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1. Which of the following is a hardware device that maps virtual addresses to physical addresses?
SO £IedDs & §Neds DOOR godx @8 (virtual addresses) eswSew @ (physical addresses)
RO g MG DOSM § cadr® copdns 8 &?

1) bus/ @®®
2) cache memory / 58> @oDw®
3) control unit / ®)e®» S

4) memory management unit / @& DHEDNDOZ St
5) register / eOBEmO®

Answer: 4)

Bus / @ew®
This is a communication system that transfers data between components inside a computer or between

computers. It doesn't handle address mapping.
600 =0OIMDRE DE GO 00D GO 68 a0V DO £5D HOBVIOL WO ©SSHedes
cERBHED. &0 8» B8H0Eve HO® ®HEOWSes oNo.

Cache memory / 58 ®owo
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
eRw N SOEE en SOVID PBHVRS O DO OB HEVENRD GIEO® By BB’ ©ewWdE.
00 500 ®)0m DO £Hm OIN) DOD HYPD IS CB® On GMOS BHLBGD eMWOB

Control unit/ ege Swowm

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 & c®® enoe omemned Smdsdn c®emndd. 8r al0rmmed DD, g OHDHO®
o) OB Tonn, 66 §ED/EBe)® Col® 60m @D aid coees DD B0 D HIMO®
cDe® 9P O s BBHLBvm H3R Be EMWOR.

Memory management unit (MMU) / @o oe@enmdsn Swmen
This hardware device maps virtual addresses to physical addresses. It's crucial for managing memory in

a computing system.
eO® £ad)® &M 6@I5D BB® 0D guds TBm BHWEVD WOR. OV SEABHRD MWD
DEAMOI 5 oeHm O g Oe®s ©d.

Register / eo868006®

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.

e®@® CPU g i85 08 68vdd @) o@nnd. CPU &0 geds cedsr 800 0vn 5o
BOBLOL ond im, YT SO cedw CBH O gudn BB BHE®D EMWOR.
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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.

eOR EEBN0 aoses SOOI SEABOE 6B O3 P OB (e BGS @S WOM)
exI5n Pow RB® (0@ cadrr B85 ®Bm WoO®) DD =ddbomnn 53 we®m DO Y
5E0D £ad® SODMRE @i ®. 600 FPIOR®L H0» aldwHn SE€N5 6EeH) GOSOOS DS
A% Sged SMeHn DO &5 5D PHLWRO OR) BMR ©m MVBHE Br o amds oW
gOM®s @)D 5300 SiRed®s DD 9 HRH® DS.

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.

00ED HPewr), 05 TB8® POV HE® SO OFNS 66 6CRAAE 6ERH T MO® GO
e C8» cadr® dmmed HESwm SINGO 6T MOR. ML DEPMDOM Swwew (MMU)
BRSO 6E)EEE HESO £ad® E)HORE ¥ BB H3® HROER.

2. Which of the following represents the bitwise AND operation of the two binary numbers 01010101
and 101010107
oo 900 01010101 @& 10101010 we £ &3 ecen® 9 e@®d AND (bitwise AND)
ePemE® HoreEm OB &?

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

Answer: 1)
Explanation / et=tg@ 83®:

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.

39 exdm AND og) obBm AND ©@8) cecwmn g0 39 0 &g 90 €000 6ResmRdR.
O ©odn) CEeHHR O O 9 BHOP mwesicmn WO JQ ceo® 1 #H8, 1 ghoan DO gmo,
ol emAD »® d» (0 eHe)mn DOB.

Bitwise AND

Therefore, the correct answer is 1).
OO, HOOE BEMO 1) @d.

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:

o €000 ©@N ecem®® bitwise OR @& bitwise XOR c@eenp® &8¢ oo 80 Ered®
eBfeons cno ot 6eDy @led

| Bitwise OR | | Bitwise XOR
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3. Use of public key and private key in encryption and decryption processes is called
emg O (public key) ©® e=vém@d wpd (private key) edmews 8¢ emede ©&SH WD
(encryption) &® @ds deSoan (decryption) ®esos ESes,

1) asymmetric encryption / §o@856m @& eBHan 6 .
2) digital encryption / &)t Q& eSHN® 6@ .

3) hybrid encryption / e£@x® @&y e 6H ©.
4) private key encryption / ee€®Em 0t @&y eSoon 6RE .
5) symmetric encryption / 086 @&Sn eHNG 6E® .

Answer: 1)

Cryptography - @8 etSoenm

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

©S8D oM Ky GO0 SeSvr 6®) eOme B3 eIl ©em MIEHD DO DSDHEDS
emMONOr MoS® 538 BEOND.

Encryption- etSoewm

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.

CBIND Y 5D FHOHOKS Eedn SO AEIHOR CEM CTOND WE MHMORND adOLBHH®
5368 HORKRSH. O® CPMBers B WO Hudn ®iH eMONOT B eeoE DOV eSOLBHHN®
WO FISE@ICH® DO DOBS. 600 DD 60 DeEmens HEFOm VPO MMBD BWODS SO
Seoan g HBr. o55edemn, KRR B3R o B MOSED Ky BeSPOE O O® B
DOOR®, 55 OHEBHOD 05 GATODMD DHYOT DOEB.

Decryption - Sexioemwn

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.

Sesomn ©y), QS0 TN WO® EE oY HOD O6 B, HWOL /B HMOED &SDLLAN®R
5368 HORWH. e@r Be WOY) RS TeEBm noE 68 HICe@dnRs MBm WOBS. HVBS
900 @8 o0BEPRSO ;MOSBm eMONOT 6On @eB® D o O B0, ;OSSO 6
CNE®RDBOD ©OBD) (iHR o®HBD DOR. 600 GVNIERS HOBVBD OIHEOeHD 0B D
POBEO SBEH) DO ©O.

Public Key - e2e, @m0

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.

e®E RO 0E) MOS0 SR e ©iE SDind eRE)HD ad QYS» 6CA WHOH. O
e @8» eomn H3PD 66 oosmE 9Hgor HGRD, MOSBD ©55EBeHD ©H HHHBD)
DEIQVONG oo HOP0 @Sm WOR. ® SDId 6DE) ®SM o CHRO®HDD ) &S 6LIEGRL
0RO 6B HX DOR. eee RO 6B KOS TN BE T GIEMRD N0 MONERS
DI JeTHND BE HIB®.

Private Key - es9€@@td oo

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.
e9EMRL N0 Ky & Jewomn HOD em) VBOFE gBes Somn HPD ®ITm) DO OHS
@& em® GROD. O MONBHD HANGSM GO, OB OB MW BE QU®. NODED EMOROT
0D EedBrr EIEED DS, IEGRD CNO BBRID cRmS O ev e &SR0 e ELBEN®
530 Bk, cRRBES MOB@D ©® LEHD OB €B.
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1) Asymmetric encryption - go@886» @&Sn emen

Asymmetric encryption uses a public key to encrypt data and a private key to decrypt it, ensuring secure
communication.

0085 Sy cTHn Ky By cnmn H3RD eele CROE ©m K Beman B3O eeIE®RD
R0 ®)5m) DO HOBBD O55Hedes DORE.

How It Works / 88 §omm3s8n

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.

©E8D e HIEE@ONHR WOMERS BHOT BOEXE (ee)E H EIEMRD) ORI WO &I, O™
RSB ce)E KNO DSNEDS 5D CIIDND VOB, OB HHRE® EMAD. CITDND VE D SIRWD
20®) MHOSBHD Oy @ed. EISM JC cF» Teman HORD o @edn H3PD VS
e9EMRL OO @B DOB. e B0 ©® CIEGRD KHOE MO WOBS 5B TN &)
Sesomn 830 B DOSeS @0 HWWIOTEDBE®.

2) Digital encryption - &)ty QS eSoowm

Digital encryption works by transforming plaintext into ciphertext using cryptographic algorithms and a
key, making the data unreadable without decryption.

g emmnn HH) WO @Snen® GICE@ONH® B RO MBNERS HOR SN R )R
00 =00bomn 53605, SenNnisl eMOD 5D HHRO® M.

How It Works / 8 §woemds0n

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.

CBOIDND 6N DeTOHND® NOEH SIS RO 68 DO EORXRE 6 EIeR. BOR S D
FEe@CRRE 68 RO MOMERS HDEE EID D0 OB DD esg DD =0dbLume WOR.
CUIND VR T HRXE HOHM KO EIER 68 HOSBHD GIA) WO &Y. ERSD 66 SEABH®
NG MO HIOSRD HOOE Knd MBm OB, Y 0o 6og OBHSIEaG WOR. @8 FHudRew
20D OSes o RROH.

3) Hybrid encryption - e8a® @S emwem

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

@}é@@@ Q&0 BHNG ©f) GEOEBHD QSL BNV MHOBED 05 COBHD (OSD EBMWHES
MORBEIMOE FMVERD DO PIRD. POBBD 055eden SERHOR BVn ©® OBHIS e
o@D D PR ED) WISV O @Sm) WOR.

How It Works / 8 SwmamSsom

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.

o8 5D cTomn HO® 6eH) o 85D VNOE SHBH Wed. BOR 68E £ BB Yo
DODERS CBHDND MO, NG 60XOS WOR. OIS N0, HHOEHD ewN® (eee ©HO)
DODERS CBDND WO D). CHDND DR ETD O CBHHDE VR HOSH RO ERSM 6On ©OY)
Qled. ERS® ©PEH nd Jewomn HERD RS afBRD RO WM VOB, BND O 5D
Feman 530 O ®HISm WOB.

Symmetric encryption - c®88 @S eoewn

Symmetric encryption relies on a single secret key that is shared between the sender and recipient. It does
not use public or private keys.

0086 Q&S NG KOS 6H ERSM GO eRE) VS B O®mE Yo Bm Or) ©OY. dn
e®)E, 60)) IEGRD BHOr MDD EMWOR.
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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.

ecRu® @by emmw 0l £ emmn HERD NS COTH YO G O HIEHD YO
e B30 eoe CRON WSm WOR. MEHKRD KO HPEH RO e B3RO @)Son
DOG.

4) Private key encryption / e29€®E® 0qdt Qo eSO

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.

eEMRD RO ) ctm Jesonn HOPD e BBOE SRS ERD @B BOH OCHBOD
QESDen® BRON. 0 emle RO O GHDB CRE NOR DO GiB MO OB ©ESE eMONOL
cOm ©EIKR KSR DS HOBBHD A DE PHE. POB@D O CIEHD DB WOTS RS
Bem) e WO e eB» ar® P 68 COBOND BE OB CHEGRD CRED OO
0. 600 ENEMRL VO P 8D WOR.

5) Symmetric encryption / c0¥8n @dn eSoemn

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.

O8N Q5D CTING kY £ BMHHD HOO B e B M EEMOD OB PO MBS
D0 QS 6CRD POLD. e KWHO KOS 6 EAFM GBO HOBBHD EREIDD WM.

How It Works / 88 §wm3s0n

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.

©0OsE BOE 6a¢ (Hdn ad edin) edn (Brdn eammid edn) D0 aldbomn HAPO eRE)DS
R0 DB DOB. CTHNG VE £TD DHVX) 6O KO EICR. DIDVWX) B 6o MO SO
eeg 290 aldbnan HGPD O HOR @Bm WOR.

According to this explanation answer should be 1)
c®® el HO® o BRmO v wded 1)

4. In a particular network, each node is connected directly to a central network device. This topology
is referred to as a
o0 olvED SHELD o e»iEDs® (node) PABGD e PO (central network device)
03500 HEBRSR MO Y. @S SOEDWE (topology) ®esos ESe,

1) bus / 8 SORDES eEe . 2) hybrid / cc@n® SOemwes e .
3) mesh / €@ SOEDEE eEd . 4) ring / g¢ SOEDOS 6E® .

5) star /o) Sdenes eE® .

Answer: 5)

Network Topology / &)@ &0@ 8¢=®

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.
SR SO Bex® Ky BIRVD COr®, HBVSVD 66 os5BeSem MG CIWHERR. d» B MO
eSS ®E 0 HWMOB 6 MHB NN, 0O 66 FEDERHBOR eWeOH JESI® IO
BLODM® WOB.

Nodes / e=i§

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.

eI By &5 WIORD, QIFPD 6m) HINBRD o FMO® EEIOrE 6 ESEBE HerisMw
D08 EXD JTD SoVrH. LS HE OS5HEDEHD HH BB LMD cHng HAR® e H eR
Ofean 0OSD 8. eaf) DD B0 R SOMEND, R M, B3W CEN® B SOd E&)®
maes 8.
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Central Network Devices / ®Qz3® &)@ E8)1®

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.

ANB® R COIOB BY) HEOD NEAFID CN® GO DD OEMDIDD VEDMDWOM®D WO &
CIRD® DO £ad® ODNRE. O MOHLBE® 0HEBeH®, MHOB@D ©H B 6REIDDO
eob DOG.

e Hub/&8w» — Broadcasts data to all connected devices without filtering.
eadahs 60D HBASID BrE® cor® 60D 50 SMOH® DOR.

e Switch / 888w — Directs data only to the intended recipient, improving efficiency.
MORBERDD IREQE WOBS FeSSm ERSMO o ey 6w WOR.

e Router / ®B®eww — Connects different networks and manages data traffic between them.
880 ®r o8k WO O 600 5D ®IMHDIND WEDMWOND WOR.

1) Bus Topology / @8 &g

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.
R SOEDE 08 BREE oG OF PP CHARKMO 6NN WO ;B HHE IIERD, O® O®
e® MMOTH ce MNESED. e¥® eHEr RAdbed ey olcdvmn O WO, NI® CLIORDNE &
BED) gems WO 5D E @F. CCIORE et O 80, HB VB DO OO OB, o
o8BSI BRE® COrODERD ©ek) EIeR. CWEE OHY, IEee® CBH® 5D EOPO® RIS
e ONH® GO oM 6O OK EMHED ®HOH. 6P eNNOTO VAR R ELPODRNO HAGOS
O8RS0 eMed. § 0500, Bre® i) 58 os5edem cSMOMO 6PN ©8,

2) Hybrid Topology / ec@®@e} SO

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.

ec@ns SOEDe, SOED Wi e®) O VI (€e): B»OW, VO®, EL) B8 SEHDO SMVER
DOB. On Hu) DOSes N coHe HoOn 538, & ©R OO HVHeEE SOELnS &td
g0 &0) P50 MOIWES &) DN SOEDNE HO®) EBISN BMORB. coHE BE 0B ) MO
e ®E) BB, S LSORWEDE, P CHADLE VNI HHR CELIORND HILOR PSRN & Hee,
Os®m Or) cOBses SMAER decidn SDm @ ©.

e If astar topology is part of the hybrid network, nodes within that star subnetwork are directly
connected to a central device like a hub or switch.
20! S0EDO 6N HHEED emOnE 9P, O MO O HRE DE i e ©agod
eBSeLEDINRE 66 SODrS 018 FNSD CEIOMRDO OISR ©O.

e  Other subnetworks (e.g., bus or ring) may not use a central device, as nodes in those topologies are
connected differently.
DR R (€e)., S o) ge) O SOEwOR MR 0N cee BN & &5 DS, DS
CB)1®RD DO CMDE HID®.

3) Mesh Topology / i@ SOeDn

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.

eIReRn SOewed, o eIRRER PASD HR CEIORND HILORD HEISN eed. & 5D, &I
eIRDBO B)EEE e I HINDD HRWE gHd HBANLD D GO, £BY 6w BT
e ©ag NG SOVE WOB. O HK WOSES e S8 MG ®HoHm) ®IS H3PO @B &Y,
g50sm0 0 BEPedsor oednm H3e®8. & D®RE GOV O, MNOHS MOD
o55edemnn OS50 ®5HPS DX NLORE Ho® eBm MO HOD) WIBD HIw.
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4) Ring Topology / 8¢ &SOD®

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.

ge SOEDe Ky GR OFDRD O OO OHE ©I® eNINOD SHOOED DN 6NR) CLBWO HBVSR
DO 0oBam ESXE Med. e 08 ORMBHHO Ce) O» e DEBR D) O EMPHO 66 s
®RS WOB. VB SR CSL®RES MDD VS, i@ NROBR HOOLBBRE 6EL T OB,
e e emadd € 05 D oudn 530 oem er)d iR DOk, Qi) SR OeH) MHESe®
0 g0, gBlT0 6em o050 DEE INED MOD) CMDECHT S eNNDS GEOD 8 oHdeH
oBHn® de, Odn HiHn.

5) Star Topology / &6t &OED®

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.

20T SOEME Ky OI0 NNOBE MBRE o)) SODwE B8 B SR COORMO ©ITOD LBV
O SR QIINERD. OK PABD XK HO®) BREP T Wrded®s FHu) WOR, O® Ry eNRD
e0» £ MY DOR. PP HIDED DECOMDOMB 6D 66)H SHOWOML HOR OB, O eNOD
©®O08 gems SO0 DRSS SNo.

According to this explanation answer should be 5 )
c®® orenEl H3® o BRNO v wed 5)

5. Consider the following activities related to e-commerce.
e-O)NSB00 PSR oD £leds SR HRMSM.

A - online purchase of a pair of shoes / eezfy oS MOGCODHD BEE GiH
B - online purchase of an e-book of your favourite novel
RVeE BrvR® HODMEDH gerEeHw Bosme (e-book) MOOHD BRE WIS

C - online booking of a taxi to the airport from your home
Ae 50e 80 WOSeMmPe)g Om WD R OVWHN DDOONE DS WOWISHD

Which of the above activities represent/s the pure-click type business model?
950 HWOR gneds WOV Bewi-@e (pure-click) O30 gadn Hotognw ol &?

1) Aonly. 2) B only. 3) C only. 4) Aand Conly. 5) Band C only.
A O, B =sof. C coh. A oo C o). B &® C c0&.
Answer: 2)

Explanation / ete€@ 8530:

E — Commerce / e-©)80e5303

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.

c-OIMSB® ©F) FSHOERE HOM) @D ©) 68D BEE WiHR oo DHMRRB. Ow ODNSIOOERD 6
SE®EROSD, BN OISR gOLs MO Y 6RH “yeey HOPD 9 6ERHE. Medn
EQaMOs 00, cuHed 8 Exzy 530, Mmboedmd 8 Exen SO0 o6 6XIRW ©EBH 8O
500 9BS e-OFeBn OBH)ED BERO Oce)ed J8pdn Do B WO &LO.
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E — Business / e-92)2)0

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.

-0 OSENS HEHE DOSES ONNOED DEOMDOE HORO on HRIEH HEPD HD
MBSID 06 GSHONED ®HISD) HVB. O Heer BEE “iBe o SHHO (c-OMSzw) D)
©® g0 ONE GeERBDOIMB, ©)0xniEn KBS DEODMDOM®, SIEEd &) DHEIMWOIMD ©®
Oxedn 055Hedemn 5 HIMODE e 5. MSemel MG 0P, WD,
SD0-HRMOD 6 iRk BAsim Ol Enen B3R BN c-OXN0, BBRE)BD NS PR
5DbmDG WO L.

Business type model / 20 gad Ob®

e Pure-Click business model - @00 O30 gmaBo
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.
DO O®ORS DHFWOR DMDOODHD HOIDVD 8. OB HeHS O OO GHIHD
edEeoid eI VOB, BOe® vyeey), aGSNOHD 66 LD aINLSIRK SO B DOG.
e Bbved OB®IO FWIBWO CVNBERS G SHBLEH (c-eo)), Dacmr®, 6&) NVOOD
2OE) i) 66 HBYLIERSR GSHONR MWD HOM) DN ERD O 6RE) B0 eHIHD
SHdLe®m ey 0.

e  Pure-Brick business model - ®5® gooo O30 gowado

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.

DO goom O3B0 At K e®IBn COCCHIC OO SIS JOIBED O 6H GSHLS)E
SR eME O30 5. e XSO MR o) 6D BERE WIHRD emIBD S 6D
erBemne )CeaiBnRS e6wedd FOVND 6®IF WOR. DNEOK PeHRTR HEH) DO FHEO
Y2 gIOP®), OCEHIC DE SOLIDK H® EHIDD Ly & DO EAE.

e Brick and Click business model - 2858 &m0 &madn

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.

RS OMEOES DOO®Y &) MVOOGD eMOD eREHRS WO SWMAER WOR. )SeaiBRESO
a5 COCEHIC 6 DMLOOD MBD HOM OBGON P H8ISH D 98 HEHE. 6
eeRHns MWt 9V5HR DD @) el OBE D0 OBRe)ED e S0 TR WON
g0 0)8a, cOSMOD) WiHB e @)0exiBn 660 BEe GSVC BE, L.

Evaluating each statement / 825 85 gemnwe oteg@ 5@

Statement / geoxom 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.

ooy QOED BEE vy ERTES D SDDnS 05 DMNDOOD OB B ecH® B
eOEeaIRBS B, K YRS NSO HWIBDRE e OIEeD. OB, cWIHH H® DOOGD
COEHEE M o CELBD SEMDD HINED O VBN 600 DDOMHD OBNODES Ex)Ed.
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Statement / geoxom 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.
e BEE 6 LTS GHOLHE®D DO SRS SR O DMOOOD GSEMOHS. OB,
HRe 60D SOIBRNS eaMOD ®HEEHRD Bewd &5 DY, 600 DDO®®D OBNOWH.

Statement / gedxam 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.

5066 80 KOS eMYSE OD QR OOKE EOFVWOD) WHE® FHIORL DDOHnD &e e, LD
eHID BeODMWE GOGOB 8. eRKD MDD 6RIMK 8 MOV MO SILH®) MAED O
g0, OABS O NLO®D OEORE 6ED DLAWON®D BE CADID.

Therefore, the correct answer is 2).
OO, HOOE BEMO 2) ©d.

6. Which of the following shows the correct order of software testing?
onm DOOHS Racmre® od@edd (software testing) HOtOE guBEeOE €13edd &?

1) acceptance testing = system testing > integration testing = unit testing
859o®n ods@d > b aods®d > SRR i@ 2 Son od@®
2) unit testing = acceptance testing - system testing - integration testing
Son ol5e)d e5eesn ode)d €D od5@)® SoEn =i52)®
3) unit testing = integration testing = acceptance testing - system testing
Son ol5e)d SER o3w5e)® edeesn ode)® o5 od5e)d
4) unit testing - integration testing = system testing = acceptance testing
Son odse)d S SARSEN)) e€B adue® e5pn®n 6ds5e)d
5) white-box testing = black-box testing = system testing - unit testing
e i) &05@D > WE Dogin) &l > eddd 0@ > S el5@d

Answer: 4)

Unit Testing / St e3e5@)®

Testing individual components or units of the software to ensure they work as expected.

®aee®med O & 00w &) Snw gedudm ol §0 o D oudw H3O sem ol
He.

Integration Testing / Smdd od=5e®

Testing the interaction between integrated units to detect interface defects.
800t YUt eeje HEMDIDD ©e®m) SMAER T god gSodHn olSe H3e.

System Testing / €28 «=3=5@)©

Testing the complete and integrated software system to evaluate its compliance with specified
requirements.

ot oled 5@ gdrsm) o 08 aINEMON Desdr HOR e 6duban om®
SDERD Paceme® e€Bn olPe HO@.

Acceptance Testing / g5go®n 3520

Testing the software in a real-world scenario to determine whether it meets the business requirements
and is ready for deployment.

®aememn OXedn gdusm HeoIESese, o 6reddD Qe)Hde Sy HOw H3® oee ©Iade
eRimed BBORWE O adie) 53.

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.

enD OeHs SRS Pacwmed od®ed HOIOE GaBEeOR casDSes nRe? K BN BB
®aee® OLRS 8% BPK NE 98 dbwed Bacwre® oadesn VNSRS BE WOH DD
GEBEOR HED WIHPD Reds 9@ &O.
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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.

cP® pEmed GO OSes Bacwr® alesn GERODR SHOOE auBEcdr BEE Ved HORIN®
et H0RB. cos HPBOCE DacmORDO ¥ D PIANR & 0ben edwiesn
HPORWS ooHdw HOO 6es 5B goBSEOR &1 OIDP GOSOGOB ©O.

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.

Pacre® odu@0 aRHBERS OB Dsies D5 00 ode 500 s Jon ed@eds.
50, SRR oOu@® Smdd Jon god gSOLHR DHHYOT DOR. 95iend, o =due@®
OB 0oBuben ofRbeld gdrnm) 60 IR OO HIOBRD EN WOR. §OI® DKErs, BBWQ®E
ad55@® 9B Pacrenn Oxed0n OGS BEOIR® GO 6RedRD KD D 5B WOR.

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.
®aEo® ©OLAD HEVKI DO HO SRS ©OLAD ONWABE HBHLE GOGSMORS RSO O,
®0s® (medium) 80 g9m¢ (high) =50 gOe)®® (risk) @J00S IS VDS HEMOHB. HOE, FOEB)
SletE@ DO BV grod@e (evaluation) gOGx RO SERH ©OLR® HWORed & oeEdo Wy
cONSDE gese) 6weds RO HEMOHD.

What is the most suitable software development process model for this project?
c0R XAt HE®) DD Qek Pacwre® LI HEOE mwadwe (software development process
model) 2@ &?

1) agile / @®es
2) prototyping / @EmadmOLNG
3) rapid application development / &g exed8 ©OLRN®

4) spiral /eb8e
5) waterfall / Ewete

Answer: 4)

Agile / @®@E3

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

£0EEIMO0 0 gHRLHDD B 6WEOS GOMNK WY WO, SZS0 cred HESHOD B dLAD
OBS LMD B el HVSHR 6H LHOVLHM HEO®HE.

