and Vehicle_Reg_No of all the vehicles owned by each 
vehicle owner. 
tla tla jdyk ysñlreg whs;s ish¨  u jdykj, Owner_Id (ysñlre ye÷kqï wxlh) iy Vehicle_Reg_No 
(jdykfha ,shdmÈxÑ wxlh) Select (f;dard .ekSu) i|yd SQL j.ka;shla ,shd olajkak' 
 
SELECT Owner_Id, Vehicle_Reg_No FROM Vehicle; 
SELECT Owner_Id,Vehicle_Reg_No FROM Vehicle GROUP BY Owner_Id; 
 

6.(a) A blood testing centre has the following activities:  
f,a mÍlaId lsÍfï uOHia:dkhl my; l%shdldrlï we;' 
 
The patient hands over the test request slip to the receiving counter. Receiving counter issues an 
invoice to the patient and sends a copy to the cashier. The patient checks the invoice, approves it and 
hands it over to the cashier with the payment. Cashier issues a receipt to the patient and also sends a 
copy of the receipt to the laboratory. Patient hands over the receipt to the laboratory. The laboratory 
verifies the patient and conducts the blood test and returns the updated receipt marked as ‘done’ to 
the patient. The laboratory sends the report to the receiving counter. Later, the patient hands over 
the updated receipt to the receiving counter and the receiving counter hands over the report to the 
patient with the re-updated receipt marked as ‘issued’. 
mÍlaIdj isÿ lrk f,i kshu l< ;=Kavqj frda.shd úiska Ndr .ekSfï ljqkagrhg Ndr fokq ,efí' Ndr 
.ekSfï ljqkagrh úiska frda.shd fj; jd¾Kdjla (invoice) ksl=;a lr tys msgm;la whleñ fj; hjkq   
,efí' frda.shd úiska jd¾Kdj mÍlaId lr (check) th wkqu; lsÍfuka miq whleñ fj; f.ùu (payment) 
iu. Ndr fokq ,efí' whleñ úiska ßisÜm;la frda.shd fj; ksl=;a lr tys msgm;la mÍlaIKd.drh fj; 
hjkq ,efí' frda.shd úiska ßisÜm; mÍlaIKd.drh fj; Ndr fokq ,efí' mÍlaIKd.drh úiska frda.shd 
;yjqre lr" f,a mÍlaIdj isÿ lsÍfuka miq “isÿl<d -(done)” f,i hdj;ald,Sk lrk ,o (updated) ßisÜm; 
frda.shdg fokq ,efí' mÍlaIKd.drh u.ska jd¾;dj (Report) Ndr .ekSfï ljqkagrh fj; hjkq ,efí' 
miqj frda.shd úiska hdj;ald,Sk lrk ,o ßisÜm; Ndr .eksfï ljqkagrhg ,nd fok w;r tu ljqkagrh  
“ksl=;al<d -(issued)”  f,i i,l=Kq lr kej; hdj;ald,Sk lrk ,o ßisÜm; iu. jd¾;dj frda.shd fj; 
ksl=;a lrkq ,efí' 

 

(i) The context diagram for the above activities, with missing data flows (P), (Q), (R), (S) and (T) is given 

in Figure 1 below. 

by; l%shdldrlï i|yd ixo¾N igyk (context diagram) (P), (Q), (R), (S) iy  (T) hk ia:dkj,g 
wod< o;a; .e,Sï (data flows) fkdue;sj 1 jk rEmfhys § we;' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Blood 

Testing 

System 

Patient 

Q

  Approved Invoice  +  Payment 
 

Receipt 

Updated Receipt 

Re-updated Receipt 

P

  

R

  

S

  

T

  Figure 1 
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Identify the five missing data flows from the description given above and write them down. 
oS fkdue;s o;a; .e,Sï my by; úia;rfhka y÷kdf.k ,shd olajkak' 
 
Context diagram/ ikao¾N rEm igyk 
 

A Context Diagram is a high-level visual representation of a system. 
ikao¾N rEm igykla hkq moaO;shl by< uÜgfï oDYH ksrEmKhls' 
 

It shows the system as a single process with its interaction with external entities. 
th moaO;sh ndysr N+;d¾: iuÕ wka;¾l%shd lrk ;ks l%shdj,shla f,i fmkajhs' 
 

Components of a context diagram/ ikao¾N rEm igykl ixrpl 
 

1.System / moaO;sh     3.Data flow / o;a; m%jdyh 
 

        
        

 

2.External entity / ndysr N+;d¾:    4.Copy of an external entity  
        ndysr N+;d¾:hl msgm;la 
 

         

        

 

 

 

In the given context diagram the system “Blood Testing System” is represented by a rectangular shape. 

The copy of the external entity “Patient” is given and the data flow between the external entity and the 

system is showed by the arrows. 

,nd § we;s ikao¾Nh rEm igyfkys “reêr mÍlaIK moaO;sh” hk moaO;sh iDcqfldaKdi%dldr 
yevhlska ksrEmKh flf¾' 
frda.shd hk ndysr N+;d¾:fha msgm; ,nd § we;s w;r ndysr N+;d¾:h iy moaO;sh w;r o;a; 
m%jdyh B;, u.ska fmkajhs' 
 
The answers should be about the data provided to the system by the external entity and the data provided 

by the system to the external entity. 
ms<s;=re úh hq;af;a ndysr N+;d¾:h uÕska moaO;shg imhk o;a; iy moaO;sh uÕska ndysr 
N+;d¾:hg ,nd fok o;a; ms<sn|jhs' 
The answers should be in the form of nouns. 
ms<s;=re kdu mo wdldrfhka úh hq;=h' 
 
Answers / ms<s;=re, 
 

P – Test request slip / Request slip / mÍlaIdj kshulsÍfï ;=Kavqj $ kshu lsÍfï ;=Kavqj 

Q – Invoice / jd¾Kdj 

R – Receipt / ßisÜm; 

S – Updated receipt / hdj;ald,Sk jQ ßisÜm; 

T – Report / jd¾;dj 
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(ii) Level 1 of the DFD for the above context diagram is shown in Figure 2. 

by; ixo¾N igyk i|yd o;a; .e,Sï igyfkys (DFD ys) m<uq uÜgu (Level 1) 2 rEmfhys 
fmkajd we;' 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Data Flow Diagram Level - 1 
o;a; .e,Sï igyk - m<uq fldgi 
 

A level-1 Data Flow Diagram provides a more detailed view of  the system, breaking down the main 

process shown in the context diagram into sub processes. 
m<uq uÜgfï o;a; .e,Sï igyk uÕska moaO;sh ms<sn| jvd;a iúia;rd;aul o¾Ykhla imhk 
w;r" ikao¾N rEm igyfka oelafjk m%Odk l%shdj,sh Wm l%shdj,s njg fjka lrhs' 
 
Components of a Data Flow Diagram Level 1 
o;a; .e,Sï igykl ixrpl - m<uq fldgi 
 
External entity/ ndysr N+;d¾: 

 

 

 

 

 
Process/ l%shdhkh 

 
 

 

 

 

 

 

A. Write a suitable term to replace the label (W) in Process 2.0. 

2.0 l%shdhkh i|yd (process) ia:dkhg (W) iqÿiq mohla ,shd olajkak' 
 

W - Payments / f.ùï 
 

As the label W is given inside a process box, a process processed in the system should be the answer. 

l%shdhkh ;=< W f,an,h ,nd § we;s neúka" moaO;sh ;=< ieliQ l%shdj,shla ms<s;=r úh hq;=h' 
 

Process 

Blood Test 

Request 

1.0 

Process 

..................... 

2.0 

Process 

Report 

3.0 

Patient 

Re-

updated 

Receipt 

Receipt 

Updated Receipt 

T

  

S

  

Q

  

P

  

Q

  

X

  

R

  

R

  

W

  

T

  

Figure 2 

Data flow/ o;a; m%jdyh 
  

 

  Database/ o;a; m%jdyh 
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B. Identify and write down the missing data flow labelled (X). 

(X) i|yd ;sìh hq;= o;a; .e,Su y÷kdf.k ,shd olajkak' 
 

X – Approved Invoice + Payment / wkqu; jd¾Kdj + f.ùu 
 

(b)(i) What is requirement analysis? 

wjYH;d úYaf,aIKh (requirement analysis) hkq l=ula o? 
 