Prototyping / @@eeBeosnn

Involves creating a preliminary version (prototype) of the software to better understand its functionality
and requirements through iterative feedback.

ax0Ls odesiesn ®HO®) 68 FuMdSon oo GOGBD) O)) eMES GOeIR DO WIBHD ©Em)
Pacmemed YR goDIens (e cwadus) Sodene HEO groes 8.

Rapid Application Development (RAD) / &® ewne® ©-dbdewm

Emphasizes quick development and iteration of prototypes for rapid adjustments based on user feedback,
aiming for fast delivery.

e80os eRe)mdR PrDTD DO 5B =0BHeD obeciesn P ©eHTO BKOD ®IEDS ©em
YEIDISOE PTOSN ©OLIMNG 6H GHNOOLHMNG OO DOG.

Spiral / eb8@emo

Combines iterative development with risk assessment, designed for projects with high uncertainty and
complex requirements, allowing continuous evaluation and refinement.

g§96)58 m5eaoe e EHOPLDN BOLABHE SMAERN VOB, PHE GOSEODMORDS 0 CHLE
OG5y 68D Omead oeHm SHANIL WO GLY), TN HLODRD 6® eWINNLO 98 HEEE.
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Waterfall / € @

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.

eES gbd ) gid vz & O OE® GeH, SEMmO MDY 660 HBOLANEE ©I®
GEROLE oBuben BE Wy LIR o GRVPD LEOBHH.

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.

e @EMEE GO Oxies) B8R icwre® 6L FPOR Mwad SERe RVed O ©o®
880 Ome@ad db® e SO6E eRimsmMOL owetitr HERB. ONmaded & &5 e OB
©ce®»BO, O QR HOR MWt NPDEIR DD DEMOD BH®.

The Spiral Model is the most suitable software development process model for this project due to the
following reasons.

OO HCHS NS Hr) PP DIt HEH DA QN Pacw® H LD HOOR HId®
D5jes LBEEMO cwadnd.

Complex Requirements / &-8080 gO®zm)

The Spiral Model is designed for projects with high complexity and uncertainty. It allows continuous
refinement of requirements.

9HE B BRLDOEE 65 FOSHGOOMORS OB DNEID HEH 6LBEEMNO HWIDn SODIE WO
g, O §OrsD) gD Blsme HRO 98 HEG.

Medium to High Risk Level / @23® 80 gog qdo)a® @30

The Spiral Model focuses on risk assessment and management in every iteration, making it ideal for
projects with significant risk.

ebBEIMO HwaBn 6@ GHODLOBRNED HOE)HE MBEEOD 65 DEDMDON®D WeOH
FOMD® 6RTY WOD MO OB NIRBK KN §OL)HVS 6B OB DeH DD QeK ©O.

Need for Evaluation & Requirement Clarification

HOGP on gOesm SIER 500 ocH GORSO®

The model includes prototyping and iterative evaluation, ensuring that requirements are thoroughly
analyzed and adjusted as needed.

a0 YEWIDDOMD 06 aHOPLHD FIODR HIOES 0% MO0, GOGBD) GMIES SEECSHD
DO gOs 60t owe DO ;M5 O oHdD DOR.

Significant Changes Expected / geduidn oieBo @y eOsndnd

The iterative nature of the Spiral Model allows for frequent modifications without disrupting the entire
project.

abBEEMO maded a0Rbny SOMDr EREn OXCIBKBOR A MO S50 o H®
OC® 98 OREE.
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8. Which of the following made a significant contribution to the growth of Information and
Communication Technology (ICT) usage?
emMONOr &) os5edecs oMmemend® (ICT) mdon 9HE P OE® oHD DOOHS arEdo Ww
SHPBORS @AM ¢?

A. exponential progress of the semiconductor technology paving the way for low-cost hardware.
bl s MBS BE 9Od0 DES a8 BOOinE 5D £aDOORD e &IED.

B. introduction of user-friendly software and interfaces to computers.
o8Gen Bp®R (user-friendly) ®agme® ©& GRORHID SSOHMDORD HESHO) €.
C. merge of computer and communication technologies to produce smart and mobile devices

odwm o6 os5eden muesn Yusio® (merge) esineds amdr (smart) 0 Sw® (mobile)
coR® 508

1) Aonly. 2) B only. 3) Aand Conly. 4) Band Conly. 5) AIlA,BandC.
A . B c@#. A o C soh. B e® C o24. A, B &® C 8:3c0.
Answer : 5)

Explanation / ete€@ B83@

Each of the given factors has played a crucial role in the growth of Information and Communication
Technology (ICT).

emOnNOr &) oi5edes memed ICT dbamn ocs E € i o ODEER HOMBRWD
DE@DORE 99 DO &o.

Statement / &eXx9® 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.

ORewegiennd 6 Pow 88 lnd® gbd oSSm0 MSeEed EQID, MDD Cel® DS
edn o, RS 0 ©ede Jr Hf VOO &8 WO Y. EMONOT &) HS5HEOes MIBHN SO
ee® M8 H3® oeH 6K OIEBN KN CRE &)KD & &IO.

Statement / gedx9m 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.

Spn =36ed anomEs (GUI) oo REIR00 c@emnn® «ddd 18 «3ben Hmmd
FOIRHID, LOIMRS 6O RO ©ed® 8 o «olvenw oo ICT c@Ded® 90 & Do &
g0 O06s 0 g ®O® SDed DB 8 WO aI.

Statement / ge@® 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.

almn 6 o555e8es Negnns SMmER 53 S emiss, DidEd s gemnss SNV Eer®
©:0LRNG HGRD sy & ;B MO, VWOHS eMOD SIS e HEOF =0boan 6fn WO
.

The final answer is
ao® BENO Dsies

Option / SeEew 5)
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9. Which of the following is the correct statement to connect to "login.php" from an HTML form?
HTML eejo®@wesS "login.php" 0 6850 800 o)dn o¢ & SOIOE oy eSgn N &?

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.
e0BED eI Oy DO INER B 6680)e)Rrmd wid®0 HTML ecjoens oo D0G.

08 0PHBens 08 Hedy, 60 ey, LR eATH® o @ESHD HGe® AT S esJO®

o ERo®) ©8.

Basic Structure of an HTML Form / HTML eeio®nn 9@ 500

<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 — eejO® e Widw @ URL » (&) emzxd) 5HE0md c50a.

Example: action="login.php"

2. method — Defines how data is sent.
method — e O® MIOH HLOOHG DOG.

"GET" — Data is sent in the URL (visible, not secure).
"GET" — esd» URL & o 00 @ied (amzs®@®, eouds eaned).

"POST" — Data is sent in the request body (more secure).
"POST" — 5 9CR® emOnd wdy @Ied (D8 ;mondn).

Common Form Elements
em)E, At Go®

Element (&e®)

Description(8&e0)

<input type="text">

Single-line text input
25 6Sgel &) &e)m®

<input type="password">

Password field (hides input)
ooe, PeSm® (pe)mn 0edE)

<input type="email">

Email input (validates format)
Le8@ Me)m®® (Pwadn dr-@ wOR)
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Radio button (select one option)

ebilew) O (O SwEens emOsim)
Checkbox (select multiple options)

65308 emyd (BmEe HBLRE emiosim)
Submit button to send the form

esioRr WD 9ElHH WO eABHO

<input type="radio">

<input type="checkbox">

<input type="submit">

<button Alternative submit button
type="submit"> Swide 9Eler H3e8 eV
Option 1

Incorrect (©tOER)

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 coRBEML PGS 6xi0® el Wd®» (URL e®) emg) Do) 0eHs D¢ Kue. 6O8E,
GET 8@-® 6®8) @rs esmed.

The method attribute should be "GET" or "POST", but here, "/login.php" is incorrectly used.
Method @gmeme GET e POST 8w gow, &8s e®8E, login.php 108 eee ®)dm DO &Le.

Option 2
Correct (B9tOER)

Option 3

Incorrect (©tOER)

<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 8 @&des 5568 QEM®mrs M. eejodwns gEldes HORD SOE BO® dfes eeiod®
2¢ <button type="submit”™> &S eej JavaScript &S @S HVE.

The method attribute should be "GET" or "POST", but here, it is incorrectly set to "/login.php"
method @#me®w GET e} POST 8o gnn, o8 @8 & 108 eee" /login.php" ome) &io.

Option 4

Incorrect (©tOER)

The submit attribute does not exist in <form>. The correct way to specify the target file is using
action="...".

form & submit @EM®H eMSOD. P 6RO Ho® HSPD HOOE PA® (action”...") @S
HSeE.

submit="/login.php" is invalid syntax.
submit="/login.php" @& O@®Q MO X3 NITARE.

Option 5

Incorrect (&tOE®)

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).

eBDI0n cosidn wry SBH Hu® HSPO target @FMe®D @D OB (€): O B OVS OE®)
_blank &o® 0@ O we® _sclf)

target="/login.php" is not a valid way to set the action
target="/login.php" @O IDHERD D@ WOLS eMed.
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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?
Sswme (URL) endmens aldesimwnes (hyperlink) Sb@gne 550 oes oo eieds @
HTML o> edgw 50i0E dsfes &7

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

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

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

5) <asrc="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 &, <a> caeow gd odigwnes (hyperlink) So@gne H5300 edm D06, d&
06RO P e 80 Oud 08 BN o) oBsomd ©idaid®d 98 ©Ee®. anchor <a>

CORMNE BEm HOIOE D DHOW D6
<a href="URL"> Link Text </a>

href="URL" — Specifies the destination URL (where the link will take the user).
href="URL" — @®=&fm URL & oems 908 (0t odBrpmm Olems e oi).

Link Text — This is the clickable text that users see on the webpage
ONE &) — B0 =O0BHENES O Bed £H» R e HID @B

Option 1
Incorrect (©tOER)

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

Incorrect because the href attribute should contain a valid URL.
href copsiemed dee URL dni 5w g Ho) O0ER.

Here, Department of Examinations is not a URL, so the link would not work correctly.
cOHE, Sm® econe@n® URL O conds ids, odi€n HOIOED Hw) emmos) &io.

Option 2
Correct (0t0ED)

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

The href contains a valid URL (http://www.doe.index.html).
href & ®@e® URL &3 http://www.doe.index.html g&oy @8.

The clickable text displayed will be Department of Examinations, which is what is required.
DR DE o CG IM® ecoDHEBSND Oy iy, OB OGS 6O.

When a user clicks Department of Examinations, they will be taken to http://www.doe.index.html.
dBpmenny Sm® ecmbnedsnd BRw we 80, ®QS http:/www.doe.index.html 0> evw® wy
QUed.
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11.

Option 3
Incorrect (©tOER)

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

The alt attribute is not valid for <a> tags.
alt @#FMe®® <a> CEERMWE HEM DEIY 6MED.

The anchor text is missing between <a> and </a>, meaning there is no clickable text.
<a> ©® </a> gm0 anchor @) ge8dmmm & i), OB RS DE O RS eMDD.

Option 4
Incorrect (©tOER)

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

The <a> tag does not use src, it uses href for links.
<a> QR src @B eMWOB, O® NE oee href edon HOR.

src is used for images (<img>), scripts (<script>), and other embedded elements, not for links
src 90 OSes B850 (<img>) S8S (<script>) o® gemns MOEL YENO OEH) B0 OE
OC®) 6x)eD

Option 5
Incorrect (©tOER)

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

Again, src is not a valid attribute for <a>
NODY, SIC ) <a> BEH) DE®W @IMBRLE 6:)eS

Final Answer / g0 B0

Option (2) is correct
Sw@ew (2) HO0ER

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.
eOBEDOR DO mH-onemn 68D oSowend (single processor computer) OB
eRERE MOBH MO, HD EIPOI® o SHOMB WOR. LINOIBEY HEH) OGS NS MONOT
) WIER oeH Ry DS e 6L DERIMWON €AS® (DBMS) adn; o0, 8®@ &5
0gews d0am OB, erntiBon 6lgben 53R gHPOW® By O QOBEB (save).

Which of the following operating system features has/have being used by the above user?
oo o06eD 88 cPemnnd® SfABend omm & i WOO v MBm O Hed &7

A. context switching / esfcbe S00sw®
B. file management / e®&) DEOsmMNDOD
C. virtual memory / 503 DD

1) Aonly. 2) B only. 3) Aand Bonly. 4) Aand Conly. 5) All A, BandC.
A e, B eoé. AonBeod®m A osCoddh. A, B oo C 80de0.

Answer: 5)
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12.

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.

600 oEmr =0BEmenny OB MLERS HHew:s Be WO® GDORNO DB WO® @ 6PEHRS
€D BeEdml®n BEED 8. olBHEDE &rnoBes ere®r Ers H3e®s ;MHOBH BOB. eOSHE,
DRE0®s HRSen 530 DEPMWOe H3eds cPeend® ofabfn comd 8. gSiond, edBHEMW)
e ©8C) DERMDOM 2EABRE MOnens) SR 5D ®ANDS SDam WO® 8O, £Bi BFEIRD
2e8® 8° 0e® 6®E) BB DEPMDOMD HOE ¢SO cPHOB TBIR 5 SRIEE e OB
5300 Pown MOCTERD ®BOSD ©EH) 6PeHRE OEAHK DVHD WH®. ORI BBE®RS,
a0BHEmE EnoBen gofs 80, cPenrd® SSn et SOIOED BK) VAR EOXOR OD OE)
DO 15 0 0odHm WOR. 0P HK) OGS cPVenr® ofHed 880 D MOLHKS &R e OO
D DOGB.

Context switching / esiebe S50a0

Switching between the spreadsheet application and the DBMS involves context switching since the CPU
must switch between different processes.

ero@es 6re® oo DBMS gm0 @0:t8®, CPU 880 §wmdRs gmd @bt 8k gn R8s osebsmnm
ot BB ey 8.

File management / e®)&) DEOMPDOLID

Saving the spreadsheet involves file management, as the operating system handles the storage and retrieval
of files.

eSroBen QOlHPD 6@y DEIMWOID GIHEH 60, 60eHRE BfABn B e®wig) ®RR) H3®
05 QR) IS Be BOR.

Virtual memory / 03 ®®e®

Opening a large database may require more memory than what is physically available, which means the
operating system uses virtual memory to manage it.

SEe e O B HO® ©eH) NSO CO5Hm» GOED OR) O LoOPHD HO®S B©
o, 098 cPemRd® 6B O DEPMWONE HERD Gmds PWR DS WOR.

Thus, the correct answer is 5).
e® goP, HOIOE 8BYO 5).

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?

SO €adr® COPY, ©edew, HEVSAMOCS om HOGH Bacwr® MOHEHRS GO O3
gsobenee (Internet of Things[IoT]) e@e ®iESHedsn gEdr &3HOGE e@RNMED) Om . HOO
€05 gIHOLSIERH BSERACD v BWOO DOSHRE oms 68 €7

1) Every IoT device or item must be connected using UTP cables.
et® 0T cendns @ o glodns ® UTP dons 968 088 e @n ©.
2) If any item of the IoT setup fails to operate the entire IoT setup will be shutdown.
IoT 88990 i HB0E e» gluRwmd e®emn® adw (fail) § 80 o@dw IoT 8898® ®
o) cre®y gio (shutdown).
3) IoT environments cannot be monitored and controlled remotely.
IoT e3eors 0800 glidesnm (monitor) H3® o0& oesHn DG Be DE eMEND.
4) Modern smart mobile phones cannot be connected to an IoT setup.
IoT 8899@0 (setup) 98 GHOT OIS HTISN DE M.
5) The Internet connectivity is not essential for an 10T setup to function.
IoT 8899®@» (setup) BMSTBOL HE®) FSDOBR HBISAMOGES GHBOGS eMed.
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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.

g5obeRe H0®) eom O3HEBeHD WOD B L) O GSOD HEIHID EDIDD EeI®
HEGS Ky D ¢ds gSnbeee (IoT) csSad. s coDOMOR B0 MO sy &)
eOB0n B8eem 6P £&)®, e Ol B3P0, HEOr HSPD o Hw) HOPD o s i€
©060ED, DIEW® 66 CONT MBEINRSCHS SO 68.

Hardware Devices are the physical components that make up an IoT system, including,
eadr® co1® oy [0T edadns oiees emI5m 000D O& gud 00 GInEs dsieds,

e Microcontrollers & Microprocessors / 5@¢ ©IRD 66 @ 0N
e Actuators / §EmoD

e Edge Devices & Gateways / Edge e¢o1® o0& €00

e Smart Devices / @80t €)e®

e Sensors / ©068ew

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,

©0e8em & £adr® COr® O MO, §0) adatens DS MR 5o O HSe®s IoT &
BHOIMHP WDE®ORS 99 OB, ERMO eolg, 0T ©eBewdRD s e,

e Temperature Sensors / ESEBO 06D
Motion Sensors / ®@® &068em
Proximity Sensors / &8 ©ee8ew
Humidity Sensors / epdgo 06862
Light Sensors / ghe@ie te8em

Gas Sensors / 9)y &oe8em

GPS Sensors / GPS &-e8ew

Connectivity is what enables IoT devices to transmit and receive data over the internet or local networks.
o8SMOR 08 10T £200dED asabeen 66 cEEHn e ®HOm ey oletemmn H3RD o
QD) @WIBP0 HBHWO ER) 6e» eend.

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. loT
software includes firmware, operating systems, cloud platforms, and applications that work together to
manage [oT devices and data.

€adr® CEl®, 060eN 0K HPBIMO® [0T efRBwm 6mIBD e MOI® O DO, Dacmo®
e add, asifedenn afn 530 o®m cor® LIrH® H® ©ewr®@. [0T Pacwednd SO0N®,
cPemR® &fnd, DEN® JEm ©m [oT 216 6 55 DEPMOIMH B3O oeH) OO )
DO® 6Red® GIes 8.

Statement / geoxome 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) o=@ we) odowgnm &)@, el oced®m oo 0T 6ne®0r coim
oSedemnn oem Mo DO® G eBAE dLGHH. &) SEIESTE M nE A0 DR O
@®E ?@% 008 65, YT SO0 IO HOOIRE MBS S O O HVIBR 0B
@®e)d 8.
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Does Every IoT Device Need to Be Connected Through UTP?

o® IoT e=rowas® UTP ode o8dslkh e Que?

No, not every loT device needs to be connected using UTP (Unshielded Twisted Pair) cables. While UTP
cables are commonly used for wired networking, many loT devices use wireless connectivity instead.
oo, et® 0T eere®wes® UTP (Unshielded Twisted Pair) esd edmens o8s 530 agdwms

emed. UTP eHC 2eed Olensiom SHemOomn ©OEs) @)0m o a0, ede®) [oT cor® &
D5 Oleis OHD HEASOMOD DD WOR.

Therefore, the first option is wrong.
OBS, o BwEew OOER.

Statement / geoxase 2

This statement is partially true, but it depends on how the IoT system is designed. A well-designed loT
system should have redundancy and fail-safes to ensure that a single failure does not bring down the
entire setup. For example:

e®® LMBL b Buens om3 60, P O [0T «dadn Hbegnw DO 18 HWMOB @® O)
005, s ©iee® o @e [0T edafnn il oo gobin-§osdn HI® Gy oo
ORBS 5 OLOVBOLS YO CrEER Je, DredSes oy, CeIDONEE BE:

e Decentralized Architecture / 8®s®m S5O GS=®

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

000 (0T orond® dewe @2 0PI Oe) eMBD SNHOO oy orwddd edge computing
O WOR.

e Multiple Connectivity Options / @8 ©82sdm Swde

Devices can use both Wi-Fi and cellular as backup communication methods.
COrOmOED oD oxs5edem PR e Wi-Fi o® cellular v® ceom® o)dm w¢ &iHo.

e Failover Systems / gonbde oo

Critical IoT applications (e.g., industrial automation, healthcare IoT) often have backup gateways,
redundant servers, and battery backups to prevent full shutdowns.

BHoBV [0T ewe® () MO SOWPHWMOIN®, 6eIds 6D [o0T) eesn) 80 6Bxban O)
eI88 EIoR aem cosd €0, aBlnm esDr)nn ©® AOS coed aLo.

Therefore, the second option is wrong.
OO, ecde SwPew OIOER.

Statement / gedxom® 3

One of the core features of [oT is remote monitoring and control. [oT systems are specifically designed
to enable users to access, manage, and automate devices from anywhere using internet connectivity.
IoT & 3B ETew:s dfes cosd glemn oo @emnd®. IoT efdd Jediewensl SL@ENW
DO gBied eO0BRDRSO gSober EEISIMOD DBDERS JNE® NN BO EO® OB HEOD
880, DEPMDOMB HARD ©® SOw-FHn HOPD & O =dEr.

Therefore, the third option is wrong.
OB, NS BwEsw BIOER.

Statement / gedxome 4

Modern smartphones are a key component of many IoT setups. In fact, smartphones are often used as
controllers, monitoring devices, and even [oT hubs.

®0» SNOIemis eem) [0T arwa® O QD GOoh. By DBrers®, SNbIemisl eesn) 8O
IR, GLDEH Co® oo [0T PRSEDN® ere ©O) @S 8.

Therefore, the fourth option is wrong.
O8s, 8O0 SwPew DIOER.
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13.

Statement / gedxo®® 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 [oT system.

ee®) [0T owed® gsfiobeHen @m o) D8 guod, @m0 loT ©g@d local networks, edge
computing, e offline processing B H3e@S GFHLSE CVSAMORHS 60D Hw) DE
Be. gSodbee oBRSMOed e 0T adaded 5LEEN Ger ©m ®OD GOSDD O
oe) &5,

Therefore, the fifth option is correct.
OB, ©e0n dwEen SOOE .

Which of the following indicates a non-functional requirement?
oy NG MOBRLRD emds (non functional) GOGEMOL|GOGBD) €1E5edB €7

A. A user shall be allowed to upload an image to the system to be used as his/her profile picture.
Orens DPSeE SiBHmR) SHPIOLK 6RE SEABKD chvn H3PD =0BERDEND OLSDI® BHID®
Qn ©.

B. The correct invoice value should be calculated including applicable tax rates at the check-out.
8080 =0u@)edE ge)E DE FGHDDD FEDO HNOE DI HO® DIHDE DE PO ©.

C. The system must satisfy 99.9% availability of service.
oERBen® 6680) adi® 99.9% © 6aOIR® G 8.

1) Aonly. 2) B only. 3) Conly. 4) Aand Bonly. 5) All A, Band C.
A . B oof. C . A & B o@h. A, B o® C Bade®.
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.

MOORER @D OGS AN HEom MdOLE 97 WO® MWOK B0 WOR, dr Be WO
5530 HOSO ) MOO OVN®, OFOREFOD 0 CEERIBMD O fo® 6EOH GOVIN®
6wy MOGB.

Statement / geXxo®® A

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

a0HEmernD RSeE crBnd BSnOn ees Or:s cRom 5380 g8 €, 0 SeEdnm HWD
B8O DO ABS OB MOVRER GOGBMORE.

Statement / geoxom® B

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

58 ®@lden oems won DS 6xd) BODeDE e GO HIOOD HOIOE PSEORES GO®
®HE HOO & MHEVER FODSHMORE.

Statement / gedxaome 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.

odnated SwmdSsdn 66 IEDeROBOK ©HBRBNERS ©EAHHBO 99.9% » L) E) @iSed
B 4D A0 oadn 53O MOLWAERD eMO® GOGBMODE.

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.

B)101ERS 6ER, SBNE OGS ReRS §HY) ERSES MLORERN e®D® GOOIMORE JEHO WOD
SMBH NOTE KBS DED SHRVOB. HOOE BENO C 8 - oddbn 5EoD Mmbones & mMbres
60500 =56l Mbr MDD 6 E) B & D ) HBDRD O» VDS, e5D)ed ER) WiBES
®@eds; 99.9% & 5B Qm®.
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14.

Therefore, the correct answer is 3)
O, HOOE BEMO 3)

Consider the process transition diagram in the figure:
Otoed £15eds HRI®-0:@SS (process transition) SOHS HES.

If the transitions shown are as follows.
eesiD) & ©Esd ooy ereds o0t %8,

1. Process blocks for input/output
NOD[SHR) BE® Fuoon GOS0 DOG.

2. Scheduler picks another process / Scheduler e®o Gwiwawnes emj0) GSHE.

3. Scheduler picks this process / Scheduler c®@® Hmwsw IO G®SHE.

4. Input/output is completed / pe)m/ede)» gOos 6d.

then what are the states indicated by the labels A, B and C respectively?
A Bos C oo cCReOES o) aid adesd) SEeOES e@xd) &7

1) A:Blocked / 080 =05 @@ B:New / o® C: Ready / @e)»®

2) A:New / o® B: Ready / @e)® C: Running / ®»

3) A:Ready/ @e)»® B: Running / »® C: Blocked / 080 208 @@
4) A:Running / @0 B: Blocked / 08¢ =02 @@ C: Ready / @6)»®

5) A:Running / ® B: New / &® C: Blocked / 080 208 @
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.

eDB/EBe)nn e gos0 53, memn/gdeme oBxban 53R 6 c2eER® MO Wi5HE®
HPORS 85 SO WOM @, S O SENTD, PR CWHD O HEOHND NO® LS
Sewlsan woses eid BHomw HORD gEHr RS HOR. VWO, GOBO HE 6® QDS S
DO DEOMWOMEE RS HPMOS HP R LM A GIEDR OO OGS 8. SOIOE

BEDO 4 @8 A ©y PG O HMOK, B 0y 80 20® @e HmOon oo C 0f) 688 mon
@d.

Statement / ge@a® 1
State A: Running: The process is actively executing instructions.
A 58500 DON0 088 =05 HXORW Hmdd coees HITOD WOB.

When it requires 1/0, it stops executing and transitions to State B: Blocked.

®w0 /0 gdws § 80, d» Husiew 530 H0FO® g0 B oBf0w0d &opdenn 8. 080 O &iH
DDO®D

Statement / gedxom® 2
The currently Running process (State A) is switched out by the scheduler.
0 Sosien O HOE® (State A) coedRme 888 ot DO &Lo.

Statement / gemoe® 3
The process moves from State C: Ready (waiting for CPU time) to State A: Running.
e®® HuORe C ovdw: 8e)»® (CPU mee e @@ 898) 80 A: Running 98000 ©@s oG.

Statement / geoxom® 4
The process that was Blocked (State B) for /O completion moves to State C: Ready.
/0 o8gbsn 530 oes o8O Do @¢ (B 980w) §@dEn C: Ready edm ©®d@8 0OG.
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15.

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.

BI0ORE R, 600 LMK PGS 0w &8 S8HO Pm CemBOD FORKD S8R DBO L EWSH
cenE@ 5000 O gOus 5. PeHR® SEAHKD HRIORS D s DEPMWOM® HO®
OC®) PR G@NS Ot 065 6® O O D LoESiHed abdw oI WO ISH® GHBOGS
@d.

Therefore, the correct answer is 4)
ORDS, HOOE BEWO 4)

Consider the following database table to answer the questions 15 to 17.
o 15 80 17 6o oee SEndt oeded oD £1eds 5D 68 DN HRMS.

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

In which normal form does the above table exist?
90D DD «cHHes PP LD HMWMOWD &7

1) BCNF /

2) First normal form / £0® £ &emow

3) Second normal form / ee®» ©@® MO
4) Third normal form / =0 @ MO
5) Zero normal form / @os o@n oo

Answer : 2)

Step 1: Identify Functional Dependencies / @S wid8 ogen @ele

The table consists of:
00 ©PsSn B&es:

o Student_Id — Unique identifier for students / 85 oces aoos oHem@iSR
e Event_Id - Unique identifier for events / 888 oec®m goos oesm@i®®
e Event_Name — Name of the event / 8€Xed &®

From the data, we can identify the following functional dependencies (FDs).
e OB, 00 ooy HWMS OB HEDDD HIED.

1. Event_Id — Event_Name (Each event has a unique name et® &c0@n0® goos &S &io)
2. (Student_Id, Event_Id) — Event Name (A combination of Student_Id and Event_Id determines
Event_Name. Student_Id e Event_Id & &5 Event_Name $0gne oOG)

Step 2: Check for Normal Forms / g®0 a6 ec®m ofs® Dose
INF (First Normal Form) — gd® geo gemowm (Option 2)

A table is in INF if:
e No repeating groups or arrays: The table should only have atomic column values.
EOOLHS DHNHE e arrays MBI OXED GoR®L HOr GOHOS OIS DD @M.
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e There are no repeating groups or sets of related columns.
2x0PLo® DHNES 6m) ge)E HOT eMIim.

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

groups exist.
6@ HOWPEE B8 SOV FORS O SHH)W, QHODLH® BINEE emMPE S € g8 D@D

0@ INF & eton.
3) 2NF (Second Normal Form) — ec®e g@m o (Option 3)

A table is in 2NF if,
0xs 2NF emoens Hed &8,

e ltisin INF.
&® INF 8 85de won.

e There are no partial dependencies (non-key attributes must be fully dependent on the entire primary
key).
B OB M (CPOr eMOD CORDEE 6OBRLI OB YO By ©BRLIERSE
oe) SOt Gu®.)

If the primary key is (Student_Id, Event_Id),
(Student_lId, Event_Id) 08 ond &8,

e Event_Name depends only on Event_Id, not the full primary key (Student_Id, Event_Id).
Event_Name og) «oBsfes Event_|Id @ 8o o8gbsn )08n wnd @ emed (Student_ld,
Event_Id)

o This is a partial dependency, violating 2NF.
6®@w 2NF cCe-eon o888 8ed® &§0&EDn SOIESHMODE.

The table does not satisfy 2NF because of the partial dependency.
o8 e0SoMD ) 090 2NF as50s emed.

4) 3NF (Third Normal Form) — o= g@m epande (Option 4)

A table is in 3NF if,
090w 3NF epamdensl Hed S,

e Itisin 2NF.
®&® 2NF & 5dn guo.

e There are no transitive dependencies (non-key attributes must depend only on the primary key, not on
other non-key attributes).
BoPSDH OB EMID (BND MO QIN® 208D BN Py SV Or) COBE BM®,
CONT BN MO QF® O emed).

Since the table does not satisfy 2NF, it automatically fails 3NF as well.
00 2NF 9850 eandes Rids, d» S0wdwd 3NF ¢ 008 8.

The table is not in 3NF.
0x® 3NF 8 eom@im.

5) Obviously this does not hold in ONF. (Option 5)
6®w ONF 8 et @O erenERe.
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16. Consider the following statements regarding the above table:
90D KD SERAC B IOl CWIH CRIMSD.

A. It has a composite primary key / 800 @i )08 oo o).
B. Event_Name attribute is fully dependent on the primary key of Student_Sport table.
Event_Name co@i®® Student_Sport ©@ed8 )08 0nd @m SbE Oy 8.

C. Event_Idis a candidate key / Event _Id wg 5otos (candidate) ooos.

Which of the above statements is/are correct?
90D DO OVSDOSO®SISD oms 6O &?

1) Aonly. 2) B only. 3) Aand Bonly. 4) Aand Conly. 5) AllA, BandC.
A 0. B soé. Ao Beodd A oo C oo A, B e® C B8adee.

Answer : 1)

Statement A
Correct / B0tOER

e 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.
cd® YD oe® Yo ©xnd OFes’ (Student Id, Event Id) @udme «d Gesennd ScO8
HBERDO oom® 8o & g0 BeddwD Bus BHs ccemnn BI® &wm.

¢ Since a composite primary key exists, Statement A is correct.
Bo@iSe 208D Bl cO5m ABS A KR HOTOE ©8O.

Statement B
Incorrect / ©tOED

e Event Name is dependent only on Event Id, not on (Student Id, Event Id).
Event Name oe) «08sfesd Event Id ®» & (Student Id, Event Id) ®» esned.

e This is a partial dependency, violating 2NF.
e®w® 2NF cEe:em0 90 06D o0nomOn.

e Since Event Name is NOT fully dependent on the composite primary key, Statement B is incorrect.
Event Name @o@ide )08 cnd 0 o8gbinens® o) emsdds ds, B gmewn OIOgn.

Statement C
Incorrect ®10EGR

e A candidate key is a column (or combination) that can uniquely identify each row.
reden Kol vy O O SER FHNSD HEM®D HI DOWOH (66 GoewisHn).

e Event Id alone cannot uniquely identify a row, because multiple students can participate in the same
event.
Event Id ®0 o cSgws goesd &) ©D enHiD, 08¢ O 9uddwmd Bns HHe
eLemnO HH® B M.

¢ Since Event_Id is not unique by itself, Statement C is incorrect.
Event Id 98s5® goos eonds @ds, C om®n OtOgm.

Accordingly, the correct answer is 1)
& gxd 50 BERO 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 ®QDO Age xxeds) 9O HeSpnsl O BE @B O DO 5O WEBPEDES GBODDS
10 © o&) &8 8w u ®.

‘Which one is the correct SQL statement to implement the above requirement?
9D GOOKIMON HRIBR B oes 50t0E SQL gmen 0@ €7

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 8OO 8 eamwOe 5 SHOOE emmed.

2) ALTER TABLE Sudent_Sport ADD WHERE (Age> 10);
Incorrect syntax (ADD WHERE is not valid).
OOg syntax &8. (ADD WHERE &@-® eoed).

3) ALTER TABLE Student_Sport SET CHECK (Age> 10)
SET CHECK is not a valid SQL syntax.
SET CHECK ®@e® SQL syntax OwmeS eemed.

4) UPDATE TABLE Student_Sport ADD CHECK (Age> 10);
UPDATE TABLE is incorrect (UPDATE is for modifying data, not structure).
UPDATE 8©® &0ER (0oskmps 530 ety o 530 oes) Bo dxmn e:)ed).

5) UPDATE TABLE Student_Sport ADD WHERE (Age> 10);
Wrong syntax (UPDATE TABLE is not valid).
108 syntax &=8.(UPDATE TABLE ®@c® eemed).

ADD WHERE is incorrect.
ADD WHERE &t0€ 8.

Correct answer / 8908 8890

ALTER TABLE Student_Sport ADD Age INT CHECK (Age > 10);

This correctly adds the Age column and applies the constraint in one step.
e®K HOIOED Age DOW® Oy DO gud O BudoS nE BB emed.
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18.

19.

Which of the following SQL commands is not available in the Data Manipulation Language (DML)?
e ®eo® m)x@ed® (DML) em@id SQL dmns dsfes omnm 0w &?

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 w8 DML 8w emed, @se, &® e ensdoddd ) edo ©8e) D30ns SO
OB.

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 mefe H8e0md ede) i oo, eom endoded® @m@® DML esm ©dn &5 60
WO 68 D) M BNH GED 8. o DML s &Hmd dsies),

SELECT — Retrieves data. e @) @5G.

INSERT — Adds new records. 8 0o O 206.

UPDATE — Modifies existing records. ©08» o) O OGE.
DELETE — Removes records. D0m) @08 0OG.

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.).

emetS e®msS, CREATE ws DML Smes emed. &0 st ofe) dxmns (@, ek 9O, eHE®)
5ODmw B3R 6o dad D3P oeH MO DO £m SODm M@0 (DDL) gwus 8.

In the memory hierarchy diagram given, which of the following represents A, B, and C respectively?
€ qid o ROOC 05N aud com DOON A, B, o C B8EedEs Hltomnn w06 &7

JAY
/AN
< Cache Memory
X Solid State Storage

\
A
//

Optical Disk

1) Magnetic Tape, Magnetic (Hard) Disk, Random Access Memory (RAM), Processor Registers
08am» ©Jw, §Fam (cad) ok, EoBmd Ledn Pome (RAM), owmemend® eO88mO

2) Processor Registers. Magnetic (Hard) Disk, Random Access Memory (RAM), Magnetic Tape
DMK cOS8En0, 98D (£ad) Dk, HHBmIO L8’ PHV®, R ©I®

3) Processor Registers, Random Access Memory (RAM), Magnetic (Hard) Disk, Magnetic Tape
ODOEDNEHSE O8N0, Helmd Kedn Puwn, 8 (cad) odn, 8L ©I®

4) Processor Registers, Random Access Memory (RAM), Magnetic Tape, Magnetic (Hard) Disk
ODOEDERE OS8EH0, HelmE edn Puwn, PR ©IJw, P (cad) mO®

5) Random Access Memory (RAM), Processor Registers, Magnetic (Hard) Disk, Magnetic Tape
0088 edn PHH®, OVHENERS OSEHO, P (cad) mdw, B ©I®

Answer : 3)
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20.

Explanation / ete€@ B53@

The memory hierarchy is structured based on speed, cost, and storage capacity.
P ROOR® OFHOD & MBies eBWn, B0IK B ®AR) NOME ¥ SeHTOR.

A - Processor Registers / onpomnecnd 086800
These are the fastest and smallest memory locations inside the CPU, used for immediate data processing.
68D Jedin coim e ocem :Pm Om» CPU g ai8 c80dsie om ntd don &0 5.

B - Random Access Memory (RAM) / 00808 gede dnmw®

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.

REOHS HRIBPVD O 80 MOMBD DD ®AID) HOO LEeH @D DO LN DHS DDW®
ePnRE. ®n eO8EOL DED &) e cods MY £OBED GANMDD O8) 0XOD 8.

C - Magnetic (Hard) Disk / 8§82 (cad) od®

Hard drives are non-volatile storage used for long-term data storage. They are slower than RAM but
provide larger storage capacity.

ead oo EQMR® e ®AR) B30 cem HMEm WOD HHZ eMO® R 8. 88 RAM &rD
08) PS5e@P HYSF BWIR ®IR) NOMOS ©SKRE.

D - Magnetic Tape/ §8@» =3®

Magnetic tapes are the slowest form of storage, typically used for backups and archival purposes.
g8m &3 ) @) 5368 e MMORRD, VHBERS COSD B EAM®O GOYEH OE®)
)15 8.

Memory Hierarchy Order (Fastest to Slowest) / @& QOORed aad€ede (600wdse 80 dsHemd)

Processor Registers / @momend o880 (A)
Cache Memory / 58> @oDw®

RAM / 068:m8 gedn @mwmw (B)

Solid State Storage (SSDs) / ®» oxiPed dw
Magnetic (Hard) Disk / 88w (ea®) =tdw» (C)
Optical Disks / g® o3

Magnetic Tape / 88 3w (D)

The final answer is / g0 B8RO dfess
Option / Sm@ew 3)

Which of the following represents the result of the binary arithmetic operation of 11001100 -
010101017
ooy 900 €880 11001100 - 01010101 &g oo cPemredd gHder @Edes woOd &?

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

Can be solved in the same way as ordinary binary problems.
QRNS £ON ®IOQ SHED HMORD SHED M.

The final answer is
o) BENO Dsies

3)01110111
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21. Which of the following statements is/are correct about two's complement?
ecend® goom®» (two’'s complement) SERCD CHD NPO® SWOO[LWB DS 6D &?

A. Subtraction is carried out as addition / 8 8538, dwy 53 eee B¢ HI®

B. Calculations are more efficient / @#gnsmn 538 08) dose® 8@

C. Itis possible to represent negative numbers within the two’s complement.
©agn ©dX), 2 8 20O NER Soenn H3D o 8@

1) Aonly. 2) B only. 3) Aand Bonly. 4) Band Conly. 5) All A, Band C.

A . B sod. A o B cof. B e® C sod. A, Be® C Bodee.
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.

eees gRaowedE, g8 530 ©@9N3 MWOns Be eMed. & %P0, g8 GmelS ©Ign GHDED
28m) 58e®s g8 HOC dwn HGPS OO o WOY.

To compute A - B, we do A + (-B), where -B is the two’s complement of B.
A-B ogmon 5300, o A+ (-B) e 0oy, O8E -B oxn B 8 28 gandomn 68

Example:
Compute 7-5 using two’s complement representation / ecesS gauoDm DDDERS 7-5 OHNHG DOSS

Represent 7 and 5 in 8 bit binary / @9 88 €0@w @68 7 o® 5 SOt DOS®

7—00000111
5- 00000101

Find the two’s complement of 5/ 5 & ecesS gandomn emwsie
00000101 = 11111011

Add7and-5/7 o® -5 Oy DOSH
00000111 (7) + 11111011 (-5) = 0000010 (2)

Therefore, statement A is correct.
OB A pm@n SHOOE 8.

Statement B

Two’s complement simplifies arithmetic operations (addition, subtraction, multiplication) as there is no
need for separate circuits to handle subtraction.

eee gaecwmed a8 508 axdodRD %@ 6led OOB eMOD DS o NI 6PeHRS
(O 8558, a8 53, @ H3®) 8o WOR.

Therefore, B statement is correct.
o8 B gmen SHO0E 8.

Statement C
It allows negative numbers to be stored and operated on naturally.
O ©agn ©DN) G H3PD o® SOMPNd HSe B3P0 9 ©EE®.

Example in an 8 bit system / @9 8 ©=€Bw®d €8)®OENDES

+5 = 00000101
-5 = 11111011 (two’s complement)
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Therefore, C statement is correct.
8% C pmwn SHOOE 8.

Therefore, answer is 5 (All A,B, and C)
oD, BEWO 5 8. (AB o» C Bude®)

Which of the following statements correctly describe/describes hackers?
gomonds (Hackers) 8€0¢ oo D00 oment (e D) 8 &7

A. They are bored and lonely anti-social teenagers who attack computer systems as a challenge and
sometimes for profit.
RS, gBerinws EHD IS0 el OxeONT 6OV FRSORD MBWO 6RO FHDOOCHS
£5e8® Om § Hos ETMO 5Ot § HEHE @S B8edil ewRsded oande DOIENDS ©d.

B. They are IT skilled people who attack computer systems of individuals and businesses as a form
of competition.
R85, 203 6Ed 5 afB®ROIEE 6m) OMEIOOR SOOI SERHORD GHOBOCKS &E®
o5 § eMONOT MBI NEERD &S SE®ERS ©8.

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.
R0, BE® oem €18 SOw-Pumognens (automated) 5 QfvEOSEE e®] OXSIODE@D
SO R PRDND®D SO SR DWOSM § ©ONMSVD GOHORDOOSEE DINHE 8.

1) Aonly. 2) B only. 3) Aand Conly. 4) Band Conly. 5) AllA,BandC.

A 0. B cod. Ao Coedl. Boo C oo A, B e® C Badee.
Answer : 5)
Hackers / oo

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.

FeMONBS By e0vID LS, SR 6®) e 0D FNOHOCKS HEOBR ER) BSM LS
20ns O gm0, eMes)) 80 RS aBrs 50 BLGWOM® Oy @ed. White Hat Hackers,
Black Hat Hackers @& Grey Hat Hackers. @88 o928, 580 ®actme» oo BeC8s e oand 5
BB P @8t DO® D0, RYSeE cBMOS §5O HOB@IDD DLSH 65 HOBED OB
5568 g8 ve eeHw® @EJLS WOG.

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.

DODERERS BTN, MBEMD BSEJE, Huge) B, 06 DS OIS EMAE DOIE SEGRRBS,
RSP aBHWOS Rby HOPVO &) E® EIFPD DVVES 6RO HIONOERS HIHOOD ©®ES®EN®D
530 Y WOB. PL BrRE HOMODRS HewiSH® MO GMO, OB HHOBOERS OIS
HMon®oe 6rE BJs afrrBsiens emnt, Sereewns &8 ol&m M) BeDIOBOD GBSO
ged qrd 5O0ED BEIY DOR. 68 gHD, LMK HOIOE e HIEBr OH®.
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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.

cPR LWHK, MOMERS 68 RS MTedy REED RVby B30 &5 HWEDS coed® B
WHOOS HOIOED B0 OB, PO GO, Jer®ersi® gNDHORS TS DO,
Bl gBeni® 6o ®ided® DED HEISN IS, BEBERVSEE ©® XD aldvID ©ERH
PRDD MO ®508 RS Jeceermd gebomn HEPD, BEWHPE ) @iHPD e®) & &
60 DO WOH. 0P QfHEBES edew] 0 eMOROr MBEIEE 9BuE SHeMOLD &S GO
gDOB0HS IO QARG BeIvrs o SESDIEDN e NEDR. DS HWOS ©I®
808 fefeommd emMOI® ®id HY, RS DOV MHKS 66 NOS &I BE DD, 68 auod,
LM®H HOTOEC.

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.

cPR® LWBK, BBV FSOKR WHKEEOE MO eRE TUIDOD 0% GE®MIOWOWS SOTOED
S8m0 WOR. PR DHNEE @) ©HLE B O LEO®ROSEE 6 NSO adv@n oS
60D PRBNGOD S0 OGR H3® oee £, SO Hn POERE MmBm DOR. VS YB® 9w
Oes PEBO0 DB GBWO @WiHY, 0edE £t 0N HO® &) DSBE® WiH®, DO, em) dark
web ®0e) e@Ond BE eMONOr SHHE 5 aiond® oHEIH 6EeH) cPemnr® e rPed. cd®
FEDIOMODS ees) 80 eMIES FOfeC OB0e) @D g0, O3HHOD &R NE HDPD O® DO,
ransomware, 9N, BB COS MDD OB® LS (APTs) i con® oo DOB. 68 2o,
CWMBH SOTOE®.

Thus, the correct answer is 5) All A, B and C.
e® gD, 5008 8Bn0 5) A,Bos C 8xde®.

Which is the most suitable HTML form element input type in which the user can enter his credit card
secret number?

a0EHEN0D DR RO ONHBS HMK GIOET HO0 oee D% ® ey HTML eejo® 8er® &e)®
80b®e (HTML form element input type) @@ &7

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.

e5BEmenne®ms H® eI M Omd goww (CVV/CVC) giaes @0 6o 98 83 89,
NOT@® Oes 5. DM Qesn ;e db®® type="password" 8, ®sfe, O ©OBED®W OB
DO 80 o QO OO0 oM w0 &0 cmneds eIHd OESOR.

<textarea>
This is used for long multi-line text, like writing messages or comments.
e®n oMol o) gems RSP i Er H-cSE O 6e® @Sm 60.

Not meant for entering short, sensitive data like CVV.
CVV &85 ewmd, &8 coim aines 53000 gemes comewmed.
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type=""checkbox"
A checkbox is used for "Yes/No" or "On/Off" selections.
"Yes/No" e "On/Off" 5538 sesm 0 emgds edom) ewmed.

You can’t enter numbers in a checkbox.
DO 0N WO G GINEH NDE GMHDID.

type="hidden"
This keeps data in the form but does not show anything to the user.
ePr ey esio®ed B @, YD COBEDEIOD HBOE emessiOR.

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 05 0068 coin 58 Seons i MLID0D O eang KNG, 0sc HNLOOINO O
2008 89 d@w@ed (Inspect Element) €t8m &iSo.

type=""text"
This is for normal text input, like names or usernames.
60 »8 e alBHem MD OS5 OB ED) DD OEH) 68

But it shows everything as you type, which is risky for sensitive data.
5D DD OBS WO 80 BRER a5 DO, OB GEOE £5D OE®) HOE)HE HNRE.

Best Choice / eene® e58®
type="password"

It hides the numbers as the user types (usually shows dots ee*).
a0BHEmE OB8 wos 80 Ok 608 6WOR (ISR BB v casiORB).

Works just like a text input but adds basic security
o) ODGE 60 T OB, NYD YO MOB@D O DOB.

Consider the following statements regarding the Extended Entity Relationship (EER) model.
S8man b 8RS (EER) mmadn SERe oom £iieds Dusid omei.

A. EER model includes all the concepts of the original ER model.
EER ewmaBud 3 ER owadend i 8og @ oowde aiacs 8.

B. EER model has additional concepts of specialization/generalization.
SeEiemOIB[IRDDNSDOE BERE, GO0 owde EER & «of.

C. EER model includes a new concept to model the weak entities.
choe HMHD HWaBwoMe ocHm) 9O owaens EER & ained 8.

‘Which of the above statements is/are correct?
95D N DHIHWE/OGSHD SOOE 8 &?

1) Aonly. 2) B only. 3) Aand Bonly. 4) Aand Conly. 5) All A, BandC.
A e, B eoé. Ao Beoo® A os Cod. A, B e® C 8adee.

Answer : 3)
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What is the Extended Entity Relationship (EER) model?
Sdman Dby ©8dsdm (EER) mmabe & n®sSe ?

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.

Sddman 5D 68V (EER) Hmadn wy 83 6dds 0Bz (ER) mmaded 08 En ¢
g50)1end. 800 ER &Hwmaded 80e® Sedi®@r® GinEs 05 o5 0H0En ey oS &wmad
SOMH BEH) GOMO Ee HESD) eeR. P OREwe 538 EER muwadBr O DS &
2OBBE WOB, 55 ©Fe) HHAeE 88n oS GOLBD) HEORR. ¥ NBERH HITORS BRSO
SeEBmOM®, OVHSWOMD 66 chOe DD ;WD SHLOE®D O G WES GIED O OO
OGBS ©dr eeky 8D DA BR® e Horeznn HORD g oEe®.

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.

50108, EER ewaBe ER pwmaded ExoH, 58 Owd sombo), copsesn, o8smn oo ebde
ambo 05 68 BrE YOO HDES FOED 60.

Statement B
Correct, The EER model introduces new concepts such as.
5010, EER gmadc 90 ooomgde e eel.

Specialization (a higher-level entity is divided into lower-level sub-entities).
SeEB3momn (9ne 93068 HMbors oong 8J068 £ HMLHORD eAE) &I).

Generalization (lower-level entities are merged into a higher-level entity).
QRDDSWOMN® (oog 008 Hmbn gog 8J0e8 HMOBEDO SMVERD DO &iY).

Statement C
Incorrect, Weak entities were already part of the original ER model.
08, OR ML €1®008 §C ER eHwaded oo Sw.

The EER model does not introduce weak entities as a new concept, but it enhances relationships with
additional constraints like categorization and aggregation.

EER enmadn choe Hombs 90 6omdons 6o HESD) emet, ags 00 OdLHOHDMOME o Sy
535 15 gInd BOPS 6 oAEm OE EnF BOR.

Final Answer / g 8€nd
3)Aand Bonly /A ©® B oo&

‘Which of the following are the properties of a signal?
oD DOON HeT)OD QI Oses &7

1) Amplitude, Clock time, Frequency and Wavelength
SEMOB, S eB®E, EABME OB DHO® HEIO®

2) Amplitude, Frequency, Phase and Time / 868m0®, 2550, D@D 05 DEM

3) Amplitude, Frequency, Phase and Wavelength / 8&mow, ©oX5m, D@D 08 D@ D
4) Amplitude, Frequency, Time and Wavelength / 868m0Ow, 602990, ME® 65 DO® IO
5) Amplitude, Impulse, Phase and Wavelength / 868mow, edmn DE® 06 HO«® HEID®

Answer : 3)
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Signal / eee2)®

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.