Requirement Analysis/ wjYH;d úYaf,aIKh 
Requirement Analysis is the process of identifying, gathering, and documenting the needs and 

expectations of stakeholders(clients) for a system or project. 
wjYH;d úYaf,aIKh hkq moaO;shla fyda jHdmD;shla i|yd md¾Yjlrejkaf.a ^fiajdodhlhskaf.a& 
wjYH;d iy wfmalaIdjka y÷kd .ekSu" /ia lsÍu iy f,aLk.; lsÍfï l%shdj,shhs' 

 

It is a critical phase in software development and project management, ensuring that the final product 

meets user and business requirements. 
th uDÿldx. ixj¾Okfha iy jHdmD;s l<ukdlrKfha ;SrKd;aul wjêhls" wjidk ksIamdokh 
mßYS,l iy jHdmdßl wjYH;d imqrd,k nj iy;sl lrhs' 

 

This process involves / fuu l%shdj,shg we;=<;a jkafka" 
• Understanding functional (what the system should do) and non-functional (performance, security, 

usability) requirements. 

ld¾hnoaO (moaO;sh l< hq;= foa) iy ld¾hnoaO fkdjk (ld¾h idOkh" wdrlaIdj" Wmfhda.S;dj) 
wjYH;d wjfndaO lr .ekSu'  
 

• Engaging with stakeholders through interviews, surveys and prototyping to clarify needs. 
wjYH;d meyeÈ,s lr .ekSu i|yd iïuqL idlÉPd" iólaIK iy uQ,dlD;slrKh yryd 
md¾Yajlrejka iuÕ iïnkaO ùu' 
 

• Documenting requirements in formats like the Software Requirement Specification (SRS). 

uDÿldx. wjYH;d msßú;r (SRS) jeks wdlD;sj, wjYH;d f,aLk.; lsÍu' 
 

• Validating requirements to ensure they are clear, complete, and testable before development begins. 
ixj¾Okh wdrïN lsÍug fmr tAjd meyeÈ,s" iïmQ¾K iy mÍlaId l< yels nj iy;sl lsÍu 
i|yd wjYH;d ;yjqre lsÍu' 

 

A well-executed requirement analysis helps in avoiding project failures, reducing errors, and ensuring 

smooth development and implementation. 
fyd¢ka l%shd;aul lrk ,o wjYH;d úYaf,aIKhla jHdmD;s wid¾:l ùu j<lajd .ekSug" fodaI 
wju lsÍug iy iqug ixj¾Okh iy l%shd;aul lsÍu iy;sl lsÍug WmldÍ fõ. 

 

The answer could be anyone of the followings; 

ms<s;=r my; i|yka ´kEu tlla úh yelsh; 

• Analyzing / finding the requirements of an information system before its development. 
f;dr;=re moaO;shla ixj¾Okh lsÍug fmr tys wjYH;d úYaf,aIKh lsÍu $ fiùu' 
 

• Finding the functional and non-functional requirements of a system. 
moaO;shl ld¾hnoaO iy ld¾hnoaO fkdjk wjYH;d fidhd .ekSu' 
 

• Analyzing the requirements of a proposed system. 
fhdað; moaO;shl wjYH;d úYaf,aIKh lsÍu' 
 

• Studying and analyzing the user needs to define the problem domain and system requirements. 
mßYS,lhd wjYH;d wOHkh lsÍu iy úYaf,aIKh lsÍu u.ska .eg¿fjys jiu iy moaO;s 
wjYH;d y÷kd .ekSu' 
 

• Determining user expectations for a new or modified product. 
kj fyda fjkia lrk ,o ksIamdokhla i|yd mßYS,l wfmalaIdjka ;SrKh lsÍu' 
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(ii) List two advantages of requirement analysis. 

wjYH;d úYaf,aIKfhys jdis folla ,ehsia;=.; lrkak. 
 
Answers could be anyone of the followings / ms<s;=re my; i|yka ´kEu tlla úh yelsh. 
 

• Allows to discover the system scope/boundary and the nature of system interaction within its 

environment. 
moaO;s úIh m:h$iSudj iy tys mßirh ;=< moaO;s wka;¾l%shd j, iajNdjh fidhd .ekSug 
bv i,ihs' 
 

• Allows to detect and resolve conflicts between the requirements. 
wjYH;d w;r .egqï y÷kd .ekSug iy úi£ug bv i,ihs' 
 

• Allows to prioritize requirements relatively to each other. 
tlsfkldg idfmalaIj wjYH;d j,g m%uqL;ajh §ug bv i,ihs' 
 

• Helps in deciding the critical success factors. 
;SrKd;aul id¾:l idOl ;SrKh lsÍug WmldÍ fõ' 
 

• Reduces projects /implementation risks. 
jHdmD;sfha $ l%shd;aul lsÍfï wjodkï wvq lrhs' 
 

• Helps in distinguishing functional and non-functional requirements. 
ld¾hnoaO iy ld¾hnoaO fkdjk wjYH;d fjkalr y÷kd .ekSug WmldÍ fõ' 