£30652)08 B8) EMONOT BBekdemn HPD S WO WERR, FOMBLER 66 O LSORS SOEB®S
550 cONE O® 95D ORMRD. O© Sext, cavs 68 ®IE, DO® S 880 SOOIBORS HOTSHN®
DE OB a0 9500 (FRHR) 6®) BBOC (889sm) cee DLBEWOM® WO M. BSBHeDem SEAHOE
BotsE) GOBOMS Om DO, §0) 0O e Ole®® PO YRLEN® DO &LO.

Amplitude / dSmmO®

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.

SO ©8) ©oer)D WS 66 £IEn EMOD € O codd gORd. O ©eEt)ed LRERDON 6}
HOMO® HOMB MO GO EVDBERS CONRD SOMEE BO €OOG O 5y Ered. ez
oese) ORE O® e} 80 OISO ORS LM® O® MO GRe BO® DRE OO ARVC &) B
Som ORS 859 @red.

Amplitude is a fundamental property of a signal because it defines its magnitude, influencing power and
transmission quality.
SEMO® ©8) ©eT)DD YOO QMR O O O SWRDO®, VR 06 0SeteEn QIO
RIS WO BS.

Frequency / ©:22)®®

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.

QoDRD®D (B) o) o MEVNE HBRLE WO® By GIMHRE. Or ®HLIS (Hz) Svwens @58
@A MO, BeT)D iem® 0% O®M®K HOM®D WOB. WENXD O Bet)ed B eBOI® WIHRO
00 MO e 5. HRDBMD BF) HCT)DD JYOB QIM®HD, Ve OB GO GWMHOS
e0®ens a®OPLHN® 60e KBS® HLOOH® WOR. PL 65HeDe® &) BIE, GBes50r BeXD O
DeSHORE MRS BDie®s 8.

Phase / 2@©

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.

DEIV ©OF DO® On O OPBHE WY EBESHMO 0eSEd &I SOMEE. &0 Gomw 6]
cLBns ORS 05y ERS DO, Bee) DO MRS HPASD SueCen HORD GOBOGS 8. BERD
08 00D YOD QINKHD, ®sfc Od» ooer) ©B@m™® (synchronization) e} ©BRSRMNOD
e50i® WdPD comd 8. Or cbiew) nsiBede® ) O3 aPES 8 HeSNORE 9P Bie s
@d.

Wavelength / ®0-® w®n

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.

D0® VB 08 BoeT)OD OO oI CO5d EDes e MmO OB (ce): €8ded &80 ¢8n
e530). O® SRBDRD £HERIPD HEAFD O DO, MO® LI HASEHNORE B 8. HO®
MOVD Y 06T YD QINHKRH, Sereensl bR @ ;merid €D O3 DHO®-HANSHD
oBHOEE, e, 0 ©er)OI OB HOM) EDIOMD O MIMOR HOM® WOR.
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Time / HE®

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.

MEE K 0D HiTemn o) SEeCenn WO ME BOOR. Hoer)ed cONSOS 6
aCamdn 6O PO O® YR =OBHRE O amd, eRe® 80 Hoee) GSMODE X aueec
e0E) EIeD. MED ) GO YBD @EIM®RED, Bsie, O® 6eE)D MERHD P e DN
@B, S SERE, ESeLHL BB, ME-ge® (time-domain) SeCee E® OGO GHSOGS 3.

Impulse / eped®w

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.

NEI®ES ) DN HERD eI MR i, edem) 80 B D) Gows ee®
MeHLEIB 8. OB eI YWD B850 HewisHn WO aHd HERD cONLOB e NS
85910 deCemmn B3P0 @S BOR. MEDKr k) HED 6wedd BERD OO BVwens ©ENH
oadl® gasnan 5300 @Sm WO SeEBY Motk) QIHED, BN Goet) NINRCSE oo SERS
B&eennd ge)E 5. S8MOK ) EADE 5 YR @IGHRE MDD, OO MDD
Bote) R GO WO OB HE: Die®D 68.

Thus, the correct answer is 3)
e® goP, 5OtOE 8BxO 3)

Why Option 3 is Correct / d@ewn 3 50t08 dsfesd aui?

1. Amplitude / S&emoOw
Measures the strength or magnitude of the signal.
oee)e8 ®EBn &) SO 85y EB.

2. Frequency / ©e23)mw®
Determines how often the signal oscillates per unit time.
0oee)® e MEEDE e DIOGES eciemn 6de Ksle BHOM® WOR.

3. Phase/ 2@®
Describes the position of the waveform relative to a reference point.
D0 Orers 6w EBEsNNO medned g8 SDan B8O WOR.

4. Wavelength / ®0e® @@
Represents the spatial distance between two points in the same phase.
On® gdled =Ofe e el MO €0 HOtLEnn WORE.

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

cOR WIM® BHRCED 0er)dl BBubIens eerm H3PD gusdes 8. (Bde, e, o)
Begs HO®)

Why Other Options Are Incorrect / geoe Sm@e O108 defesd gild?

Option 1/ Swgen 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.

DMRE BF) BTN QEN®DS eMEd. O® MR S8 dBwuE 08 GMO, Bet)ed HSDOOD
e 0P HBASH Hiv.
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Option 2/ Swden 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.

MEE 0oee) SBeCeNn HOPD Oe®s OB, O® oeT)DN (QENMDE 6MES. O ee)dD
53eme DO DD SOM.

Option 4/ SmGew 4
Similar to Option 2, Time is not an intrinsic property of a signal.
HODHD WER®D CoT)DD @ENDRLES NGO,

Option 5/ 8®@®w» 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.

PEEO® KY) ©et)OD SeEdm MHMONS (60, LD ONHD) Dy GMO, BRED H&E)DERD
ge)e BEOr QEM®E:S emMed. OX BXESO®, GANM®, GOI®, e MO® ;XD S B
@EN® CMEO.

Which of the following options contains only guided media?
cHD NO® DOMEnd SwE @z (guided media) S gfobom 8 &?

1) Coaxial, Fiber optics and Infrared / e@xse, gmie o8y o5 gedjowss
2) Coaxial, Fiber optics and Microwave / o@se, omie o5y 68 S8g 0®
3) Coaxial, Fiber optics and Twisted pair / e@se, oo 5k oo &@d o
4) Coaxial, Infrared and Twisted pair / e®ese, geddm oo O3 Q®E
5) Fiber optics, Satellite communication and Twisted pair

S® D), DS o85Sm0 o® RO QBE

Answer : 3)

Guided Media / 5@ ®dsm

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.

B0 B0 0 eHAE 6m)) Ord B8 S MG HOH) Hott) HBcSeHn D HSHEOE® ML)
8. OO R G0 DBD QvE, CP® R ®® optical fibers GiREd 0. CBD ©®
SEDIesn nlegdetnn omBn DO 0er)d DB SO BO) 8.

Types of Guided Media / $wg @@z Ob®
Twisted-Pair Cable / gi®0tgn) @@ Ol®reS

Consists of pairs of insulated copper wires twisted together.
OO FIAOIE &300IMB WO EE DR Olens QOR DS
0Ps0n ©d.

Commonly used in telephone networks and local area = -
networks (LANSs). -
comdm e oo SM5n e (LAN) d¢ dued o)ido) 8. T -

e Unshielded Twisted Pair (UTP):Used in most networking applications, including Ethernet.
emDIny) IR0 e Oles: Ethernet &re® edesm) ©S)EDOF 6keOE @)D 8.

e Shielded Twisted Pair (STP): Provides additional protection against electromagnetic
interference(EMI).
Otee IR0 e Oleis: Seys 8mn NEHHOS EMI ded 050 @m0 0@
0.
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Coaxial Cable / o®S@td emsdd Olored
Composed of a central conductor, an insulating layer, a metallic shield, and an outer insulating layer.
BNB® oSMwES, eldD)0n BHIYOE, eRIHPL CR®ES o B80m 6l BHIYDD HPSSD 8.

Used for cable television, broadband internet, and other high-frequency signal transmissions.

Olexess OtesDBHS®, RV GSHVNRR O FEMNND GG AR Coet) HSeSEH SEH) DIOM)
@d.

Offers better shielding and higher bandwidth compared to twisted-pair cables.

HROIE OE Olens HERD Meded O8) eme OO 65 OHE DEIO OCERN ER) 6el.

This 1s two main forms,

Conducting Shield

eRr QWm MO e, N, Cenr m\.:.,m,
1. Thin coxial e ——
2. Thick Coaxial et oae»éﬁc

Outer Jackt

BNC Connectors used to connect a Coaxial Cable.
oDSED 6B Olas Ofemn 685 5300 @Sm DOB.

Fiber Optics / gtoxe el

Made of thin strands of glass or plastic that carry light signals.

BIENEE ©oee) Ole®® e ol ) SEILSOS 05 enE RS ©E)
.

Used for high-speed data transmission over long distances, such as in
telecommunications and internet backbone networks.

8e@ ooefm oo gSobeHe backbone networks & & €0 @)
66806 ey ofetdemnn e MSm 68.

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.

Senss O8mn NEHBOS RO LBGEH®, 9 9HE BVRHS BIe T LVMEE lev® ©Ed
aBED g8 GO0 GIEBE @Y Gtt) GRIDNDS 6O EQ 0B oletemn BWE ®ID.

Unguided Media / 508 eem®s ®)dsm

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. 8cg
eMO® VABD ©F) HIHD ND® MDIDDHERS EMOD Olons OBm PO BBS coet) oegdesnn
BHGOR. oo e eLBEE] DO®, BWEE MHO® 6 FEAIODD GrE) GINES 68. BoeT), DI
s} Son o0 Semed DO D8 N0 OVGHS NVIBR 65 QECD &Boly) 055ede®wO
98 0EOE.

Types of Non-Guided Media / g eamde @)@s ObL®

Radio Waves / @0&58e@ o0-®
Radio waves typically range from 3 kHz to 300 GHz.
QO58eR DO® LPMsens 3 kHz 80 300 GHz ei5e) adnnm 0.

Commonly used for broadcasting (AM/FM radio, television), mobile communications (cell phones), and
wireless networking (Wi-Fi).

OMBEHG O AHYED MO O (AM/FM eblewi®, OioD)®8), Sem® 6S5HeDeMNnRS (H50®
comOm), Alens) OB HewO® (Wi-Fi).

Radio waves can travel long distances and penetrate through buildings, making them suitable for
widespread communication.
QOSOER DO@ORD EM €0 @O WO eMRNMBR ®Oe 858, WV, &0 8O3 oss5ede w0t

Oem) QeH ©O.
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Microwaves / S@&g 0@
Microwaves operate in the range of 1 GHz to 300 GHz.
e ®0® | GHz 80 300 GHz e&e) edonn Hosion 8.

Used in satellite communications, radar systems, and point-to-point communication links.
DS 0SHedemn, LD S5 o® 6wy £30) oSHedes CNE O @O 0.

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.
DEEe DOMORD €aEn 0HCOEeHD OGS 60 (HFePewmn 6 EASM Obeed Yy
£a8de0s B30 H®). &) MEHFTORVWO e®IENT § MY @SS ML &) MEOHD HBBOBSC®S
00 AEeB.

Infrared / ge@icsse BOE

Infrared waves fall just below visible light in the electromagnetic spectrum, with frequencies typically
ranging from 300 GHz to 400 THz.

geaiowm Hogn Jeks O8mn DLEMORBEE caxs®e MeRinn omnm Bied, KN O@HmBene 300
GHz 80 400 THz €50) o-ams @oo 8.

Used in short-range communication, such as remote controls, wireless keyboards, and infrared sensors.
080 eED, Ales OB BROIEDOr 6BM §EOTD ©edem 5 60 MRD OIHETEN® BEH)
8 DOR.

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).

gl 055e8em® 6wl 00 &) D& DO NVDBERS LMY Y. OO JIHORD B&5de,
eMB® MO O BOPD o DBKE S0 ®iSn (PO ©em).

e . S
l\ Communication media )

e . o Y A . o Y
- |_Unguided media (wireless) ) |—\ Guided media (wired) /—’
~Radio Waves

Copper cables Fiber optics

= Infrared

) Coaxial cables
= Microwaves

Twisted pair cables

——

Shielded Unshielded

Thus, the correct answer is 3)
e® oD, HOIOE 8BYO 3)
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27. The frequency modulation technique is used to change only
oo oese (frequency modulation) B3 PRW MOMEns ONS DOH ERSES,

1) the amplitude and frequency / S8mMO® &8 EABD® SOR.

2) the amplitude, frequency and phase / B&mMO®, GRABIDHG BB DO SDHN.
3) the amplitude and phase / 80w &5 DEPD ©ORN.

4) the frequency / ©-@X)H® SOLR.

5) the frequency and phase / @350 66 DED SOHR.

Answer : 4)

Modulation - @gbeeac

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.

YVEDD ) DWW BET)D QEN® (DESMO®, EABN®, WEIVD) ONS H3e®s eMOROL
cdomn 50® cem O 5368 HWOR®W e O i3ed. BeBrens o550 SERHOE,
MORBRD oee) OSeSeID BEH) O® GOSODOMS 8.

Amplitude Modulation (AM) - 86mon Yubsmnm

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 8, DD ©oet)ed SSMOB eMOPOL BeT)IDD GHVERED ONS O® GO0 HARD® OB DR
50D 005, RS geHd WOSES BSMO® RIS ONS O MO FENND QEM® (DD
08 DEIV) eMMEONED OB,

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 8 cOxE808 gt 69, (1) odnDn 0 emds Hw) ISMO® 05 BRNMHD DIOER.
BSOOE BEO® BSMORD P ONEOS 6P eeEeHEDd, MY BSMO® P Swewes
e®Oe DS, NESHHD @iEER (3) DSMOB ©® DEIDB, YT BVED FLSD OBEHSO OME
emed.

Frequency Modulation (FM) - &2z 8ubsead

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 8, )& 6062)e8 &odnnn emOnil 0@t)d 0 o580 a8 oy D oo, D8O

00 DEID CNMCONED D) LY. HDIDD SO 0N WO EAD DO, SSMO® 6® BHED
SO 0.

Connection to the options: FM involves changes to (4) the frequency. This is the correct answer, as
amplitude and phase are not altered.

FM ©g), (4) 0:@25)500 cOa6nd® aioes 8. I8mon 05 DEID xS emde oS 6@
HOIOE BEROE.

Phase Modulation (PM) - @9 gabosac

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 8, emnOndt 600e)00 @810 DBrens) )M ©oet)ed DEID 0T wOg @ &m0, ISMO®
05 QDBND CNCONED ©OF. WEIPD LI ONS O O, SSMO® O HRDBDD OeEHD
SO
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28.

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 g, (5) 0 cOand® Gines 0. 6odmmn eOnE D0 eMAD DS LoRBDG OO DD
DOER. HOIOE B0 DEID OIS ONSHDE 6 REHEDB, YW SSMO® LI
OnPent emd® DS, NESHDO OIESE (5) GAHNDG 6D DED 65, HYD DD EHIBD
D®ers® eOnt emed.

Thus, the correct answer is 4)
e® gD, HOtOE B8BYO 4)

‘Which of the following is a valid example for a PHP variable name?
cnn OeHS N )oK PHP 80psn o@wns 6es e 8 &?

1) @class_name 2) &class_name 3) $class name
4) $class name 5) _class_name
Answer : 4)

Rules for PHP Variable Names / PHP 80gs 8 sem 55

PHP variables must start with a dollar sign ($).
PHP 88e3ns cIed cnendsl $§ e)od8s B8r woo.

The first character after $ must be a letter (A-Z or a-z) or an underscore ().
$ O on ocl and o (A-Z) e (a-z) e B3 @0 Bu wn®.

The rest of the variable name can contain letters, numbers (0-9), and underscores ().
80ezs ®Ped B0 emOend RO, & (0-9) o 3 @3 i@ B &iem.

No spaces or special characters (@, &, -, etc.) are allowed.
Bdons’ em) Sede gued (@, &, -, MHEX) DD HSRO OO aum.

1) @class_name — Invalid
Starts with @, but PHP variables must start with $.
@ 00 MNOBy 8, 8 (PHP) 0enns $§ odew eHods dv wme.

2) &class_name — Invalid
Starts with &, but PHP variables must start with $.
& 00 mO8n 8, ®@ (PHP) Soesns $ oden o8 8n @ue.

3) $class name — Invalid
Contains a space, which is not allowed in variable names.
S0ezs ®POE PN eMIS guno, O MO HERVD HOHO L.

4) $class_ name — valid
Correct syntax.Starts with $. Contains letters and underscore (_), which are allowed.
SO0 O3 PO 8. § BB MNOBL 0. gONO & aid ot ©®® W 3 () glew ed.

5) class name — Invalid
_class_name alone is not a variable because it lacks $
_class name o JOEBGE eaed, dsc &8 § en®id RDS.

Thus, the correct answer is 4)
e® goP, HOIOE 8RO 4)
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29. What is the binary equivalent to decimal 54.25?
e@@®® 54.25 O nEs €000 0D NS €?

1)00011111.11 2)00101010.01 3)00110110.01
4)00111011.1 5)00111110.1
Answer : 3)

Convert the decimal number to a binary
£®® ©AND €800 0NN 0D adDbLHN® WOSS

54.2510= ..o, 2
27 26 25 24 23 22 21 20 . 21/2 21/4
128%x0 | 640 | 32x1 | 16x1 | 8x0 | 4x1 | 2x1 | 1x0 | . | 0.5%0 | 0.25%1
0 0 1 1 0 1 1 0 |. 0 1
54.2510=00110110.01,

Thus, the correct answer is
e® g5, HOOE BRYO

3)00110110.01»

30. Which of the following is a valid example for CSS class selectors?
BB oSO (css) @B ewE® (selector) BEAE D@ CLDOIB BB 16D OO &7

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 g xp@sie?

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 8 o558 ¢x3d0s @8 DoOses SR 655 MO ) ®SM) A YEr® 6PIEHO HSROR.
0w B . MBS BND 55 MO MMOMERS OO eBO) &i.

Features Id selector(#) Class selector(.)

Uniqueness Must be uniqueness per page Can be used on multiple elements
FODBMNOD 80000 §HNSMODS HI® QN0 | A8 YEr® B MO BE LW

CSS priority Higher specificity Lower specificity (Can be overridden by IDs)
CSS c@amon | 95 SEODmO ooe 530om0 (ID 068 D) @) &)
Example #nav{} Jbin{}

C)HOZNW

2) #myclass { color: blue; font-family: serif; }
The # symbol is for ID selectors, not class selectors.
# ecesnn 55 68 oem emd ID exd8 oem 8.

3) myclass { color: blue; font-family: serif; }
This is incorrect because myclass is treated as an HTML tag, but no such tag exists.
e®w OER, ®skc, myclass HTML coeons eeo 6Dy @ed, 98 908 coaeds emdiw.




RAVINDU BANDARANAYAKE -41- Hictfromabc

4) myclass: { color: blue; font-family: serif; }
Colon (:) after myclass is incorrect.
myclass ®ems} o5 Hed® colon () OO .

5) myclass; { color: blue; font-family: serif; }
Semicolon (;) after myclass is incorrect.
Myclass © &g Semicolon (;) 808 8.

Semicolons separate CSS properties inside { ... }, but should not be used after the selector.
Semicolons { ... } gie® CSS @Ene® 608 OB, HPW 63568 ©nd MDD CMDE WN®.

Thus, the correct answer is 1)

= e

e® oD, HOtOE 8BxO 1)

31. Which one of the following is false regarding the HTML form methods GET and POST?
HTML esio®@de GET oo POST 8dn® 8Ede goas dses omm wmdow ¢!

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

80 ec® edDenisn 05 e6DIr)0n 60m Tt BERD MMBD 6ed.
2) GET method is more efficient than the POST method.

GET 83n®x POST 8dn@cd &) mboe® 8.

3) GET method is more suitable to send sensitive data.
GET 830®0 -3¢ co wid® oc® O8) Qe ®.

4) POST method does not have a limit on size of data.
POST 80n®elE csdmde o@gnn SEe 5005 ano.

5) POST requests cannot be bookmarked.
POST gwie® ede® (bookmark) ¢ eemsmie.

Answer : 3)

Option 1/ 8»@ex 1
True — Both GET and POST methods are used in HTML forms to send data to a server.
O3 —e6DI)HmHDD eum id® oesm HTML &wadde GET o& POST @ ccow® odo) .

GET sends data via URL parameters (query string), while POST sends data in the request body.
GET ®&% URL 0)85% (0068 5e) &©o®m cdo wds gmd, POST @688 988 asobomed
o OG.

Option 2/ Sm@ex 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.

o3 - GET o®@osecns 68xds o) @brined® dsies dn exin oRms gl &0 50 O
gm0, POST oes e80)8)nmed gm0 armad® 0 5o axdodd aines 8.

Option 3 / 8m@ew 3
False — GET is not suitable for sensitive data (e.g., passwords, credit card details) because,
goo3 - GET ©0e8€ co oe® Qen eaed (6e): §ooe, 6pild i Je50) sk,

Data is visible in the URL (can be stored in browser history, logs, or bookmarks).
URL &» ¢ e caos®e 8 (R0 9fmen, 6@E 6o 89 oeng) N ©R) D€ &im).

It can be cached by browsers and proxies.
Ok RDED 0® oD OES SHBHOD WE L.
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32.

Option 4/ SmGow» 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).

oms - POST 90 wifn axd e o@nd 5HEdn 80 ecan®im, 8% GET &@d URL E®
B8990 g (@eoncns ees) REHD de ged 2048).

Option 5/ 8wEen® 5
True — POST requests cannot be bookmarked because the data is not stored in the URL.
o3 - POST 9888 URL &eid ©8) 090 em®d 5o 89 6pne) D¢ .

Thus, the correct answer is 3)
e® gD, HOtOE 8BxO 3)

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.

HBO® e®emdom (mission) BER ©®HD eMOPOWOR TFO® MED HBOW ONEOH HHMOB DEIY)
DOWO OrE0®HEmn® 630) D). P 6ReHDEOH eMONOL, JeBmerns ® O & BEJR Bedm

60e0), MNOOLDO OB WEHO (realtime) 9ESLS O™ EE.

TA S

Value

»
»

Time —»

(0,0)

Consider the following statements related to the above mission:
90D REHDO BERAC 0D DHSD HERDS™:

A. Only the events P, Q and R comply with the Golden Rule of Information.
P,Q o R B8R = eondndr Bgae, &Sobamdn 3500 &0 ©8.

B. Event S has the highest demand and needs to be facilitated with the highest technical resources.
S 8€A00 o 9BE®E &id gm0 KD R MMBedn HEESORS CHRD® HIEd® OOS
@d.

C. The value of an event can be determined reasonably using the demand for the information about

the particular event.
HB0E BEI0D eMONOT BERE, OB, OO BENeHS eMONOBERD &8 9Ce® B sy
0HOND HEOW DE OID.

Which of the above statements related to this mission is/are valid?
e®® ERE®MOOD HEPRSND gHD WOO DOSHWEDWSD Drew 8 &?

1) Aonly. 2) C only. 3) Aand Bonly. 4) Band Conly. 5) All A, BandC.
A . C cofh. A o B cofh. B e® C sod. A, Be® C B8odee.

Answer : 4)
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Explanation / ete€@ B53@

The graph shows the changing "value" of information about five mission events over time.
MERD O cPeHR® Bedd cm BERE, eMONOL OR cONE O® DIMDR LSNOe®s €1568.

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 ©® R ¢80 o8pe)@n &S0bandn 3500 migess oo (Mensd oo 9ng HOBHn g®®
&8 9), eEH®n 8 BERED HFOVND® 6WT 6MDORB.

S and T These shows increasing value. The question makes two key assumptions.
S o T c80) Oi8D» Gun coSOB. QEHH LNID CODCED L WOB.

1. Increasing value / g®wm o8 8@
increasing demand. This is an assumption, not directly shown in the graph.
9Ce® Oi8) 80. ePW COWCEHND, BBMN0EE ©HaLd eSD) Hiv.

2. Increasing demand / ©:&0» 9C@®

need for more resources. Another assumption, not directly supported by the graph.
8 ©O8ss FOGSMOR. OB COVCOENR, LENORS HILD CM®D EMESOR.

Based on these assumptions / e®@® conCdos @D S5O

Ais FALSE: Even though P, Q, and R fit the traditional Golden Rule, the question doesn't prioritize this.
A gooso 8: P,Q oo R «)8ge)dn &obandn 3500 »ieees a9, 96en 6®rd OfRson
exef.

B is TRUE: The question assumes S has the highest demand (due to its increasing value) and thus needs
more resources.

B 08 0030 60 comEoann woses S a0 Ot 9ded®s it 29 (98 o8 g®®
e5nedsl) om & a5 o8 oo adevn ORE.

C is TRUE: The question assumes value is linked to demand.
C oo 68: 8690 gor 9CEP0 6B Wil cowEemnn DORE.

Thus, the correct answer is 4)
e® goP, HOIOE BBO 4)
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33. Consider the following statements related to nature inspired computing:
CRNEHEDS caec@®eds aOOMBWOMD BEIE, CHD £cO® DMSD CRLSI™:

A. In nature inspired computing natural phenomena/scenario are observed and used to design and
develop computing models to solve complex problems.
COIMEHERS coe®ed®m EOHMDMOMEE & oI O0E® SNE® cece) =OWID ISR
IEE® DO 6RLANK HEPD, SOMDD BBBWE/eBERdwE (phenomena/scenario) H3Segnc
DO 6RIE) BY) EIG.

B. Artificial Intelligence can use nature inspired computing for improving its ability to understand and
solve computationally challenging problems.
aComMB0D §HeIOBRL ®I0O §ORID WO @i o SoEed® ®iBw R Eren H3®
o aB® eI (Artificial Intelligence) 8BS eIREHTS coE®eOD SSOIWMDOLN®E DD
DE HED.

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.

CONEHTS coe®edd alHIMPDWOMD KOCHE ©OLIMD MO EE o0®IND MDD O
e Se@Cn0, B DMSHO, DO B % SFBO FarHnd i3 SD)Mdn aled BEe) SO
DO DE O,

Which of the above statements is/are incorrect?
95D OEHS DOO DHOSHLS DO Oes ed &?

1) Aonly. 2) B only. 3) Conly. 4) Aand Conly. 5) All A, Band C.

A . B oo®. C . A 285 C sof. A, B o® C Bode®.
Answer : 3)
Statement A

Nature-inspired computing observes natural phenomena (like evolution, swarm behaviour, neural
networks) to create computing models for solving complex problems.

0oL @O® SHER orH OV &wid SO 53R e SOMDn RER (3B,
Oof) B3O, Sy R Oid) SOMD ALPVERS MHWHD ERS SOVIBHWOMD SHienw WOR.

Examples: Genetic Algorithms, Neural Networks
EEBOM: 93 GIEe@SNH®, Sy &HE

Therefore, this statement is correct.
& 5o 08 pmnn SHOOER.

Statement B

Artificial Intelligence (Al) uses nature-inspired computing to improve problem-solving.

2350 QLR ®OO BoE® NERD) 5GP oeH SO®MONLVERS HMHK @D SOOIMHE BIDD)
DOB.

Example: Neural networks are inspired by the human brain and are widely used in Al.
CEBOIM®B: SR SR IS PREens ;Mmen @) &5 oo Al & d5Ed @8 8.

Therefore, this statement is correct.
& 5w 08 pmnn SHOOER.

Statement C

Computing models from nature-inspired computing are NOT restricted to natural environments like
rainforests or oceans.

S0PLVERS FME® I8 SOVIMDDOMERS ERIKS SOWED §iad O DMSDNO & DO
015 SO BSBORSO BO) eamed.

These models are used in various fields, such as robotics, finance, optimization, and Al.
eP® gmad eMed] XD, e, SOSHDOIMB o Al 05 SO0 Hedpde @O 5.
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34.

Therefore, this statement is incorrect.
& 5 68 @mwen SI0ER.

Therefore, the answer is 3 (Only C).
R0 BEWO 3 (C =) ed.

What is the correct statement related to system deployment?
o€d Sdemn HB3® (system deployment) 8gde, SO0 Lm®n S &?

1) Direct deployment is the most complex and the slowest form of deployment.
@i SR DY ® ©HLE RSO 6eds FuIBew B SDe® PIOWS.

2) In pilot deployment, all the users have the ability to use the system at the beginning.
50g SOl &, Bug cO0BeprED Holned & ofbn @8y 53D axHwd Eied.

3) In parallel deployment old and new systems are used at the same time.
ORSH0 SNemelS €, v 0 5O A5 OO @B 6wed.

4) Phased deployment do not allow users to develop skills required for new system gradually.
g0k SDemn OGS =edBEDHsD »D =B BEde gOvs D5 BHEEPD PIVEED LMD
WO DIHVO FOSDDS @) eMEE.

5) Phased deployment means the entire system is used in one location.
g0k SDemn 08 YO SERBNE & SO SRS ®dn H3® .

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.

e @EMNEE GOY O5es BERD 6weded® HWORS ©® MRS BERE Ded HOIN®D
o5eddr H0RB. D ewedd o) PSRN FMONS, YL ) ee® ®IDNHHS SOTOED
BEIF DO SMHR NOTVEID D HEM®D PUE.

System Installation Methods / €28 &des ©@©

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.

s S PR ©f MDD HD SERBRE em] Pacmernt 6redRD MmBm woOm S8
£568B0Ns 0O oI NLGRER. V) 538 goR 53O, HROD Puew B8 cudm H3® s LD
DO e DO @iBR neHm SHOOE S PO® M0 WD g e’y 8.

Direct Implimentation / ®ag§ &=
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.

O eRemRANS EIOf SERBn HBaLIERSE 9O =EABN BN SHSDem® 8.

Qen Dberm MHOBHK B8 SHEOD EHnHs 9O POW HRIGRL DE N 00 PR PI® eEH)
80 =dm 8.

Advantages / 8
Quickest method as the transition happens in one step.
©BDD O BROOHS BedH VDS BWOBR POC.

Less expensive in terms of maintaining only one system.
O efBns coms cOBDEGW MR oSNNS 68 BxreS.

Disadvantages / g8
High risk due to immediate switch-over.
Defnd 0r 80 5ineds 9unE &OL)NV. ‘ old System>§| New System>

Any problems with the new system can cause major disruptions.
50 =€ABr o0 gi8 F® @HrOed SE MW) &iB Bn ®w.
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Requires thorough testing and training beforehand.
600 oBaben olemnnt 0 auMes GO0vs 8.

Parallel Implimentation / @800 &Sd)een

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.

SO 0 9 S5 ecw® WME ©0ded8ent oM OO0 HRIBRW 8. S e HIBRW
0 gm0 =0BRDRS VPRS ElOH SEBews O BEABHRD GO 68.

Advantages / &
Lower risk as users can fall back on the old system if the new one fails.
50 e€ABn 008 §Pems alHrpRsO atod aERB®D ;Men @ o oS GOE)HD .

Allows for a comparison of results from both systems to ensure accuracy.
BODesMOn cobn HO® oee o5 ececwdHR oHde HINEPD gt HEH®E.

Disadvantages / g8
More expensive and resource-intensive as it requires running and maintaining both systems.
€D ecem® Hurten B30 o 5y 53 gdvn O S O Be v o6 oes AuE €.

Can be confusing and cumbersome for users to operate two systems at once.
OMOO BERB et SO H3 oSBEnRsO Onne ©® Woeltwmd Bk ®im.

‘ Old System >
| New Svstemé >

Phased Implimentation / €000 SOosn
The new system is implemented in stages or modules over a period.
20 PO KO ME ©0deBens nE GEVO 68 eRNREROR HVSD ©8.

Each phase focuses on a specific part or function of the system.
0@ GERONR ofnfed 5HEoDm MO 6 MbHKE eWEOH GOMD® WY WOR.

Advantages / O&
Easier to manage and troubleshoot issues on a smaller scale.
28) odens @OO DERMWOMD DO om ecjr SHOWomn HO® e®R®.

Users can adapt to changes incrementally.
ae0HEmRS0 Oi8Ds cOxEHS DD gHPLHRD BK &w.

Disadvantages / O)8

Takes longer to fully implement the new system.
20 efBn ofub@ensi® Juriew HRO 8 MENE Om 8.

May require temporary interfaces between the old and new systems during the transition.
©oRIMEEBE SO ©® 9D €D O DOMCD GRORHMS GOGs B® .
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Pilot Implimentation / $»8 &dewn

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.

20 afBn aben el 6reSPD a0 LOMNEE V), CIED MO (HLE DSTNRD)
SDemn 90 aole 908 Qed. 866 s HBE H3PD 60 Wiedd® HERD Hwy
DN Eiedm oBesiesn @S 8.

Advantages / &
Low risk as any issues can be identified and resolved in the pilot phase.
50T GE®ELE Fn® HOODE HEMCH®® DOE)DD i DS GOL)HD .

Provides real-world feedback and data to refine the system.
e€bn B83eme 530 oem 0l el abesiemn 0o et 0eRd.

Easier to manage and support a small group initially.
YRE VA DHMLIS DEDMWOIE HFE om oMn SO e®HE®.

Disadvantages / g8
Delays full implementation as pilot testing and adjustments take time.
50g olSemn o5 Iedd se®m MR Kvd® DS Buben Foow H3E a®e, WOR.

May require additional effort to ensure consistency and integration with the rest of the organization.
£:8NEE R EMOS OB FAVEDD 66 SMEMOR o6 H3PD IO OIS GOGS B®
BD®.

Option 1/ 8wE=n 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.
eO® LMBK OER. may S0LH® DAY ©HbEn 6 BSe@P eaed. Or HIDMBERS BOE
2T §Oe)n® s OFes; 0 &tOf aEdn OO0 aEd L 6P oBsdeEmn HO®
FOED 0 DS

Option 2 / Sm@ex 2
This statement is incorrect. In pilot deployment, only a selected group of users uses the system initially,

not all users.
cR® KK DICER. 50Y SDLNERE, eIV SOBHEDES WML oRmES YRS eEAB®
8 OB, Bue® «36pnids eoned.

Option 3 / 8m@e® 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.

cR® EMB®K SHONOER. ERSHOD SOBNERE,, StOH SEAHN OBabIers® eBfddmean H3®0
sl 90 sEABK 5OI0ED H WO D edn 53 ©em SOH 6 90 €S 6eH® OO
Hosew 8.

Option 4/ SwEew 4

This statement is incorrect. Phased deployment allows users to gradually develop skills required for the
new system as it is deployed in stages.

cO® EM®B® IOER. GEKVO DBers 6Redd IGS 5D SfABKD GOLS R POFWED
OLAN® WO BP0 &dBHERHRSD 98 HEH®E.

Option 5/ 8m@ew» 5

This statement is incorrect. Phased deployment means deploying the system in stages across the
organization, not just in one location.

c0® Wm®m® DICER. EKO DBers SILHR Ky O SINEWO RV MO, BBND® &O)
GERO DBens o€RBn 6weddR.

Therefore, the answer is 3.
O BERO 3 eB.
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35. Consider the following statements:
OHD QMG ORDID:

A. A hub connects only the networked computers but a switch connects multiple devices.
80 (hub) @688 Hrvs v RIS HBRSIR ewed® gmd S88w (switch) @68 RHDP
COR® 8RR cwmeb.

B. A switch manages the ports and the VLAN security settings.
S80w 9658 ewed® oo VLAN & eocsen 8598 De@ammosne 6wmed.

C. In data transmission, a Aub uses bits while a switch uses frames and packets.

e olegdemed € aBn I8 FQ @O ewedm guod, S8n GBS OF & ee)E (packet)
20 ewed.

D. The data transmission speed in a Aub is higher than that in a switch.
DR iy olegdemn 68vn SODers O VKD O8) Oif) 8.

‘Which of the above statements are correct?
90D DO GHEOs OO ows 60 &7

1) A,BandConly/ A, B o® C oo

2) A,Band Donly/ A, Be® D «of

3) A,CandDonly/ A, Ce® D o

4) B,Cand Donly/ B, C &® D o

5) AllA,B,Cand D/ A, B, Ceo® D wo 8:8e®

Answer : 1)
Switch / 880w Hub / &
Operates at the Data Link Layer (Layer 2) of the | Operates at the Physical Layer (Layer 1) of the
OSI model. OSI model.
OS] enmadiedd e 0 SD0ed (2 O OS] epmadied emdm 0oed (1 O S00w)
B00r) Hew 8. Hoiew 8.

Forwards data to the specific device (MAC
address) it is intended for.
0 geHE8 O HEHO® cce®rd (MAC
CBow) ey ey wOG.

Broadcasts data to all devices connected to it.
R0 HEISN BHE® c&1r® 6On ™
SDM®ND DOR.

Uses MAC addresses to identify devices and Does not use MAC addresses. simply repeats
create a MAC address table. data to all ports.

€CE1® HED DD o MAC @88 D)o MAC B8 @8 emwoOB. Brg® cmeds)
Svamn 5300 MAC @8 =8o) DOR. 60» it QIOOLIDG DOB.

Provides half-duplex communication (devices
cannot send and receive data at the same time).
gbd €800 6Bekdvumnn HErR® (£e)e®dED
OO0 ety WIOPO ©H ER) ®WIHPVO
CMBDID®D).

Provides full-duplex communication (devices
can send and receive data simultaneously).
gben €000 6legduran 0ewnd (CewdED
OO0 et WO ©H EIBOD HH®).

Reduces collisions and improves network . : .
p Prone to collisions, especially in busy networks.

efficiency.

@S q% DO GO R MOBEIMD & Sgc)ég@weﬁ mboage Se de @igd 0ed
- ot @8.

Exgn DOG.

More intelligent and efficient in handling data Less intelligent; simply repeats data without

traffic. filtering.

B ORMOIND aBOTBE O RACIVW | 68 YLIRS: eedRHS 60D e

®) MdOOSe® 0. 52O ING DOB.

More expensive compared to hubs. Less expensive and simpler in design.

25 OO meSSed B aglmed. SbOgnel € g8 B om 6oOR ®.

Suitable for larger networks where performance | Suitable for smaller networks with minimal

and security are important. traffic.

OO QNG 0 HOD@D diews O» GO® HOIMHING HHD A IR OCH)

SR SR HE) QeH ©O. BERM.
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Provides better security as data is sent only to Less secure, as data is broadcast to all connected
the intended recipient. devices.

e GeSEn ERSMO CPI O® DS | HEISID BRED )G OB £BY DWEOHD
08 eme, OO ewd. O» NS &8 HOBBHRE.

Statement A

This statement is true / 6®® QMBO® CDS ©O.

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.

MBO 05 YD GIE COORD O GO OB S0OIMD HERVDO OISR OB, MY O YEIO
MO O £y BREP HBISID CHOERD LO®B WOB. switch &w, e gm0, S8
cer® (200D, Yesn 0S5y, MER) oBASH DE OB GO 5D REIDS s Gemes BE
CRASMO IS 6@y DOG.

Statement B
This statement is true / c@® QMGG ©DHS 8.

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.

S88w O EQE CEORES 05 gm0 8K 5 65 BEEMDOMD 53D, VOMOIN® LHEMD
853® e® (VLAN — Virtual Local Area Networks) etoe® 98 e emOsnismnn om eosed
8 EQE OB

Statement C
This statement is true / c@® QMIGO® ©DHS 8.

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.

MB® 695 S00ed (Layer 1) §» 20 oo edo a8 9 (bits) eee oegdvmn DOG.
S90w ¢ oRe® S00ed (Layer 2) H 20 gmo e OF (frames) @& eewd (packets)
eRe DA MbLHe®d oledwan WORE.

Statement D
This statement is false / c@® G®E OB 8.

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.

cOR Em®m® DIOER. 580un By oBedran 8BK MBLD OR) if) 8, de, d® ®WIQP
DEDO) oBaLI-£ORH a55eSeHn B WOR. MBO et 00, GR-CO00 65T 0
@08 DED EIOES GOWHD S5 ol Fw WOR.

Thus, the correct answer is 1)
e® g, HOIOE BBRO 1)
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36. Consider the following statements about the proxy server:
Bewiss e8e)mmw (Proxy server) SERC, ©HD £SO QMG ORDSM:

A. Tt helps to hide the true IP address.
ow ooz IP @850 &iddd comd 8.

B. Itis used to restrict the access of the website in the network.

O NHERKD &5 08 GOBRMO mednn B8 H3P0 @Sm emed.
C. Ttuses the cached data for the quick loading of regularly accessed websites.

OB HOno® pedr d» O ghd eSS gedumn H3® (load) sees DXV £ HISH WOR.
D. It helps to detect the locations of the visitors and load web pages as per their needs.

00 HOSPDOS B0 SID® 6RE EINCHWD RYSeE GOGBD GO 608 B8] geBurmn HE®D
cemd @8,

‘Which of the above statements are correct?
9D DO GRPEOR WOON oms 68 €7

1) A,Band Conly/ A, B & C o0&

2) A,Band Donly/ A, Beo® D =&

3) A,CandDonly/ A, Co® D oo

4) B,Cand D only/ B, Ce® D =&

5) AllA,B,Cand D/ A, B, Ce® D we» 8:8e®

Answer : 1)

What is a Server?
68DIR)0mHE 0y nee?

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.

eSIE)NMRD K HIRNES ®OH) DR =0vID (eLSDIRIBS) eOn 6D, eFm 66 OBss ©ewe®
RS 3OMRE 6 PacMeORS. eSDIEDRSO OO0 PCRE HHers BB’ & oo
8LSEEE 05 GOESH0 SRR HMOSO BEH) GOBOGMS 6.

Types of Servers & Their Functions
e Ob® e EeE MHODESS

Proxy Server — Acts as a middleman between users and the internet, improving security and performance
elBrprs 66 GSOLSRN GO GHONECHR 6RO DX DOB, MHOB®O ©® DLG NN Od
E@gn DOGB.

Mail Server — Handles email sending, receiving, and storage (e.g., Gmail, Outlook).
8e8Q wide, iR om KRR B3R HEOWERE.

DNS Server — Converts domain names into IP addresses for internet browsing
gSobee wedemn oe® 08 mO IP 8» 290 &dobmmn WOR.
(e.g., Google DNS - 8.8.8.8).

Web Server — Hosts websites and serves web pages (e.g., Apache, Nginx).
603 08 HOTBMODBOD HEK® GO 6O 89 66D Herd.

File Server — Stores and shares files across a network (e.g., Windows File Server).
SRXD HO®) M) ®RAR) DO 6RE) BF.

Database Server — Manages and provides access to databases (e.g., MySQL, PostgreSQL).
e 680 DERMWO®D WO HEBMK ©wmdE.




RAVINDU BANDARANAYAKE -51- #ictfromabc

Application Server — Runs applications for users over a network (e.g., Tomcat, WebSphere).
BEXS ®H0m) alGHEPRS Oe® 6wed MOM® WOR.

Let's analyze each statement about the proxy server.
proxy esS9mne S8gac 08 O smun dEeCenn DOY.

Statement A
This statement is true
cOR LMBO® S €.

A proxy server masks the user's real IP address by acting as an intermediary between the client and the
internet.

5ewiBm eESMeNDmRE e8DRmE) 68 GSOLNEE DO GDHOMERR e HW Hieds
aOBemwed i@ I[P @8mn e osnn oOR.

Statement B
This statement is true
cOR LWMBH BB 6O.

Organizations use proxy servers to block or restrict access to certain websites for security or productivity
reasons.

MoBEny 6 dee)Bo s @ giond® 60 gRTOED ©edvrn &80 53RO ex &) HE®O
©:80)® Hewidm e6De)nn @O DORE.

Statement C
This statement is true
cO® LMK oS 8.

Proxy servers store frequently accessed web pages in a cache to speed up loading and reduce bandwidth
usage.

B5ewiBm 6LDe)Rmns QoM 8O HAPD 6 BEIS SBEE MOD®X af H3PD 5O Lednv O®
eOd 89 55m0 O WOGR.

Statement D
This statement is false
PR LMB® OB ©B.

Proxies do not inherently detect user locations for website customization; this is typically done by CDN
(Content Delivery Networks) or geolocation services.

e 08 GBOBPDOIMD HE) GNE 6MSER® s0BED (DD HED) EMH®S) 600 CIVNBEDS
CDN (gSobom ede)mide® ©)p) 6o 5 &S 60 9688 B¢ emeb.

Answer Explanation / 8g0 eeg@ 85e:

Option (1)
"A, B, and C only" is correct because D is incorrect for a standard proxy server.
©8®@» Proxy ednmes oce D Oiog 83 A, B o C o0& 5HO0E 8.

Option (5)

"All A, B, C, and D" is also sometimes accepted if considering advanced proxies with geolocation-based
customization.

& 8530 d» 28 § gBiOPDOMNG 6O COS PN oEM Ae® 80 A, B, C, o D B8xgde®
om0 80 Bgws @EIed.
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37.

Consider the following logic circuit diagram to answer the questions 37 and 38:
go 37 80 38 EdED BENOr 0l 6e®) oo £15eds MOHBD o300 605D ORDS®

Which of the following statements is/are correct about the above circuit?
9on 60000 BEACD ooy MO0 DHSHDvsBus oms 68 &7

I. It implements a full adder / ®» gb#gn ewemee (full adder) usieem OE.
II. The logic function of S can be stated as S =4® B® Cj,.
Sobws oo S=ADBDC, cee €18 axd .
III. The logic function of Cy, can be stated as C,us = AB + BCi, + AC;, .
C,. obwe Gow C,,=AB+ BC, + AC, e ci3dn &b .

1) Tonly. 2) II only. 3) Iand Il only.  4) IT'and IIT only. 5) All L II and III
I oK. II o/m. I o 11 0. II e 111 @40, L II oo [ oo B8ece®
Answer : 5)

The circuit consists of,
e0sdn 6Psdm Bsiess,

Two XOR gates: These are used to calculate the sum (S).
XOR €010 ecms: 80 &m0 (S) ofsmn 5300 @ DOB.

Two AND gates: These are used to generate carry terms.
AND €910 eem: 688 Olem® @e® &6 samn B30 @dm OB.

One OR gate: This combines the carry terms to produce the final carry-out (Cout).

% OR €ovws: e@n gom® Olem® @® Cout 5:edR oem Gleme ed® 5wns SmER
2O6.

A full adder's logic equations are:

e Sum: S=AGBEC
e Carry-out: Cow=AB + BCj, + ACin

Statement 1

Since the circuit follows the standard full-adder structure, this statement is correct.
eledn o8dm absn mLwEDr 53568 OzHK HHOIND WO VDS, 6O LWHE HOIOE 8.

Statement 2
This matches the sum equation of a full adder, so it is correct
ePn 08xban dwy WOSeHNEE SLH HVEDLD OIEes, VDS Ow HOTOE®D

Statement 3
This matches the carry-out equation of a full adder, so it is correct.
eRw gHIMDEDH OleXx-ed (carry-out) edmonn 66 Greed. 5, O SHOIOER.




RAVINDU BANDARANAYAKE -53- #ictfromabc

38.

Thus, the correct answer is 5).
e® oD, HOIOE BBYO 5).

Which of the following statements is/are correct about the part of the circuit within the area
surrounded by the dotted line?
00den® 53 90 B8 B0 WO® EE eMOH BERED ooy OO DVSBDWSBDuE oms 60 &?

I. It implements a half adder / ®» gb® egweEmwes (half adder) Sosies 9OG6.
II. It can be implemented using only AND and OR gates.
®® AND @ OR €0 cd&ms o)dmens SHuson e &ie.

III. It can be implemented using only NAND gates.
8w NAND edns adnens Soson B¢ oe.

1) Tonly. 2) 1l only. 3) 1II only. 4) Iand Il only. 5) AllL, II and III
] c@Hm. 11 oo&K. I1I . I & 111 e@%. LIl ool o 8cde®
Answer : 4)

Statement 1
This statement is true
PP LMB® O3 8.

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.

aba goeD dnd oeHm 85 XOR €D100hs oo 5 LD fE 8 0sdwd IEes™
Alems @O oesm 83 AND €)06hs oosdn 8.

Statement 2
This statement is false
cOR LWMBL FOOS ©O.

To implement a half adder using only AND and OR gates, we need to rewrite the XOR function without
using XOR itself.

AND &® OR €90 odgns endo 088 abd ;mwend Hossen 5380, 68 XOR o8 eammo
XOR @Gow =0n G0 mm®.

Can XOR be implemented using only AND and OR gates?
AND @ OR €010 ooz odoens XOR Suden e oibe?

The standard XOR equation:
A®DB=(AB) +( AB)

The problem: This requires a NOT operation, which is missing in the set {AND, OR}.
@0e0: 6® oem NOT e@eewes gdws & gund &x {AND ,OR} ©J0red een®iwm.

Conclusion: Since AND and OR alone cannot create an inverter (NOT gate), XOR cannot be
implemented using only AND and OR gates.

5o@xwn: AND o OR 50 oo (NOT dovns) SbHdene e eomend ds, AND @& OR
010 g @dmens XOR Susiew o cmemim.

Statement 3

This statement is true
cOR LWMB® OmB 6.
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39.

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 g 868w €ond, &58 & NOT, AND, OR @ XOR cx@si®@0 =)8m) ©¢ om.
Fez® MOBw ©3:0wes NAND €010 c@mes o)8nens e@mN®) B &e.

Thus, the correct answer is 4)
e® gD, HOIOE SBHO 4)

Consider the Karnaugh map shown below.
con eeds mes) (karnaugh) B850 oEDS.

00 01 4 11 10
a T M
1 1 1 \o/ 1

Which of the following is the correct logic expression that corresponds to the two marked segments
on the Karnaugh map?

e BHHEEH OFWMO ePOM EE VO WD RO SOOE HOD® LWEN® OHD &IDEON
200 €7

1)AB + BC 2)AC + AB 3)(A+C)(A + B)
4)(A+C)A + B) 5)AC + AB
Answer : 4)
AB -
00 01 1
e
0 0 0> 0 1
/
C

I

Here the group output is 0. This should yield a product of sums (POS) expression. (like getting the
maxterm of a truth table)

R8s MIOE gdn 8 gives 0 &. 88 ERIKD @i dnwnsed @fm (POS) LMGRGS.
() OO maxterm EVGOSS) EOGO)

In a group, only Boolean variables that have not changed are used for the final answer in that group.
O MWD, O9S & eMAH YPRW)Y DOESKS CPD O MmEiNed gdoe BERO L)
ewe) ®.

I Group / I @l
e (A+B+0)
e (A+B+0)

The final answer
e85 oo €m0 (A+ C)

II Group / 11 emesade
e (A+B+0)
e (A+B+0)

The final answer
@8 gom® BEn0 (A + B)

~
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Therefore, the final answer is,
& 99 gdom BENO,

(A+0).(A+B)

Thus, the correct answer is 4)
e® oD, HOIOE BBO 4)

® Consider the following flowchart to answer the questions 40 to 42:
o> 40 80 42 oo PERDED BEWOr el HE® CHY by MIRE HO®H® HRDID.