 
For additional reading/ wu;r lshùu i|yd; 

 

Advantages / jdis Disadvantages / wjdis 
Clear Understanding of Requirements – 

Ensures all stakeholders have a shared vision. 

wjYH;d ms<sn| meyeÈ,s wjfndaOhla - 
ish¨u md¾Yjlrejkag yjq,a oelaula we;s 
nj iy;sl lrhs' 

Time-Consuming – Gathering and analyzing 

requirements can delay development. 

ld,h .; lsÍu - wjYH;d tla/ia lsÍu iy 
úYaf,aIKh lsÍu ixj¾Okh m%udo l< yelsh' 

Reduces Development Errors – Identifies 

issues early, preventing costly mistakes. 

ixj¾Ok fodaI wvq lrhs - .eg¿ l,ska 
y÷kd .ekSu" ñ, wêl jerÈ j<lajd .ekSu' 

Difficult to Capture Complete Requirements – 

Users may not always know exactly what they 

want. 

iïmQ¾K wjYH;d .%yKh lr .ekSug wmyiqh - 
mßYS,lhka iEu úgu ;ukag wjYH foa yßhgu 
fkdokakjd úh yel' 

Saves Time and Cost – Efficient resource 

allocation minimizes rework. 

ld,h iy msßjeh b;sß lrhs - ld¾hlaIu 
iïm;a fjka lsÍu kej; jev lsÍu wju 
lrhs' 

High Initial Cost – Skilled analysts, meetings, and 

tools add to early project expenses. 

by< wdrïNl msßjeh - olaI úYaf,aIlhska" 
/iaùï iy fuj,ï uq,a jHdmD;s úhoï j,g 
tl;= fõ' 

Improves Communication – Enhances 

collaboration between clients, developers, and 

users. 

ikaksfõokh jeä ÈhqKq lrhs - 
fiajdodhlhska" ixj¾Olhska iy mßYS,lhska 
w;r iyfhda.S;dj jeä ÈhqKq lrhs' 

Dependency on Stakeholders – Inactive 

stakeholders may lead to incomplete or incorrect 

requirements. 

md¾Yjlrejka u; hemSu - wl%sh md¾Yjlrejka 
wiïmQ¾K fyda jerÈ wjYH;d j,g fya;= úh 
yel 

Better Project Planning – Helps in setting 

realistic timelines, budgets, and milestones 

jvd fyd| jHdmD;s ie,iqï lsÍu - h:d¾:jd§ 
ld, kshuhka" whjeh iy ikaêia:dk 
ieliSug WmldÍ fõ 

Risk of Misinterpretation – Poor documentation 

can lead to misunderstandings. 

jerÈ w¾:l:k wjodku - ÿ¾j, ,shlshú,s 
jrojd jgyd.ekSï j,g fya;= úh yel 

Enhances Quality – Ensures a reliable, user-

friendly, and efficient final product. 

.=Kd;aulNdjh jeä ÈhqKq lrhs - úYajikSh" 
mßYS,l-ys;ldó iy ld¾hlaIu wjika 
ksIamdokhla iy;sl lrhs' 

Changes Can Be Difficult – Modifications after 

analysis may impact timelines and budgets. 

fjkialï wmyiq úh yel - úYaf,aIKfhka miq 
fjkia lsÍï ld, kshuhka iy whjeh flfrys 
n,mE yelsh' 
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(iii) Give one method that can be used to verify whether a functional requirement is satisfied in a system. 

lsishï moaO;shl tys ld¾hnoaO wjYH;djhla ;Dma; jkafka oehs ;yjqre lr .ekSug Ndú; l< 
yels tla l%uhla ,nd fokak. 
 
Functional requirements / ld¾hnoaO wjYH;d 
 

A functional requirement defines what a system should do. It specifies the features, operations, and 

processes that the system must perform to meet user and business needs. 
ld¾hnoaO wjYH;djhla moaO;shla l< hq;= foa ks¾jpkh lrhs' mßYS,l iy jHdmdßl wjYH;d 
imqrd,Su i|yd moaO;sh úiska bgq l< hq;= úfYaIdx." fufyhqï iy l%shdj,Ska th kshu lrhs' 

 

Why is verifying a functional requirement needed in system development? 

moaO;s ixj¾Okfha§ ld¾hnoaO wjYH;djhla i;Hdmkh lsÍu wjYH jkafka wehs? 