1i=8
result =1

|
<

No

result = result X n

v

1=1-1

No
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40. Which of the following statements is/are correct about the algorithm expressed by the flowchart?
IR® ©Omead 9Eles DO B GIEe@MONRD GLICD CHD OO SWBRN/SM® D3 D &?

A. Tttakes 8 inputs / ®» ge)» 85 @ ©5HE.
B. It outputs the product of the positive numbers in the input.
OB PEINCHE Gid D ©DBOR MG OBeIDG DOG.

C. Ifevery input is zero, then the output will be zero.
B0 ® Mme)® @93 o OHIBDD (NS 8.

1) Aonly. 2) B only. 3) C only. 4) Aand Bonly. 5) Band C only.
A oOH. B cof. C 0. A oo B c@h. B o® C .
Answer : 4)

Understanding the Flowchart / @38 oome esdi® @i&H®

Initialization / epo8es 53®

i=28
result = 1

Loop Execution (8 Iterations) / g8 Smcien 530 (g00bme 8)

input n

9, ignore the number and continue.

Ifn <
< 0 8, g eMHED &0 GESRD M.

n

Otherwise, update result = result * n.
dedd eam@BHN®, result = result * n cE® OFTMTD WOS®.

Decreaseiby 1l (i = i - 1).
iods g8 oo (1 =1 - 1).

Repeat the process until i < @.
i < 0 oo FuOBw HO® B WOSD.

Let’s analyze each statement / 5 &5 gmmee Sdee®mn DO

Statement A is True, because the loop runs exactly 8 times, requiring 8 inputs.

A 800 oos 8, 98 gen ®drod 8 DM Jusidn s gm0 OO 6xedd 8  gdws
@d.

Statement B is True, because negative numbers and zeroes are ignored (due to the condition if n < ),
meaning only positive numbers are multiplied.

B poen ooz 68, dse, 0ag) ©odn) 0 QOB eMOEM &0 i 50 (n < 0 98 cmsieeBr
56)), OB VB ©oAn) ©PVID B WOH EICR.

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 gomn goonsd, @sc o5den Y8 10 gm0, o em) ©agh §OKS e @ H3® &
eMON VDS, BOE HE)D D MO 5B oHOer 1 e ©OF.

Thus, the correct answer is 4)
e® oD, HOIOE 8RN0 4)
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41. If the following is fed as the input to the algorithm, what will be the output?
DD R GIEEMINHRND omm € &8 € ER) &8 80 gbe)mn 0o e?

3 2 4 4 1 9 5 6 -1
1) -25920 2) 216 3) 120 4) 216 5) 25920

Answer : 3)

Flowchart Analysis / @i@® oooe =5=@®
Initialization / gpo@es &3®

i=8
result=1

Input / e
The algorithm takes n as input / tGe@3m»@® N ME)D® 6ERE ©S.

Condition Check / o8890 obse) 53

if n <0, it skips the multiplication / n <0 8, & @B e &3B.

if n> 0, it multiplies resultby n/n>0 &8, &» g858e® n 6®x Q& DORE.
Loop / gewm

Decrementiby 1/i,1 85 a8 205.

Repeat the process until i<0/i<0 ®» eod GOR®L adm B DOS.

Output / gBeyme
The final value of result is outputted / 58eed gdmI® O SHHG eweD.

Input Provided / e @e ey
32441-95-6-1

Since i is initialized to 8, the algorithm will process the first 8 numbers.

i,8 eee MOBH DO o B, GISe@ONBVN SET o) 8 WMD) &Y.
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 eamsiecBn OGS Qo 5V RIS eoidewrs Eed wan HO® Be WOH &LO.

Step-by-Step Calculation / 8wdeds) Bwdo @wgnen B3O

Iteration i n Sign Calculation Result
1 8| 3 (+) 1*3 3
2 71 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
S5omn: 0o oBe)mn 120

~
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Thus, the correct answer is 3)
e® gD, HOtOE 8BxO 3)

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?

oHD £1eds OO B POECRCO/POVECRORY 9H® WIRE ©O®meS &E aGIESe@IMRDWO
0@ Hmdsons (O58, ee® @ MODOND O oBe)mw) Hed &?

A — i=8 B— result =1 C— result =1
result = 1 for i in range(8): i=8
while (i>0): n = int(input()) while 1:
n = int(input()) if (n>0): n = int(input())
if (n>0): result = result *n if (not(n<=90)):
result = result *n print (result) result = result * n
i=i-1 i=i-1
print (result) if (i<=09):
break

print (result)

1) Aonly. 2) B only. 3) C only. 4) Aand Bonly. 5) AllA,BandC.
A cOH. B co&. C cofm. A ©® B c@/h. A, B o® C 8ade®.
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.

OIR8 ©0®H® GIEE@MINHRND 6P HWMSHOwS &8 oGms Diedms (A, B, @& C) HO#w
530 sem), 68 O O REOMEs HLDND OIRE EOHES DLVND GO COESEND BE WPN®D.
®IR0 00H® com BHOOKS 99 WOG.

Initializei=8andresult=1/i =8 e® result =1 eee HOB® wOS.
Take aninput n/ neee o sis.

If n >0, multiply resultby n/n>0 &8, e88@x» N ews @ DOS.
Decrementiby 1/i,1 85 a8 205.

Repeat steps 2-4 untili<=0/i<=0 ®» e 80O 2 -4 d DOS.
Output the final result / g®e» o500 oBe)m® DOSS.

I N e

Let's analyze each program / &5 & Oi@edsnes d@eCesnn DO

Program A
i=28
result = 1
while (i > @):
n = int(input())
if (n > 9):
result = result * n
i=1i-1
print(result)

Initialization: i = 8 and result = 1 (matches the flowchart).
NOBme: i =8 o® result = 1 (©R® 00D @iEed).

Loop: while (i > 0) (matches the flowchart).
@oc: while (i > 0) (oR8 0050 ®ired).

Input and Condition: Takes n and checks if n > 0 (matches the flowchart).
PODD 6 HBBO®: N Ee®® N> 0 i@ ode) DOB. (DRl ©DHHD @iERes).
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Update and Output: Decrements i and prints result after the loop (matches the flowchart).
@O SO om oBe)Nn: @RS 6 | 8 WO HOE® Yen WOB (IR DHHD ®Wiges).

Conclusion: Program A matches the flowchart's functionality.
5oexn: A Die0®H® @RS ©0®mes HMIBOD @ieed.

Program B

result =1
for i in range(8):
n = int(input())
if (n > 9):
result = result * n
print(result)

Initialization: result = 1 (matches the flowchart).
epoBme: result =1 (rR® ©O®H®»O ©rees).

Loop: for i in range(8) (iterates 8 times, similar to the flowchart).
@ec: foriinrange(8) (0iR® ©0mH®0 @O 8 OMdE gHOPLHNG D).

Input and Condition: Takes n and checks if n > 0 (matches the flowchart).
MDD 5 HFBOD: N ee®® N>0 18 ode) DOR. (DiIRd OHHD @WrEes).

Output: Prints result after the loop (matches the flowchart).
58e)mm: @EeRs 6nd oBdEr few OB (DiRd ©DHHD @ired).

Conclusion: Program B matches the flowchart's functionality.
5oPx®: B 9i000ns @8 ©0mes Hmdsond ®iRed.

Program C

result = 1
i=28
while 1:
n = int(input())
if (not(n <= 0@)):
result = result * n
i=1i-1
if (i <= 9):
break
print(result)

Initialization: result = 1 and i = 8 (matches the flowchart).
poBm®: i =8 @® result =1 (@Ed 0090 @iEes).

Loop: while 1 (infinite loop with a break condition, similar to the flowchart).
@ew: While 1 (@8 @o®90 o@®, break condition &> gasle gewes).

Input and Condition: Takes n and checks if n > 0 using if (not(n <= 0)) (matches the flowchart).
Me)en o 953300: if (not(n <= 0)) ®Bm DO N>0 €18 odue) DOB. (IRE COHND “rERe).

Update and Break: Decrements i and breaks the loop when i <= 0 (matches the flowchart).
@SB HO® oo JER: i<=080 | 8 DO Eew Jc cB. (DiRd OHHD “rERed).

Output: Prints result after the loop (matches the flowchart).
e8e)mn: @EeRs 6nd aBder femw OB (DIRd ©0HHD @IEes).

Conclusion: Program C matches the flowchart's functionality.
Soomm: C Oidedn® oipd ©05Hes Smdsond ®wieeds.
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Final Answer / gdes 8gnd

All three programs (A, B, and C) have the same functionality as the flowchart algorithm.
DRE0ms ness® (A, B, and C) mig® 0omes aidemSm@nd o@m Hmmdsons aro.

Thus, the correct answer is 5)
e® oD, HOIOE BBYO 5)

Which of the following statements is correct?
com D00 Dusdns oms 68 €7

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.
w5y eond elbbomn WOy @, X ®8 odvzwend §usen oy ER® e®E ®IVE®H
almenn o) PRPCRRD, X & a8 oDONRD 6P OVHHNE OB OND EODHLWDL
HRw emed.

2) A program in a high-level language must be first converted into assembly language code before
converting into machine code.
9mg 3068 15 PVEERLT Sy THWWO ©dDLmMG HEPD 0 Oee®IR (assembly) =)
MO &OB® @ .

3) Interpreted programs run faster than compiled ones.

e5dbmae (interpreted) O® EE VOERLE ©BEH® WO® @ (compiled) POERLDO O
8 e0®wens HRITOD €.

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.
gron® 9meg ®J068 M@OCS i PP RFO ef» (byte-code) ®B @iE SO OB
alobomn WO ERSes, OOI5 RO ey VB HBEIENERS ER) ®SM KBS @IS0 O8)
8 e8vrBs Juew O 50 ®.

5) Some modern processors execute programs in high-level languages without translating them into
machine code
ogrond® oo ©e® (Processors) 9HE 068 MRPOSFe®S Y POEER, WY MO
=0dbmmBE MO FOIBOD DOB.

Answer : All

Statement 1

This statement is incorrect. / 6®@® MO OTOE®.

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.

®SY PR SHD® WOY ERSES SHEODOR HS SOWIMDRS HEH) MO, WS &I
BRewns e ». OV 6D OV HVHENN 6N PeHR® LLABn Hed B, el WO
Qe O3k e NDEOHMS e 80 cONS HAVHS eMOD cecwdHE HRIBPD K MIH®.

Statement 2

This statement is incorrect. / 6®@® LM®®E OTOE®.

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.

0050 6BLILHBS Sy MO 660 GMORE BuOOE e6E® assembly M)@® SoHon DE &
80, e®w £18 GOGBEMODS eMed. eRe®) MO HBEMBS assembly ey HoedRBHS eMNOD
9mE ©306e8 ML) cwRSR sy MDD ©3LIBE WOR.
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Statement 3

This statement is incorrect. / e6®@® m®®E OIOE®.

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.

gbd Soamean o EE DRHD®®, WO cBEICOE cSgens eSER T D& s, gbd
Somemn WO e, BED®s HBLIEND WOM @, RNDHS dED O8) 60ds Huikedw 880
MNPOT O g0, BBLIEND WOH EE DRNEOHS TR HERD es0 HBLIMERSO WY
emwd odobomn WO Gi ADS &O) een) eBWOS ©d.

Statement 4

This statement is incorrect. / e6®® mm®®E OIOE®.

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.
0P®d gug ®J0e® m® (ce): Java, Python) @G0 esmwd oBmesmn DO &id oo, 6 OB
e (JVM, Python elobome, HEx) 068 §nsidn 8. ewmed cdnd, GO eBon sy
N0 O8) 60MEHRs FHIDPH MED.

Statement 5

This statement is incorrect. / e6®® @m®®E OIOE®.

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.

BWEDDS eBO® ®es sy o =M. Just-In-Time (JIT) odeemnn o) c®xsd o
Hosen 558 BB PP @8 O® J0 &B), gug ¥J0ed emn FOEIMEE TR HE®O
60 wdly eTMRd ©ddbomn ©d.

Conclusion / @&

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.

e 5805 oBabanecrnsi® SOIOE emed. BED® LMK SOIOE 800 HOSHDD LB BN
DY VB0 eTm® 0B KBSY T GO OB® HHSeHH BEAE, DIOE VWL &&e® 8.

Answer: / 8gn0: All

What is the value of the following Python expression?
OHY 1508 ORNS LWHER® FO® NOX &7

(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
c®® wan HE B 8 §o CYIMOWO gHd Be ewED.

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.
SDENRD OFND cReHE® HBLRE GR@ O® S0 ) LYPMO® eReHRS HADEDR DOV
DOR. eGos &, 68 CYPDOLD 6HD cRemnrd® DED 60 Oif) SYIMOLS 6Hm cPeHnd®
Hoen 8.
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Precedence — o
Rank Operators Description Associativity
1 (Highest) 0 Parentheses (Grouping) Left to Right
2 el Exponentiation (Power) Right to Left
3 * Il % Multiplication, Division, Floor Division, Left to Right
Modulus
4 +, - Addition, Subtraction Left to Right
5 <<, >> Bitwise Shift Left, Right Left to Right
6 & Bitwise AND Left to Right
7 A Bitwise XOR Left to Right
8 | Bitwise OR Left to Right
== I= =
9 v ’<>:’ < 2% 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 & / odeasl geosd wosies) S5De RERDR. O SEned SHIR eMOH 6WEOS GOMN®
6T MO GO B0 MO eaMeED HIG.

100//3 =33

Step 2
Solve (100//3) % 4

The % operator in Python means Modulus division.
Python & % c®@e®weds ge®ms dxfes) 950 GRAED WSHGB.

It only focuses on the remainder part of the answer.

O BENEDL 53 emOe eweOS SRS FOVB® 6T DOR.

(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.
I odens gems wosesS Y aawdm OR v,

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.

9 6503®» OR c®ean® GBS ©@N) eewmD gHoe Y GesenN® DO OO DKens IQ Owes
e 1 o8 1 @@ e, des eam@5Hn® 0 @ eel.

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 / ©:® JQDSE oenfemn DO &

OOR1=1
OORO0=0
OOR0=0
10R0=1

Therefore: 1|8 =1001

1001 is 9 in decimal
1001 »x) c®d®® ©o@s O 9 8

Output /oBe)me 9

Thus, the correct answer is 5)
e® oD, HOIOE 8RO 5)

‘What will be the output if the following Python code is executed with "abcabc" as the input?
oo ereds oBos ewmm, "abcabc" me)mn e HuIXeD D 80 Eedd Ofe)mn NN &7

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.

emr HREn B3 etextd SHoresnw 53 e, HOREE 6@ BrOOHe® o5y Dpd
SoNB DOY. OQed FuIew O& ey LMD, ale WoO® HBBOW, ®F FEIDDG®® ©®
50reE OFMR® BE OO FHECH ©5.

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 / &= &5 8000 oieE@ 83®

Initialization / epo®» H3©
result = 1 initializes the variable result to 1.
result =1 80es @80ex® 1 cee MHOBH WHOR.

Input / po)me
s = input() sets the variable s to "abcabc".
s=input() @@ s OOEsw “abcabc” eE® ©WEE.

First if Condition / og® if em&led8n
if (len(s) > 3): checks if the length of s is greater than 3.
if (len(s) >3):s & €® 3 © o8 &8 1B =lse® DOB.

Since the length of "abcabc” is 6, which is greater than 3, the condition is true.
"abcabc" & E® 6 ), O 3 O O/ 8 VBN, eMSERD S ©B.

result = 2 sets result to 2.
result = 2 @35 o500 2 © oned.

Second if Condition / ec®e if emsiedBnm
if (len(s) < 6): checks if the length of s is less than 6.
if (len(s) <6):s® €» 6 © 28 8 €18 ol® DOB.

Since the length of "abcabc™ is 6, which is not less than 6, the condition is false.
"abcabc" & E® 6 S O® 6 O eMR) VB, eMSBEB® OB ©8.

The code inside this if block is not executed.
e®® if block & g &5 cdown Huiewm emed.

elif Condition / elif esmelecB
elif (len(s) > 6): checks if the length of s is greater than 6.
elif (len(s) >6):s ® €®» 6 © o8 8 €13 e WOR.

Since the length of "abcabc™ is 6, which is not greater than 6, the condition is false.
"abcabc" & E® 6 O S 6 O OQ) 8 MDD VDS, CMSEEDBD FODB ©O.

The code inside this elif block is not executed.
e®® elif block ®» g 68 con HuIsew emmed.

else Block:
Since both the if and elif conditions are false, the else block is executed.
if oo elif eamsfed®d cem® gomn R8s, else block d» oo 8.

result = 5 sets result to 5.
result =5 @385 5de0 5 0 oo,

Output: / eBee:
print(result) prints the final value of result, which is 5.
Print(result) @35 £88red gdmi®» gom O 5 et OGB.

Thus, the correct answer is 5)
8 gxd, 5Ot0E B8RO 5)

~
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46. What will be the output of the following Python code?
o0 £15e0n BNy BMErS OBHCIN® NS &?

x= 100
for i in range(1,5):
x=x-1
print(x)
1)0 2) 5 3) 85 4) 90 5) 100
Answer : 4)

Step-by-Step Execution / 8:9etel 8000 §wisen S5

Initialization / pO®» H3®

x =100

For Loop / For geo

The loop runs for i in the range from 1 to 4 (since range(1, 5) generates values 1, 2, 3, and 4).

e i oem 1 80 4 ¢ eOen BEe HSED 68 (etww(l,5)1,2,3 o® 4 oK SHHG
OGB).

Iteration Details / g00boe B&mo

First Iteration / og® ga0Obom® (i=1)

X=X-1
x=100-1
x =99

Second Iteration / ec®®» gOOLOM® (i =2)

X=X-1
x=99-2
x =97

Third Iteration / 50 @M Lo (i=3)

X=X-1
x=97-3
x =94

Fourth Iteration / ®200® g®0OLOH® (i =4)

X=X-1
x=94-4
x =90

Output / @B
After the loop completes, print(x) will output the final value of x, which is 90.
Qen 6dgban § o, ptint(x) G x & gdm® gow O 90 BMB DOG.

Conclusion / 8®®@®c
The output of the code is 90.
emed gde)mn 90 &.
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Iteration Table / @a)0boe O@d

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)
e® g9, 50t08 SBO 4)

47. What will be the output of the following Python code segment?
oY £ieds oGnd e RN OBCIDB NS €7

L = [1,-2,4,3,2,-7,11,2,8,-1]
X =0
for i in range(len(L)):
if (L[i] < @):
continue
if (L[i] > 1@):
break
X = X + L[i]
print(x)

)0 2) 1 3) 10 4) 21 5) 31
Answer: 3)

Step-by-Step Execution / 800e6&8] 800 Fwsewn H3®

Initialization / pOBes H3®
L=]1,-2,4,3,2,-7,11,2,8, -1]
x=0

For Loop / For geo
The loop runs for each index i in the range from 0 to 9 (since len(L) is 10).
@0 0 80 9 e sOwed 6@ chrwns BemPR P 8 (len(L) 10 O Ads).

Iteration Details / go00boem B&SHO

First Iteration / ©g® g®0OLoe® (i =0)
L[0] =1 (not less than 0, so continue is not executed).
L[0]=1(0 © congRw, &8s 9Edwd R Husiew exed).

L[0] =1 (not greater than 10, so break is not executed).
L[0]=1(10 © o&) o8 emmed, O JIER Hoiewm eamed).

x=x+L[0]
x=0+1
x=1

Second Iteration / ec®» gOOLo® (i=1)
L[1] =-2 (less than 0, so continue is executed, skipping the rest of the loop body).
L[1]=-2(0 © o&) &8 @B, continue HRISOD O EEd, @0 @S emOs @ =iy EER).
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X remains 1.
X, | 8® O ©bB.

Third Iteration / p&si0e gaOPObBH® (i =2)
L[2] =4 (not less than 0, so continue is not executed).
L[2]=4 (0 © conaRw, Oids 9Edwd R Husien eaed).

L[2] = 4 (not greater than 10, so break is not executed).
L[2]=4(10 © o8 o8 emed, ODs JIER HOien eamed).

x=x+L[2]
x=1+4
x=35

Fourth Iteration / ®200® g®OOLDH® (i = 3)
L[3] = 3 (not less than 0, so continue is not executed).
L[3]=3(0 © congRw, Oids 9Edwd R Husiew emed).

L[3] =3 (not greater than 10, so break is not executed).
L[3]=3(10 © &) o8& ecamed, OB JER HOIOD exed).

x=x+L[3]
x=5+3
x=8

Fifth Iteration / ©60s gOOLoR® (i=4)
L[4] =2 (not less than 0, so continue is not executed).
=2(0 © coeRw, OABS ESKD P HIBRD emMed).

L[4]
L[4] =2 (not greater than 10, so break is not executed).
L[4]=2(10 © o8 o8 emed, dds JIER Hulen eamed).

x=x+L[4]
x=8+2
x=10

Sixth Iteration / ®©0® gOBOLHNG (i =5)
L[5] =-7 (less than 0, so continue is executed, skipping the rest of the loop body).
L[5]=-7(0 © o&) &8 @B, continue HRISVD OE) EED, @O @S emMOs ¥ ®dy) EER).

X remains 10.
X, 10 & Ol 0B

Seventh Iteration / ®59& @eOObo®® (i = 6)
L[6] =11 (not less than 0, so continue is not executed).
L[6]=11(0 © eomeaRw, OB @ESWO @O HuXidn eaned).

L[6] = 11 (greater than 10, so break is executed, terminating the loop).
L[6]=11 (10 © o&n &8, OO IED TV WO, QE® HOHS WOB).

The loop ends here.
@O0 cPMSHS gdes 8.

Output / @B
After the loop terminates, print(x) will output the final value of x, which is 10.
Qo0 0% § o, print(x) @& x & gdo gor O 10 eBe)mn DOG.
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Iteration Table / @®0®bo® O@d

Iteration| i |[L[i]|Condition Checked Action Taken Updated x
1 0 | 1| L[0]<O0 (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
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)
e® oo, HOIOE B8RO 3)

‘What will be the result when the following Python code is executed?
oo by ofus cun HSen g 80 ofder NN &?

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 / 800edel 8000 fwsen H3®

Initialization / pOBes H3S®
x = 50 initializes the global variable x to 50.
X = 50, x © 50 e eVRw SDEz®L SO0 MOBL WOR.

Function Definition / G gbd cr5d®
def func(y): defines a function (func) that takes a single parameter (y).
def func(y): 8 0@8ws (y) oS Gowe (func) gbd eS0a6.

Inside the function / @®® 9

x = 2 creates a local variable x within the function's scope and sets it to 2.
Xx=2 088 Gued deendn nE X SDBK JOEnRE SO DO OB 2 RS KWRR.

y = 4 modifies the local variable y (which is a copy of the argument passed to the function) to 4.
y=4088 y (Gowd @ ec» nbned Soons ) SDHn SOEnne 4 6ee eOmE DOG.
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Function Call / Go® &@d®
func(x) calls the function func with the global variable x (which is 50) as the argument.
func(x) e@igw B0Ezwe x (Bw 50), HVDG eE® MO DOBS func GHK 6EE HESOEB.

Inside the function / @®»® o€

The local variable x is set to 2.
X 8050 SOEBn 2 D M) &Y.

The local variable y is set to 4.
y S50 0B 4 6RO O ID.

These changes do not affect the global variable x because x inside the function is a local variable.
e00 NS IR DPEB®L X O RREINES Him, B, Gon E 6D X, SOBHK SOEsE O

AOS.

Output / @B

print(x) prints the value of the global variable x, which remains 50 because the function func did not
modify it.

Print(x) e@igw 90z x & gow Yen OB, O» func Goews O emme S O 50 eEH®
SO8.

Explained Further / 9008 etag@ H53®

Global vs. Local Variables / e®i@e 89ez00 9830 SO0 80esns
The variable x defined outside the function (x = 50) is a global variable.
Gmens) 80m gbd o) gid x S0En® (X = 50) eBigw DOEZBWLE.

The variable x defined inside the function (x = 2) is a local variable and does not affect the global x.
Sow ne abdd eBd) B x 90Esw (x =2) 5w S0esns & oo O» 6®IR® X O
eSS .

Function Execution / @®»e §osen 53
When func(x) is called, the global x (which is 50) is passed as an argument to the function.
Func(x) © i@y 80, e®ipw x (®® 50) Gord abmns eee ER) 66y Eed.

Inside the function, y is initially set to 50 (the value passed in), but then it is changed to 4.
Gow 0E, v 888 50 (0800 g GOow) ere 6D &y, DYV 6nd 6 4 e O 6d.

The local x is set to 2, but this does not change the global x.
SBB X, 2 RO OME) D), DYDY 600 6WIRW X CONE MO,

Output / @B
After the function call, the global x remains 50, and this is what is printed.
Gow gEneds ond, e®IBr X, 50 cee O™ MO, YL WO ERNES 6®KE.

Summary / &)0)e®an

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 @own 88 S50 SOEEKS ONS WOR, Y eWIRw TOEBL X O RSN Him. DS,
G GrENEds ©nd Yen DOD EE X & oK DO 50 B.

The output of the code is 50.
emmed gde)mn 50 8.

Thus, the correct answer is 1)
e® g, HOIOE BBYO 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?
SHD DOON ePemHRd® fAHend Huins E® MRewn® (Process Control Block - PCB) wa&) 8
ad emoOnds emdSes c?