 

It / th" 
• Ensures Accuracy – Confirms that the system functions as expected and meets user needs. 

ksrjoH;djh iy;sl lrhs - moaO;sh wfmalaIs; mßÈ l%shd;aul jk nj iy mßYS,l wjYH;d 
imqrd,k nj ;yjqre lrhs' 
 

• Prevents Errors – Detects and fixes issues early, reducing costly rework. 
fodaI j<lajhs - ñ, wêl m%;sks¾udKh wvq lrñka .eg¿ l,ska y÷kdf.k ksrdlrKh lrhs' 
 

• Enhances Quality – Ensures reliability, security, and efficiency in the final product. 
.=Kd;aulNdjh jeä ÈhqKq lrhs - wjidk ksIamdokfha úYajikSh;ajh" wdrlaIdj iy 
ld¾hlaIu;dj iy;sl lrhs' 
 

• Improves User Satisfaction – Ensures the system meets user expectations and business goals. 
mßYS,l ;Dma;sh jeä ÈhqKq lrhs - moaO;sh mßYS,l wfmalaIdjka iy jHdmdßl b,lal 
imqrd,k nj iy;sl lrhs' 
 

• Supports Testing – Provides a foundation for test cases and validation. 
mÍlaIK i|yd iyh olajhs - mÍlaIK wjia:d iy j,x.= lsÍu i|yd mokula imhhs' 

 

So, verifying the functional requirements is essential to ensure the system meets its intended purpose. 
tneúka moaO;sh tys wfmalaIs; wruqK imqrd,Su iy;sl lsÍu i|yd ld¾hnoaO wjYH;d ;yjqre 
lsÍu w;HjYH fõ' 

 

Here are valid methods that can be used to verify functional requirements. Anyone of the 

followings can be used as the answer. 
ld¾hnoaO wjYH;d i;Hdmkh lsÍug Ndú;d l< yels j,x.= l%u my; oelafõ' ms<s;=r f,i my; 
i|yka ´kEu fohla Ndú;d l< yel' 
 
• Through testing methods based on functional requirements (Except system testing and integration 

testing) 
ld¾hnoaO wjYH;d u; mokï jQ mÍlaIK l%u yryd ^moaO;s mÍlaIK iy tAldnoaO mÍlaIK 
yer& 
eg: Through unit testing / tAll mÍlaIdj yryd 
 

• Through validation / verification 
j,x.=lrKh $ i;Hdmkh yryd 
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(iv) The following list consists of some functional, non-functional and other requirements of a proposed 

school library management system where users can borrow and return books in addition to other 
usual tasks. 
wfkl=;a idudkH ld¾hhkag wu;rj mßYS,lhkag fmd;a neyer f.k hd yels yd Ndr Èh yels 
fhdað; mdi,a mqia;ld, l<ukdlrK moaO;shl we;eï ld¾hnoaO" ld¾hnoaO fkdjk iy fjk;a 
wjYH;d my; oelafjk m%ldYj, we;=<;a fõs.  
 
(A) The system should authenticate users through username and password. 

moaO;sh úiska mßYS,l ku iy uqrmoh u.ska mßYS,lhkaf.a wkkH;djh iy;sl l< hq;= h' 
 

(B) The system should enable users to search for books based on the title, type, ISBN No. or publisher 

name. 

fmd;l ku" j¾.h" ISBN wxlh fyda m%ldYl ku mdol lr .ksñka mßYS,lhkag fmd;a fiùug 
moaO;sh ;=< wjia:dj ;sìh hq;= h' 
 

(C) The total cost for the library system should be less than Rs. 500 000.00. 
mqia;ld, moaO;sfhys iïmQ¾K úhou re' 500 000.00 g jvd wvq úh hq;= h ' 
 

(D) The system should be available 99% of the total time. 
moaO;sh uq¿ ld,fhka 99% l%shd;aulj mej;sh hq;= h (available)' 
 

(E) The system development should be completed within 9 months. 
moaO;s ixj¾Okh udi 9la ;=< iïmQ¾K l< hq;= h' 
 

(F) Book lending details should be preserved even if the system crashes during operation. 
l%shd;aul fjñka mj;sk úg moaO;sh ì|jeàula isÿ jqj o" fmd;a neyer §fï úia;r wdrlaId úh 
hq;= h' 
 

(G) The book database of the school library management system must be secured by preventing 
unauthorized access. 
mdi,a mqia;ld, l<ukdlrK moaO;sfhys fmd;a o;a; iuqodh wkjir m%fõYhkaf.ka ej<lajd 
wdrlaId l< hq;= h' 
 