1) free disk slots (free disk blocks that could be utilized by the process)
Semed o3 I3 (free disk slots) (Bwnewmd @8 e & Heos od DIR)

2) memory management information for the process
DREND HEH) O PO DECIMDOZ MOBOT

3) program counter (address of the next instruction to be executed for the process)
D0eC® ogmwe (Program Counter) (eoweon 988 Suisiem @DOsSe) § e coedmend
CBow)

4) process identification number (unique identifier for the process)
Bowe Nea® gon (BOKHn OE®) Gl GHDS NERND o)

5) process state (e.g., Blocked, Ready, etc.)
Bowmend® gocsd) (Process state) (€6 : 080 0y @@ (Blocked), ge)»® (ready) engw)

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 o2 @93 gSonbomns o0 e’ @iBaSneds oy alodne GXs HEs) OiHe 608
g08a@. PCB & §0OR HE@amomn o5 Hsen 5350 oes gosdns emOndr &8e@ O
g0, Heme od WA N BN DEIMWOMEO ge)E 8% O PCB & ecamows eaed.

Lets dive into other answers / e®at 88ndr ¢O» 88§

Memory Management Information / @52 Dm0 emMOHOT
This section contains data about the memory allocated to the process.
60 emied HXORKO 0% WO &5 PN BERE, eB» FRoB 6O.

Program Counter / 9®eE® @@WD®
This holds the address of the next instruction to be executed by the process.
D00 6 Foew BE O Se» coees B CBa»® 6®n cOd.

Process Identification Number / §@08 ®eom@i®e® o

A unique identifier assigned to each process.
O O HORWO ©O0) G5 GHHB HDEMDIHS oD

Process State / §@08 os3s3O®
The current status of the process, such as whether it is running, blocked, or ready.
50O OXRs HBBOR, Hr HuItiew dsfesie, S0 WO Hede, e LeNBe, S®.

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.

5008 @e» Mae (PCB) 08 S0OR »e@mmosmn S300 o @HAEDD e®emnn® oRdw
88 DO WOD 5D OFIDRD. 65 HOR DEMDIHED Gown®, VOCCD WIWD, PDD WDEDDWOLN
eMONOr B HROC HBBOL 5 N eMOPOT R 65. ewes DN, OB W)Y ©EAH®
588 DEPMDONB DoY) ERD Heme md IO BERAE eMONOT ®AA) eamwd®. PCB e®emn®
SRt MHOSEeD eEemn H3PD 0 JOR Husien H3® oSAome 53D cemd 8.
e® g5, 50 BENC Bwe 1 Hemdd oid 09I 8.
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50. Consider the following SQL statement:
oo ceds SQL oen opnsi.

Update school set contact_person= 'Sripal W.’ where school_id= '04';

Which of the following is true when the above SQI. statement is executed?
9 SQL gone §son 53688 com 000 oms 60 &7

1

2)

3)

4)

5)

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

& school_id = 04 ©» coRIB@®HOERD e contact_person »H8S GODHO HeSPns Oy O
o0 50 Fedpwd 'Spiral W.' gun dng DO6B.

It adds an additional value to the contact_person as 'Sripal W.' only in the records having
school_id = 04

®® school_id = 04 ©& coEBENORD ©®%ne contact_person @& Nedped gwwd 'Spiral
W.' 0 020 o Oy 2O6.

It changes the field name of contact_person as 'Sripal W.' when selecting the records with
school_id = 04

& school_id = 04 ©» coridm® ex38e®E contact_person edy eM®w 'Spiral W.' eee
O WOB.

It changes the value of contact person as 'Sripal W.' only in the records having school id = 04
®® school_id = 04 ©» coeido®de (records) ©®gvs contact_person w® Sedged &®®

'Spiral W.' eee e®a& DO&.

It selects all the records having school_id = 04 and contact_person as 'Sripal W.'
®w school_id = 04 & contact_person = Spiral W. e@e &8 8xe® coidnm® emjod.

Answer : 4)

Explanation of the SQL Statement / SQL gmoeed oiwie@d S56®.

UPDATE school
SET contact_person = 'Sripal W.'
WHERE school id = '04';

UPDATE school

This statement modifies records in the school table.
c0R LWHr® ONC DYed D cOME WOR.

SET contact_person = 'Sripal W.'
This updates the contact person field with the new value 'Sripal W.".
e®» Sripal W &0 g®n ©®e contact person Sesmn CIOSBMED DOG.

WHERE school_id = 'e4'
Ensures that only records where school _id is '04' are affected.
school id '04' ®o o) =L e VD oHSD WOG.

Option 1/ Swgen 1
Incorrect &0

It does not add a new field; it only updates an existing field.
0% 90 PeSnws Oy eMWOR. OB EOBMRD WOSES SOHH wweedyns SOH.

Option 2 / SwEen 2

Incorrect &0

It does not add an additional value; it replaces the existing one.

O gtebn grrE Oy eMMOB. X OG5 O OHSIEHNG DORE.
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Option 3 / Sm@e® 3

Incorrect ®10EE

It does not rename the field; it only updates its values.

0% DeSP® NOD H EMWOR. OB XOTBMERD WOSES O8 G®DSS SOM.

Option 5/ 8®@®w» 5

Incorrect ®10EE

It does not select records; it modifies them.
0 Om O emM®S. ) NS WOBE.

Answer (4) is correct because it updates the contact person field only for the records where school id =
04.

BEO (4) BOOE Bsfess d» contact person Sedpn IOBME® OSES school id =04 g5 o=
oc®) oM S,
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1.(a)(i)Draw the expected output of the following HTML code segment when rendered by a web browser.
608 udnndr &8 dery 80 cmo eieds HTML oo 2eidens dEeeed)sy) 5 oHe)MN®
G sie.

<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.
©0H®: GHOBEED LMD LEEGMN RO SO LEEM®D HRDSM.

f e m e e e e mm—
' Social networking has :
, advantages and disadvantages 1
I
: |
___________________________________ J
Code Explanation / etS» etetg@ H3@.
Code Explanation

1. <!---Effects of Social Networking-- > | This is a comment in html. Therefore, it is
ignored and not displayed in the output.
e®® html & BO0#ws eee HiEer. O
S, O eanem =938 oo £5e)®ed
ebean emed.

2. <p> Defines a paragraph of text.
etdenn grnEd ©od.

3. <br> Inserts a line break, so the phrase “advantages
and disadvantages” will be on a new line.
edE @08 HOPS OB, OO “advantages
and disadvantages” w» O3 IR HO
eSgnm o) L.

4., <uv> Underlines the word “advantages”
“advantages” ©0®» O0x0 I8 @l cHOB.
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' ™

(i) Draw the expected output of the following HTML code segment when rendered by a web browser.
07 godunds 8Gs Seig 80 emm eiedsm HTML ety gitens deeeed)sn 05 a5e)®wn
G sie.

<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.
©0H®: GHOBEED LMD LEEGMN 6RO SO LEEM®D HRDS.
Schedule
Time | Event
8am | Drama
10 am | News

Lunch

Code explanation / e@» eteog@ S3@.

Code Explanation

1. <table border="1"> Creates a table with a visible border.
ezem® border O & OYOS @R

2. <caption>Schedule</caption> Adds the title “Schedule” to the table.
“Schedule” c® @am® OPOD O DOB.

3. <tr> Defines table rows.
0 e3g 5LOdAB WOR.

4. <th> Makes "Time" and "Event" bold and centered.
"Time" & "Event" ¢, etex 06 030D 906.

5. <td> Contains the time and event details.
time @& event 89O &Ro@ ©8.

6. <td colspan="2">Lunch</td> Merges two columns into one for "Lunch."
"Lunch" @eem 50t eemes &m0 SmERD O,
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(b)(i) Write two advantages of using external style sheets when creating a web page.
cOd 8o Hb@gnw HSEE MBO S o MOy HGe® DB ecws Bwsim.

¢ To maintain consistency throughout the page.
899 g0 gRWOMNO OB ®IHDO.

e Makes the code more organized and maintainable.
M DD QONMBON 0 VDY DE D VDD & WOR.

¢ Increased efficiency due to a smaller number of code lines.
0 6T EANDS HIO eHneds MHESEEMMD &8 .

o External CSS files are cached by the browser, meaning faster loading times for returning visitors.
MBO CSS ewe) 8085600 &S 5B DO o, OB gems Osies O Mmeg ciBegn®
e0HEMHS 6EH) 600D QO ME®NS ) 66 ORE.

e Keeps HTML and CSS separate, making the code cleaner and easier to understand.
HTML & CSS 0o 050 o), cwdon Dt 838c o5 e50i® ®isHP0 smg DOG.

e Better Readability and Scalability.
28) cane, HOe® aHd o® eOI®.

e The same stylesheet can be used across multiple webpages, ensuring consistent design.
O0® SE Sp® 95 0 89 ®0®) B BE ®B 0O, SO SOV BB DOR.

(i1) Consider the following HTML elements require the styles as given in the table.
e er3ed® HTML 8e0nsd Dxedd & aif o008 deeans gdous il oemeis.

Element Name Attribute Attribute Value

color red

P font-family Calibri
text-align Justify

hl color red
font-family Calibri
color red

h2 font-family Calibri
text-align Justify

Write an external style sheet in the most efficient way to fulfil the above requirements using only the CSS
group selector concept.

e 8 (CSS group selector) oemdon ©@E ewie) G588 gmD OGS GO ©E)
DI® MmboDed PORD MBO e oL BHSe.

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 ®OrE, »TNNE Bon 9GS RO YEr® HBERE cm@DBS () 608 Hieds OO ce®E®
CRERD 9B EEHE. L YIOBDLBBL &8 O gud ed CSS eun DAY Mmbuied® WOG.

selectorl, selector2, selector3 {property: value;}

Therefore, the correct code can be written as follows.
OIS HOIOE eBHH BB HMOND BO® &ID.

p, hi , h2 {color: red; font-family: Calibri; }
p, h2 {text-align: 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.
oo € g8 PHP emdmews’ 'school_db' ®8® MYSQL o ©@c)ewd 'student' 8 8xed& 'mame'
oo 'class' BedpdED ¢y dny HEPD ey 8. 'school_db' D 83® (login) eem
0 3G o° o YO sen BEOES 'admin' & 'Al2t*' 8. Hdmiss ©0d), PHP edod DEO®
o8sben oS,

<?php
$conn = new mysqli('locathost’, .....ccccooiiiiin. ) e e, );
if ($conn->connect_error) {
die("Connection failed:

. $conn->connect_error);

}
$sql = " into i (o, e ——— )
values ('Piyal', '12-B')";
if ($conn->query(.ccccceeeeeeeenennenn.n. ) ==true) {
echo "New record created successfully";
} else {
echo "Error: " . $sql . "<br>" . $conn->error;
}

$conn->close();
?>

The correct code can be written as follows.
B HMORD HDIOE emn BO® &e.

<?php
$conn = new mysqli('localhost', 'admin' , ‘'Al2t*' , 'school_db' );
if ($conn->connect_error) {
die("Connection failed:

. $conn->connect_error);
}
$sgl = "INSERT into Student (name, class) values ('Piyal', '12-B')";
if ($conn->query( $sql ) ==true) {
echo "New record created successfully”;

} else {

echo "Error: " . $sql . "<br>" . $conn->error;
}
$conn->close();

?>

Code explanation / esSe otet€@ SO

$conn = new mysqli('localhost', 'admin', 'Al2t*','school_db');

'localhost' The server where MySQL is running (usually localhost).
o O esd)nmn (@msens’ localhost).
'admin’ The username for MySQL.
MySQL e 56D oNdw.
A2t The password for MySQL.

MySQL ec® 8osew.

'school db' The database name.
oy ©8e)el .
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if($conn->connect_error){die("Connection failed:

‘. $conn->connect_error);}

($conn->connect_error)

Checks if there was an issue connecting to MySQL.
MySQL e0» ©8asln Je® ®»ogds Hedeid olsie DOt.

die()

If an error occurs, stops execution and prints the error message.
ecjens BeHoem)s, HuItew H3® 0o ecje oMBNL eI
DOE.

$sql = "INSERT INTO student (name, class) VALUES ('Piyal', '12-B')";

"INSERT INTO student"

Specifies we are inserting a new record into the student table.
20 OO student OPOD FIRED DWOD VO HEHS WOB.

"(name, class)"

Specifies the columns where data will be inserted.
B HEH DO HOT B DOR®.

"VALUES ('Piyal, '12-B")"

Specifies the actual values for the name and class fields.
2P 0N oD TSP OEH) OB FONS SN WOG.

if ($conn->query( $sql ) === TRUE) { echo "New record created successfully";}

$conn->query($sql)

Runs the SQL command.
Bme HRBeHm DOR.

==true

If the query runs successfully, this ensures the next block of codes
executes.

5060 0D HRIew OSeS HS, 6N Py vy MO
Hoew 0 oade DOR.

echo "New record created
successfully";

If the query was successful, this message confirms the record was
added.

00 abdm g6l 9%, 0P oHMEn, DMD O ng O
2080t DOG.

~
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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:
OS50 HBRSN cmm (i) B8O (vi) e50) do Dvs AR, oo & id oc EBENEDS DB
Qe GloPn OO BOEOS.

List :

{ 15508 00 MEK® mwadus e@® (advertising as a revenue model), gwes (credit cards), O)Ss
c-e08RL ed® (Government e-Tendering service), 085S QOOWBOSO (G2C) e&8® (Government
to Citizen service), DGO eed 8@ & ®H® (group purchasing), SO Quo® €05 (harmful
explosives), ®oO® Ogeeg (online marketplace), e®O® €O (payment gateway),
o5Reds SO0 & ¢O (perishable goods), ©®X OSSW (social commerce), @ODBOB EEIOS
enmadee e@e (subscription as a revenue model), ©®ge)d® eOEE e (traditional marketplace) }

Phrases / g 2#50:

(i) a place where buyers and sellers interact physically for exchanging goods and services for a price
600 RO WIR 0 68D)PDE HODOT 6WEON WIVWOIOS 6 cOEHES 6D 6RH HHHD
Hoed eweem SINRE.

(i) these are usually prohibited to be sold or purchased through e-commerce systems
e@S €z c-O)fEs b Rdes DM em)) Br € WiHRD HPVNICHRS HBANS .

(ii1) users pay a regular fee to have full access to a website of a business
Ox)0m 608 RO ab®n £edrwd eOBHEmns 888 5ot ®ISHDS 6w EIeR.

(iv) a subset of e-commerce that involves using social media to assist in the online buying and selling of

products and services
600 MDHHKD DI 0 68D B € WP &) SHHR ceHm P DS DSD WEOD (-O)FLS
COREDOS.

(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
60w c-O1en 6re® o® o8 (back-end) sfmend B 6650 @) 6£» GO GO EMOYOL HOBIOT
530 68 moseNd e xS H3e® “WHEEHNOED CHNDE ©HeBR.

(vi) the renewal of vehicle revenue licence using the Online Vehicle Revenue Licence Service offered by the
relevant government office
ge)e oseld b B8 ER) e MHOODm D)H® ME)NE LY 66D ®BNERS O)HM
Mend® deepn e H3O.

Note: Write only the matching item against the phrase number.
80H® : DB NN oo ESNS iEess GROHOL OIS Buese.

Let’s consider the meanings of each term here.
cO8 i & O DONOE LS8 HEM ARY.

e Advertising as a Revenue Model / 5508 g0m ge)e® mados ege
Revenue is generated by displaying ads to users, typically on websites, apps, or digital platforms, with
earnings based on views, clicks, or conversions.
MNODS, PR 5O ex) ©lobom O ©eH® § RS 0P VNSRS O GRS, ewed,
e} g eOEMBR adBHERNBSO 1508 Lebumn 53PS ME)R £TMEND WO ®SHR.

e Credit Cards / g0 edes
Payment cards issued by financial institutions allow users to borrow funds for purchases. Repayment
is required along with possible interest and fees.
YEs Homs B8 S DO® @ MO MRS ®HITM DOSHNSO BeE D e gofed
RO HPD 9B HREE. eOR 0B WEy OB Moy 6P OGS 8.
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e Government e-Tendering Service / 6s&5ed e-e0850b e&®
An online platform where government procurement processes, such as bidding and tender

submissions, are conducted electronically to enhance transparency and efficiency.
@8 NI 0 0N gElSes B8 o8 oOed Ledoies HrORSOe O50emPn ©®
MOOSSRDD 9BE MR HEH) DexS DOKO COBOH GSHLS)R DEMOS.

e Government to Citizen (G2C) / ¢Serns godiBinslo ecs®
Online services provided by the government to individuals, including tax filing, license applications,

and social welfare programs, improving accessibility and convenience.
88BN on onEd MREWH S35, e ewy H3O, Vs aredes, ©H OO ERERD
DRO®S GIdd Af®EESFO 085K B8 Bens) ER® MDOXD 68D .

e Group Purchasing - o#i)o® eeo SeE @id®
A method where multiple buyers pool their demand to negotiate bulk discounts from suppliers,
commonly used in e-commerce and business procurement.
c-OfNSs0 65 OO0 ©ods)e® ORE AHED MM O HIEREBVOBSEDS eM® OIS
008 530 oem DHDN GrHBos o 9Ce® Sy MO PIGH.

o Harmful Explosives - @820 ggos £0s
Substances or devices designed to cause harm, regulated strictly due to their potential for misuse in

criminal or military activities.
5 Be HOPO FOe WO S €03 68 M@, e &) ®Pe) POIMODS® BEE a5
eERe ®Tm 5368 HNBH0O cBneds’ €18 6RD HXON® WOH) EIER.

e Online Marketplace - @boon edgeeo)s
A digital platform where multiple sellers offer goods or services to consumers, facilitating transactions

while earning revenue through commissions or fees.
580 SHmBwoes, @)3caiBEndRs0 @I e®) 68D E) e VBOF SEMOD. ctnde em)
@Sy HOm) §E)HBS COL® GHOD OHREEY) HEH) SHHNS HBWE.

e Payment Gateway - e@d8 £Ox0w
A service that authorizes and processes payments in online and brick-and-mortar stores, ensuring
secure transactions between customers and merchants.
®REEHWOOS 06 6OEHeS GO OB ®HEEEH 0HHHm WOPS Mbwmm & brick-and-
mortar ePgeaiC DE W8 HHRD WON HH OINHES CEDDH.

e Perishable Goods - sexedsl @&8n o O3
Products with a limited shelf life, such as food and medicines, requiring proper storage and quick
distribution to prevent spoilage.
20 80 OrersoR aem 58 8 H00 om 9SS ede) &l gOes O MO B® RIS
5 B8m D3 D) ©» o SSEeH 8.

e Social Commerce - @)% O)desswm
The integration of e-commerce with social media, allowing users to discover, share, and purchase
products directly through social platforms.
6OE NS 0P e-O)NSSH SMAERD 53O, eOBHEDRSD ©BE 6BE HOM) ILOR SHSeem
GRIX) OISR, 6RE) IHVD o BEE WGP R HEH®E.

e Subscription as a Revenue Model - @ons800 ge)md® mmabos ee
A business model where customers pay a recurring fee for continuous access to products or services,

such as streaming platforms or magazines.
50 eBEwm &) 0o 15 Sdmem &) 6D 6O gAFR) £edrn HEHm SeHIBDRSeDss
E900LD® MSHOS SO O §DISRS.

e Traditional Marketplace - )8ge)@mn edgeea)e
A physical location where buyers and sellers engage in direct trade, often in local markets or shopping
centers. / @tg@mods) oo SBndids eRlem 80 EHn OECOCOR 66 8y PRBEINDE
©ag e0Ee)ed® enee® 6mIBD SBHE.
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Accordingly, the answers can be obtained in the following way.
& g5® oo HIMOKD BENOr EDIOD ®HIH®.

(i) a place where buyers and sellers interact physically for exchanging goods and services for a price, is known
as a traditional marketplace.

083D eOEEeRIE ) YLD MR 0o 6LDDS HOVIOL EWEOd MIGBWODS 6H 6DeESe s
emID 6ERE ML HIED cree® SIINRH.

(ii) Harmful explosives are usually prohibited to be sold or purchased through e-commerce systems.
SO QRO €038, c-OFEs ofdD RSes IDHD em) B € WiHRD HVBEHS DHBNS .

(iii) Subscription as a Revenue Model is utilized when users pay a regular fee to have full access to a website
of a business.
20 0 RSO £bH HEBr 6EH COBHEDLS OB 55D WENDN KD ;Ee)Rd
PWIBED 6Ed OHNBOR 6RE HNIESED.

(iv) Social commerce, a subset of e-commerce, involves using social media to assist in the online buying and
selling of products and services.
oP)Xs OFEBE K5 MDOOKD D ©H 680 e & @GP o) SHHE oeem OIS DB DO
eed® e-D)MSE CONERDOD.

(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.
e®d8 €0, c-O)fen ewe® oM oy gomewnd® (back-end) YEs 68O ED) 6e® &® GO EMOYNOL
2000t 560 968 mHos@mS e 68 H3EE® ®WHEERNDERD CHEDS ©erd.

(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.
ge)e Oseld b OB ER) e MHOOD DH® ME)NE LY 66D ®BNERS O)BHM
NeHd® eEPn aev H® vy OSens QONBHED beng I 6D (G2C).

(b) Consider the following Python program:
oY £ieds oBns DPEENG CERNDS™.

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 inputis4 632 8 -1.
DR 4632 8-1 058 58 pOERHS B)mn BW cBOSM.

This program finds the largest positive number entered by the user. It starts by initializing x = @, 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.
e DAE0®m® MM WOSH OB HIHEHS DO® EE SPRCOD AN Fow® GHIN) @D OO X = 0
S POB® DO, BHO FAND QLI GAB) HFIE)DRS ERD) OS5 GO HO G OB PO
o8 08 &P X WO DOB. P MO o (<0) Gid® g 80 EEO O O gHO,
o8 § 9mE® gOu® eI 8.

Let's study the given code line by line.
@ € b emed eSgerns eSEn NG WO

X =0
A variable x is initialized to @. This variable will store the largest number encountered during execution.
X B0Ezws 08 HOBH WO Giv). PR FOEBL HRIBRL HICEGE HPE SPIRDE CABO ®IR) WOR.
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n = int(input())
The first integer from the input is read. The user enters 4, son = 4.
NEDCHS T LI 0D B EedD. 3EHED® 4 gind VOB, OB n = 4 8.

while (n > 0):

The loop runs as long as n is greater than @. If n becomes @ or a negative number (like -1), the loop
terminates.

n, 0 O O8) 8 Do M EEG HWPD 8. N, 0 e ®agy gowwes (-1 ) AOD o Oeas),
@O0 GOs 8.

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 © 08) &8 ®8, X, N CRE OTMRD 60. X BRSO cPext &Y § SPRHD GO DI
D0 O 600 BB DOG.

n = int(input())
A new integer is read from input. The loop continues until a non-positive number (< 0) is entered.

PEIDNEHS MO SO HRNOD HHOe EIR. DM MO godre (<0) Hiad® DOD et @B EVO®
Hosew 8.

print(x)
After exiting the loop, the largest number encountered is printed.
@80 HRISRD 50 oS S oK, ©8 § SMIC® GWw® YWD DOY) EIeR.

Repetition n x=0
1 4 4
2 6 6
3 3 6
4 2 6
5 8 8
6 -1 8

Final Output / g gBe)mn
8

(i) What is the purpose of this program?
600 PPECNEHEH GO NN &?

e The program finds the largest positive number entered by the user.
OO, a0HEDE) OBS GIRED DO® @ SWIRDO DD DN GEIE) ®F).

e It continuously accepts user input and updates maximum value until a non-positive number is entered.
00 AN 3BED GE)D RIS GO, S MDD FWDES HHES BWO® et a0 G®®
@R WOGR.
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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.
DacWe® GOLR® CBGRD MOG VHWAE® (Staff) 588 DOy ER® OEaBdED (Project) e)XE
eMOYOL £1E5eDs cHm HMOD 6HERSLm ©d®e (ER Diagram) cemeie.

DateOfBirth
N

CompanyRegNo

(1) 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.
o O MO PR @S (staff member) O & OBaBewd (Project) eeDend® ewnes® (work)
et ®g® (NoOfHours) 608 908 @ed. SOi0E ceenn oo 6ERee @@ NoOfHours coeidn
ER 005658 ge)ec SDensd &€ Se.

Y,

~

| . Address
has Location
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(i1) 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.

DO®SM § 6 ON)AHHE HEemO Ox)aBHEHS MR DWOIHDD MDD VHOERL OO MO
Sdmwes (Location) 9RO o) Eed. 6@ Sdmws aco® gddwmored ®® (Owner Name), 60O
o (PhoneNo), 88w (Address), @@w® (Rent), @00 o Emw (RentedDate) & pE®0 ®©F @
ob8edewm (RentedPeriod) ®0®s 208 EEd. & ON®aBHE 6e® O SDD0S O, NEHVO O
O SO O ONaBRE oem CRIMS @D cwed. HRHEE OxmaBns 5O § 80, O® OxNIB®
OE®) PEEO @Y SDHn Heomd WO, giBBwmor 60 ®IOEEy) EIeR.

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 &8 gmbdn ge)e coetd 68m0 Orondonen® X o gefrn BE aie, «d5® ER ados
O0® DIHHEMO £HOTS BRI WOSS.

Weak Entity / eb0@ gombomm : 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.

chor HMOHBRE B DN HMOBRE B rBEdS eMOD O GOED) FHDB RO HED) WISV
OO emBdm HMLOGS. Location & 08D 0RO eaMdd Hw) @ HEJeWBE dw ebdOE
MODOS. & 608500, &» Project Hmmdow m Oe) ©OB.