(H) Since the Past Pupils Association has indicated its willingness to develop the system, preference 
will be given to them.  
mdif,ys wdÈ YsIH ix.uh fuu moaO;sh ixj¾Okh lsÍug leue;a; olajd we;s neúka thg jeä 
ukdmhla Èh hq;=h' 

 

From A to H, identify and write down the labels of two functional requirements and two non-functional 

requirements respectively. 
(A) isg (H) j,ska ld¾hnoaO (functional) wjYH;d foll f,an, iy ld¾hnoaO fkdjk (non-
functional) wjYH;d foll f,an, y÷kdf.k ms<sfj<ska ,shd olajkak' 
 
First let’s identify the difference between a functional requirement and a non-functional requirement. 
uq,skau wms ld¾hnoaO wjYH;djhla iy ld¾hnoaO fkdjk wjYH;djhla w;r fjki y÷kd .ksuq' 
 

What is a functional requirement? 
ld¾hnoaO wjYH;djhla hkq l=ulao@ 
 

A functional requirement defines what the system must do, including specific features, operations, and 

processes. 
ld¾hnoaO wjYH;djhla uÕska ksYaÑ; úfYaIdx." fufyhqï iy l%shdj,s we;=¿j moaO;sh l< hq;=u 
foa ks¾jpkh lrhs' 
 

eg: The system must allow users to log in with a username and password. 
Wod( moaO;sh mßYS,l kduhla iy uqrmohla iuÕska f,d.a ùug mßYS,lhskag bv Èh hq;=h' 
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What is a non-functional requirement? 
ld¾hnoaO fkdjk wjYH;djhla hkq l=ulao@ 
 

A non-functional requirement defines how the system should perform, focusing on quality attributes like 

performance, security, and usability. 
ld¾hnoaO fkdjk wjYH;djhla uÕska moaO;sh l%shd l< hq;= wdldrh ks¾jpkh lrhs" ld¾h 
idOkh" wdrlaIdj iy Wmfhda.S;dj jeks .=Kd;aul .=Kdx. flfrys wjOdkh fhduq lrhs' 
 

eg: The system should load within 2 seconds under normal conditions. 

Wod( idudkH ;;aj hgf;a ;;amr 2la we;=<; moaO;sh mQrKh úh hq;=h' 
 
Key Difference / m%Odk fjki; 
 

Functional requirements describe actions and features of the system while non-functional requirements 

describe performance, reliability, and constraints. 
ld¾hnoaO wjYH;d moaO;sfha l%shd iy úfYaIdx. úia;r lrk w;r ld¾hnoaO fkdjk wjYH;d 
ld¾h idOkh" úYajikSh;ajh iy iSudjka úia;r lrhs' 
 

So now we have to separate the given requirements according to the key features of the both functional 

and non-functional requirements. 
tneúka oeka wmg ld¾hnoaO iy ld¾hnoaO fkdjk wjYH;d foflysu m%Odk ,laIK wkqj ,nd § 
we;s wjYH;d fjka lsÍug isÿfõ' 
 
Accordingly, the answers will be as follows. 

tA wkqj ms<s;=re my; mßÈ fõ. 
 

• Functional requirements / ld¾hnoaO wjYH;d:  A , B 

 

• Non-functional requirements / ld¾hnoaO fkdjk wjYH;d: D , F , G 

 

Why other mentioned requirements are not given for the answers? 
ms<s;=re i|yd fjk;a i|yka wjYH;d ,nd fkdfokafka wehs@ 
 

• (C) is a budgetary constraint related to project management, not the system behavior or 

performance.  

(C) hkq jHdmD;s l<ukdlrKhg iïnkaO msßjeh iSudjls" moaO;s yeisÍu fyda ld¾h idOkh 
fkdfõ'  

 

• (E) defines a timeline constraint for project completion, not a feature or the system quality. 
(E) úfYaIdx.hla fyda moaO;sfha .=Kd;aul Ndjhla fkdj" jHdmD;s ksu lsÍu i|yd ld, iSudjla 
ks¾jpkh lrhs' 

 

• (H) specifies a vendor selection preference, which affects project execution but not the system 

behavior or performance. 

(H) jHdmD;s l%shd;aul lsÍug n,mdk kuq;a moaO;s yeisÍug fyda l%shdldÍ;ajhg n,mEula isÿ 
fkdlrhs' 
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