Reason: A location is rented only for a specific project, and once the project ends, the location is no longer
relevant.

es5nd: 5E0D OIS oem P SDBRS PEEO v &5 M0, OxCIBr IS § o,
o0 SDmn OO &e)E e:ed.

Weak Relationship / ebog ©=82&m® : 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.
ebhore 6BSIMORE ) cHOR HMOBLD 08 GHRE HWMODWE HFISH WO HBVSMODE.
e®® gOSDedSHE, Project me Location gmo has oERSNMOG O BRSIMOGS.

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.
enD: OXLIDNE MIHD SENBHW BE SOINES SOBHD MDD, OK OXCADNE HCH) OIS
DEWO 6v® B MO, OxEIBo §Oos § o, SOMH HOEODS HO®HS e:mMEd.

Cardinality / @#n&wen® : One-to-One (1:1) Relationship / -8 (1:1) s
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.
60 O%)EaBRMOR HIWOR & PO @S SOHWS &5 DO, B SNV O ONLIBHWO
R 000 g, SDMEE SOIE Oxeatn ®m Oe) .

~
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(b) Write down the most appropriate term from the given list to fill the blank in each statement given below.
e €150 8 O DWsBernd Hemie BOSRD DGO ey GRMR® & 18 BSOS B0
Budie. (D0Hs BE aid 968 60® TOR gOvs emed)

List = {ALOHA, Application Layer (ewe® 00w), CIDR, DHCP, Domain Name System (008 @
eg@8®), Network Layer (&)@ &00w®), Packet Switching (ee)g gO@)0®), Parity Bit (@) 2®©), Parity
Byte (0®o @BOw), Proxy Server (Hewis® e60))w0mw)}

(1) coreeereeeee e provides IP addresses for the given URLs and web addresses
............................................. ee® @ URL &) 03 @850ed auoie IP 38 @) eel.

(i1) File Transfer Protocol (FTP), Simple Mail Transfer Protocol (SMTP) and the Telnet service are
implemented in the ...........ccccoeeviiiniieniieeieee,
ema Ot HeOER® (FTP), et ot 0@t 5o (SMTP), o& Telnet &0
.................................. 5 foien ed.

1) Withthe ... a device may get a different IP address every time 1t connects to the network.

iii) With th devi diff IP add ime i h k
............................... 0B, 8 CcEPIWDO, OO HROND 6NN O ©i® GOSDDDE ® O IP
CBaws Eid®0 o8 &i.

(1V) coeeeeeeee e helps to effectively manage the available IP address space.
........................................... Seam IP 28 dmrn, Mdredd De@mmosn 5300 gded d.

(v) In data transmission, for the process of error detection, a ...........cccceevverreerverreennen. is added to a binary string
to ensure that the total number of 1-bits in the string is either even or odd.
e oBedenedt ecie gmdogn H3® oem £ORn gyEBe®n eoew® (binary string) &td @®
1-39 oo ey e® @oded QD HEO® WO HP0 O gHRDEHH 65EO
............................................. D Oy OY) EIeR.

e 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 ©g) eso ©Sckdemnn 6esm SRmOMmet ®m)dm 08 60 o58edes Su@DRnd. dw»
Oles OB SR BEH) HOLID® WO &S GO COPHDERD §O®s D60 B DR i HERER.
e N, €M@ HBorS OO0 alegdemnn Woses N, eBiy ©J0N B 68, MNOD HBLSEIND
53® gdws 8. Pure ALOHA oo Slotted ALOHA eee o@® db® ecwm:s 5ed. eedis® e
e DED CRAERS ©J0® GOS8 a8 WOR.

e Application Layer / ece® &006w»
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.
ene® €00 OS] mwaded gae® S00r d® gm0, eO0BHERNBSD ©® 6K0ed 6Om ©Igdd &HE
e6D) arede oe®m DHd guw. & HTTP (¢03 R88s5), FTP (emg 50@)0i®), SMTP (568Q) o

DNS (008 an® Sesemnm) i SHwOR HROOE. 6@ SHOn S)ERMS HOM) Pacmre® 6K0ed GO
58 osi5edemn oH%m DOG.

e 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 wg) aese® [P 38 08 530 om bvvrs 530 oe®m @odo D05 PORH. ©)8ge)idm
caB-01en CB» @ eamd, CIDR 90exn-E® cooie mOoOmm VLSM :admens a036@ oo
SroBe0 gl ecl. e@n IP E8» adtn o HERD o® NVwOD 538 MLLEPMO &) ErE
5300 ceomd 8, decieensS IPv4 B8s ©@&S
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e DHCP (Dynamic Host Configuration Protocol) / @5 Q)0 e SHoOw

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 ©g) &)eund oBsia Do 80 cor® 0o &0wdud IP 38 oo geansd dome &SmO
(coe ePOHMB 6® )00 d® Bi8) E 66 OIR SOPPDCHN. 80 &g DECIMDOE OOR
DOGB, 9 IP CB» WEHWO ©DOy EA® DS, SOSH IP O owe) MDD HS E)ODEO
OB O» 0@ GOSN ONE & O EIeRH &Y.

¢ Domain Name System (DNS) / 968 en® =£a8n

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 gdfobseed comde e 6o §n) DOB, 38nsio Swdn =il Oe® =@ (Www.google.com
Ot5) almmm O eLDL)BMDS CEIE) GWIHPD B WO XD IP 38s» 200 adobomn
0B, DNS @50, «i6endsio @)dm 5300 cng 068 P 0500 E© ANBRD CB®
oD D OB @H®.

o Network Layer / &)@ &00®

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).

OS] epwmaded &)r SO0n &R HO®) 50 6OBeSenn 6E® ME® MO®r HOMe HO® ce®m)
OWHd K. O e85 HOIOE HIMSHHD € O RO OB DOBS [P BBar, Mvwrn H3®
©m armd 6y H3® HEOWR. @R BO0ed g8 e HDMOR a0 IP (gs5bee H@OR®)
o® ICMP (eeje b 830 oo 85E0n oe®) oo 68) HOEd ©8.

e Packet Switching / e@) ®ODOO

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.

G®E HOVOI® Y RS ®HOH) e A SO DED DA ded PRHD. 6@ ©rwdgde
S0 @O WO FHO KIMSIDD O? €6 S0 850 MG vo BBe, HBE £O) MMNdD OWES
DO D). 60D MBEINW JeEBBerns) FSOLGRD G DD EHHE R DE IR MO
00 JCDeDRDON i) EWg) WOR.

e Parity Bit/ o®m 290

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.

o0 FYD ©y) oY 0PeLSBIMERE e HEMDMIBHD HeH) €000 HNWIKWO Oy WO® @
gm0 DYOHB. O® eFoOE O 1 O 030 (P Y GIEd) OJed (9OJed ©@m)) em)
RFes (RBer ©Pm) O o6bm OB, ecjens BeHPDeas, 0P B0 VGBS O SHOD
oBegdemnn 5000 co)cROB.

e Parity Byte / o®>) 280w

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.

6Py ARONE ©Pm JODO 6D YD SR e OV HEH MO 8. O H ©Om I
RS ©esSm O 00, & &£ ORGSO Ay ABO e ORS FQ BHOWS SHewisHw WOR. R
200 ©N =o€ RAID Some H538 oo ey osi5cdem S5O O etje HEMWNDD ©®
BOOE HO® Ol Ew® DOG.
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Proxy Server / Sewise edO)c)nme

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.

BHewis® eeDe)nmns edBHEMENNEE EBMWH B8 HFNLBRD GO GHONECRR 6RO HW WOR.
O® MOB@® &8 Er® HOPD, O £edn O gILBDRS 5B HOPS ML LM O
Ex®n 5000 on «OGcwmed IP Bar s 53608 HooSm @O® el ®iw. Seris®
edDre)mns gSoabom ad, A0 CPNED DO ©m )R MOS0 PEONOR DHRED WD 8.

Accordingly, the answers can be obtained in the following way.
& g5® oonn HmOKD BENOT @) BB HIH®.

Domain name system provides [P addresses for the given URLs and web addresses.
008 a® =£ddw eccm» e URL o) 03 38500 auoie IP 38 @) eeld.

(i) File Transfer Protocol (FTP), Simple Mail Transfer Protocol (SMTP) and the Telnet service are

implemented in the application layer
W) 5RO HwdORw (FTP), eade oeid ®d®dr Su@ORw (SMTP), o® Telnet 600 ewe®
B000 8 HIew 8.

(iii) With the DHCP a device may get a different IP address every time it connects to the network.

DHCP 3%, 08 ccpd@nmd, 80 €eumd o8s8n d& oi® gdddOnE ® oo [P @8
QIO @B &I>.

(iv) CIDR helps to effectively manage the available IP address space.

CIDR 5c2» [P ©8» gomen, mbredd De@mmomne 5300 gded 8.

(v) In data transmission, for the process of error detection, a parity bit is added to a binary string to ensure

4. (a)

that the total number of 1-bits in the string is either even or odd.

ey ©oedenedt eccje gadomre D3P oe®m €O goEIe eogm (binary string) &td O
1-39 oz RFex e @oTed O HEOW MO MHVO O GYHRBEH cocO Pm YO 5 Oy
005 EIe.

An operating system uses Process Control Blocks (PCBs) to maintain important information

about each process.

eRemnRd® cERBHD & O HWORMO (process) GLIE DIE®D EMONOT BOBO) 6V WD HLI®
e 8 (Process Control Blocks [PCB]) o8 @OG.

Read the following scenario and answer the given questions:
e 88500 Hrd) ae) S 9EHORD BEDOL LB®S.

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.
O B85 98 cwomwee (single procesor) ©8m odvnmnnd G HO® ewe®: (computational
application) eo8® DOy EAB. ge)e ©Hw HO® Bed» GHONO &L EMONOS GLIB) WIHD
0e® 60 godeds & gORR.

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.

“oman 5368 fowen — 60 godne Dowen’ om oslcbs S8Dm® (context switch) Be8
80 amen 5368 Fuwemed cov ereds PCB Sed8pde g-@ dsfes e@meid @w) esosis.

Process Control Block / §mces @)es 8500

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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Soes oes 2280 (PCB) 0o HwoRns 8gde ie®d emondt ) H3® oes) ePemnd®
ofdBw (0S) 588 ®10m DO oo ODFHOD. O» o650 nEe Hoen O oW HORHS
O DOMON 6m) crBmis eee Hn DOB. FUOR DSRMDOFB oes PCB g diemd O
g0 HRORKD Husew He® adxor HBewnw H3® cesm OS 588 2B DOH) E@ED.

e Context Switching/ esebes &S80a0
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.
osebon SODan KBy 10 THRIDO % HRIORND DBBOX ®IR) DO OB FROBRD HBBO®
a0In 5368 HORK O gm0 O8&s CPU Onmd 85 HdnhHsl mos HwdRnmd ot 80
98 ©OEREG.

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.

Rode cRemrd® otde O B¢ 8, O8E By HuoEes CPU @) ©&. aogn CPU mie
OmESHn 0n HORS MHrsedd Fuiew SO0 cadm H538® sem OS osebon or B3 &e
DOG.

(i) Program counter
DOCED ®IVW®D

The Program Counter (PC) stores the memory address of the next instruction to be executed in the
computing process. / ©3@gnm HOREPE Seemd HOBidn BE WM coees O dvwd TBH®
DPeCD ®gme (PC) ®e) 06.

(i1) Process state (Ready, Running or Blocked ?)
Dowe goa8d® (Process state) [ )8, MO0 O o) gOHO Oy @Q? |

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.

@nn 5368 HRnw BeHde MMOMPDD HOBD) 6O il Hwmws ;HoBn we 80
@ 5368 Funan O® OGS 8O ne)Hd OGO 50 oL 8.

(b) (1) What is meant by contiguous file space allocation?
®RE, 6@y gOwmXe dmsmw (contiguous file space allocation) welems’ aemen n@we?

What is File Allocation?
ew)s SmEsan o) noe?

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.

6®)E) TMBSN® B 6WE) MOREBEOD G DO GAD) CSPORHS ER) ®D i Os &8 od 9
0368 PuORrhE. cPeerd® SEABn rdm o0 MSHK 6N 5D 0D PPN EEdrn ©HBD
530 oee 6™y SHISHH DERMWOD WOR.

File Allocation Methods
W) Sose P

There are three main types of file allocation strategies.
BN® WY BSOS C0 NL® NS L.

1. Contiguous Allocation / @)@ Demesencd
2. Linked Allocation / ©@@i€ Seesme
3. Indexed Allocation / @5p®n Seesac

Contiguous file space allocation is a file storage method where all blocks of a file are stored in adjacent
(contiguous) memory locations on disk.

®RE e@E) GOmXD TS ©f eWHDD BHE® emIE mded e (GuWD) LD SNBHOE
®) O il 6@ KA DOGD.
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(i) Write down one drawback of contiguous file space allocation.
@Re, 6@ FOM®H OWSHERE B HOCMORE BL) EOSIM.

Any answer provided below is correct.
ooy D) ;i @ BEPO HOTOE 8.

The file size cannot be increased dynamically.
M) LRID O©HWO 8 BE CEMHIW.

If the required contiguous memory space is not available or if external fragmentation occurs, it is
difficult to allocate space for a new file.

OGS Ve, PO FGOMMND EMID HP 6 ABHO TN BDeHOHD, HO EXMHROW OEH)
98 005 D3P eBwO 8.

Deleting a file may create small fragmented free spaces, leading to inefficient space utilization.
MR O &8s NA) PFVH® § SHeowd gOMHKRS SO O ad g0, O®
gmboed gi @ISR0 &y 8.

If a file is deleted, the entire allocated space is released at once.
eWIRDL B £I18Dems, 6B WO® e HB8aba 98 OO Ye) @iy EIeR.

When creating a file, you need to know its final size.
MRS SLDMn HOEBE 86 O DO® 1 B0 ©y ©8.

(iii) However, contiguous allocation is feasible to store a set of files on a CD ROM. Why?
O emig) HBewes CD ROM 8 ©at) 5300 wre Smsan ewivs 8. & &ii?

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.

®D) DS OFIDOD WO 2e8® & IS MO 5L, R OV 6@ VIVERPS ®IR H3®
BED) QDE, 6XS) IDSHD BE NHR. 6S5ND CHD E1E5e0.

Sequential Access / gap@n sedwnm:

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.

Bow o0 GHBEeORS Hwdy EEd, OB ey el MOBmed 8O gdom® €50 ebw®
PMOBHRS £ed®m 8. 6®WE) RE, WFAOR G DO i VS, DNIel HWO® HO O
cP) VD OGS eMO® GMO, GRVID LEOBR DS MbrLe® DO,

Fixed Size / 800 g@gnc:

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.

Bt NIOE SO KRR 98 LRRE &5 g0, el d3xmn edes] 80 ey GRFAD
®D) WO &5 MO ORD 680 ©ONND WO &Y. om 6LI0 ;LIDRES B &b amo,
O e, SMSHH HEH) DD KEY 68, ¥5e, O O eWHD VAN HA® HGOGB eMS OHS
O e ®IBe.

Write Once, Read Many (WORM) / 885 90 Bn on @ emei®®:

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.

Bo@iSe MO BPNBEXS OO BP0 &) DERINOBS OB WO @, KR H3® (WORM)
oe® 20D DO DS, 5O 98 O HSPD ex) 9Om 08 HOVO GOGSMOL GO
8. ey WRE, WINOR BW B gm0, B0 B &5 80, &) o0 ememed, O S
©@Re, 608 H3® eNES HUIseD 5.

~
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¢ File Access Pattern / e@&) ged® S0®:
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.
Bo@iSe IR D ee®) e@ME) BEH £ed®m CDB HIDBDBELS GVEL 60 HESS GHSH
©0, OBS e QEOIMOND BWE HND GHBECORDO HWOY @D, OB ®VRE, 6XE) SMS®Hed
D)8 0B DD 6oeHeDE.

(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.
ONE oy gdme Smsmed € (linked file space allocation), e®®eEd ©R®S e GERHOOERD
GOH0D O emg) wIJwwm (file block) HeR® D5 eMONOE B cOS.

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.
ONE 6wy SMSm OM® PR, VNS B GRHPOED (B3 W)Y £ HIMOD, 6MXY)
A0 OB HOT O eMONOE DSes e@Iged g VMR OO cLeD® (6o HRE®D) .

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.

60 chrwn PGS HBSDD )Pl et emdes B86I0 0B, PR OFemnw ®IAR) WO eMID
DY @A) DR 5O IBE 1B VB Ow SEAHRO Wy MO Ho®) ardaided @R HERER.
ebenn 68 DD S0 PSRN DE Hi VO o6dD OB, HIBS EBxLI eWNDD WS
2ednn 6n DOR.

Any answer provided below is correct.
coo o) b 9 BEPOE HOLOE 8.

1. The next block number of the file. / e@)%ed Sge LR Eotnwo.
2. Mark for the end of the file. / e®%)e8 HOIHH SEH) OERL.
3. Pointer to the next block. / g6 DHOHDO PD.

(c) Assume that a 32 KB program is run on a computer having Page Frame Present /
32 KB of physical memory. The page size of the system is 4 number | number absent
KB. The page table of this process at a particular time is shown 0 110 1
on the table below. 1 001 1
Beson 32 KB § 90cdaws, 32 KB ca9bn mmcmes 2 010 1
(physical memory) g8 edvgoond WO 5B oEDS. 3 100 1
of@Bed 89 BwEesOw (page size) 4 KB 8. &S0 4 011 1
aOSDONE Puinmed 89 OxD (page table) oom ©3Ee68. 3 000 0

6 000 0
Notes: 7 101 1

e Only few selected fields of each page table entry is shown.
89 91xed & O eSEWD ) KD Hedy HBG®S OIS D) &Lo.

e The frame number is indicated in binary.
OF ok €00® R &) &.

e The virtual addresses on page 0 are from 0 to 4095 and on page are from 4096 to 8191 and so on.
0 8968 gods e 0 80 4095 e O gmo, 1 8Qe8 gmds 6@y 4096 &0 8191 oo
§E D®ens ©8.

o 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.
gio/ons IO O° edged DEew O £FOB. IO 1 2B HiRES DO @E & DR O gmO
MBBEO ©» Hi. YO 0 B ge)E gods B9D e®IHH PHWEE i

~
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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).

ctI5D PBE K £150 MO O £5D OH RSP 6D WA WO SOOIWRE DB £a8®
©o0DMRRE. O® OPVNBewS RAM (0088 ©edn Dnmr) 60 &IESED.

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.

89 9QdE vy 89 oD o DEOEMWOI oS0 gdus CB» B CBm DD BHwEw®m
50® e 6PemnR® ofdn 588 Bm WO® By OBHHR.

(1) Assume this program requires accessing virtual address 8200. To which physical address will it get
transformed to?
c®® PPEERLO gmdn 6@y (virtual address) 8200 & 6P BOBOO (access) FO®H B Bmesen.
00 N emIBd WO (physical address) ©dgm®sw (transform) o8 &?

Let's get the binary value of 8200o.
8200108 €800 gun @ ®SHQ.

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]l 0] 0]1]0]0
010000000001000,

820010=010000000001000,

(i) Write down one advantage that the use of page tables bring with respect to program sizes compared to the
size of physical memory.
DPeER SWEVOLHO MedSed emdm ®me (physical memory) S®EDBORS ©io€ed® &, 89 O@
(page tables) ®)8mm 50 EeRe» O DBCS @O cOS®.

e Allows Programs Larger Than Physical Memory (Virtual Memory Support).
605 PO 7)) JKIR DRNHOHS HEH 98 OEED (Fdus v H®IX).

o Efficient Memory Allocation (No External Fragmentation).
DORDEE o Swssmn (MBO DHAHRES eMOD).

e Memory Protection & Isolation.
D MOSED o6 HemE) HO.

o Easier Memory Expansion (Swapping & Paging).
onE P OEIOING (EHHOB B BSPWOMD).

(iii) Give one reason as to why a particular page of a process could be absent in physical memory.
HOBEHO grs B8 BDE 09t Pmwed eBIRD i O 5O W £IOS.

e It hasn’t been accessed yet (demand paging).
0 D00 ©ed® O ey (HCE® BYWON®).

o It was swapped out to disk (page replacement).
0% BNIWO ©BHOMB WO & (80 958D0x®).

e The program is using virtual memory.
OI0E0H® gOos POHL ®HIOD DOB.

e It caused a page fault and is about to be loaded.
O B89 ecjewns &t nE gm0 On S0MK ORD HoSai.

e The process accessed an invalid memory location.
HOR® HOE® P SINDRDO ©Sed® .
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2019 A/L PAPER ESSAY REVIEW

(a)

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.

RO Gme (majority function) eee &Eseds YR GO €800 ML N ERICH®, EHEINEHS
RHYDOLS (8 DOBS gRwos) 1 8 a8, 1 efomn DOB, axmems (0 BN DOB.

e A,B e Ce gboon Z ¢ 8 n=3 godd® 858 o) 3 8 2gmd Gow oeng.

Give the truth table for the 3-input majority function.
e 3 6 oo Gow o oozm D0d 9ESEH DOse.

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 O if the
majority of the inputs are 0.

RO Gow 05 @ € g8 1) 8HEE GO ORI emiE gon (0 6] 1) oML DO® YRDR
Gowh. cOm 00» DRS HoeD, §E)® VRO 1 &8 dr 1 ede)mn VOB, Me)® VDO
0 &8 &dw 0 efe)mn DOB.

For three inputs, the Majority Function works as follows.
Me)D DS BE RO Fow com ol S DORE.

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.
gO8 DME®s &E)® et 6m) O @ 1 58, afe)mn 1 8. gO® D®ers) &E)D e )
8 o 0 ©8, gfe)mn 0 8.

If we extend the Majority Function to 4 inputs (A, B, C, D), the output is 1 when at least three inputs are
1.

YO Gow ey 485 (AB,C,D) ¢ Ebe nosfesS &8, gd® dvwewns ge)® no 1 O 8O
efe)mn 1 8.

Since n=3, the output becomes 1 if two or three inputs are true, according to the description of majority
function.
n=3 oS, O GFwed SBSHOD FHO )M e 68 NI ovs H® BHNW | DD eBed.

ICN

—|lo|—|o|~|ol~|o|l e
'—"—"—‘O'—‘OOON

'—"—"—"—‘OOOO>
’—"—‘OO’—"—‘OOW

X (QA (N[N |[R|W|N|—
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(b) Using Karnaugh maps, derive a simplified Boolean expression for the output Z in the 3-input majority
function.

P 3 6 oo Guend Z ofe)mn oem @ D09 @ JCWY) MG, mes BHHS
(karnaugh maps) ®0» D088 Oyesie DOSe.

AB

B 00 01 11/10
C

0|00 1YO
iDaoD

B.C A.C

Zsor=A.B + B.C + A.C

Alternative Answer:

A+C

AB /
GN_00 o1/11 10
OOEIQ Zvos=(A+B).(B+C).(A+0C)
1 ros=(A+B).(B+(C).(A+

I W HERE \

/ B+C

A+B

(c) Construct a logic circuit for the 3-input majority function using NAND gates only.
e 3 8 oo Gow e NAND €010 s e)8n D088 nbwe odedrts e@mBSDS.

Zsor=AB+B.C+A.C

ABC ABC

Vg %k
i’y

Y Qg
VY%
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NOTE:

Drawing the POS circuit using NOR gates.
NOR €0 a8menss POS o8edn aied.
Zpros = (A+B) . (B+C) . (A+C)

ABC ABC

v w%w

R

2. Consider the following scenario:
Con e13eds HREDD BRDS®:

A school has acquired the following resources to its Administrative (Admin), Laboratory (Lab) and
Library (Lib) buildings:
ooEs 0 od)e® (Admin), Sem@mo (Lab) @ gdome (Lib) exm@s®R o oom &iseds
o8es ) c®® &I.

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:
con GOGBDm) 080 GIBR 6eH C advID HRNE SLID BDE VD aIO.

e Each building needs to have its own local area network (LAN) in order to share the printer.

fewn ®HYed ®On HED, O O cxBmBEER oem SI5Hw gedwm Hews (LAN) s
goO®s 8.

e 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 L:b building are accessible from all computers.
0® demwemd®, Admin e®REEEE® & o3vMDED VON® O OE EMOHOL
e€aBw0 ¢ (SIS), Lib edenBdeed O od0wenmnn MdHm D& QESome emOnir 8EaHnd
¢ (LIS) geBude oe®m gum &) 0 OSean ©rvm HS®O & gdvs .
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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.

t® S3OIMDEDOD MOESRE GSHLNE HBASIMONE E) ERD & OO ©. 68 e S)BE
GSOS)R 680 ererdnddned (ISP) e60®md e)om 8 &itd gud, O® arerdndt galabe)E
o8S0MO® Lab emRaBERD CAMERD 5w ©. Lab codanBde gem»ns e@masmEE
eeems MHs® O®ewns 500m & 080D «08. Lab emdsnBceed & odorgnmos DNS
eEOI)Nr e =Bm HOPD il ©. O eWAMBCeEd DOT ©dwImnE Seris®
e801e)me (proxy server) e odm HG®D ewiB® .

The entire network is to be protected through a firewall.
olgben HEHE® B8 =gohs (firewall) epowde) B3RO e ewiBm .

(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.

Se@eto @we oesm 192.248.16.0/24 IP 38 @i @@ &io. e@OSGEE 0% OEH) 60°
B> MIw G c0a® co@ (subnet) o SHe HSe@S GO ©dwenwdeD IP 8
0300 gems emed.

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:

B85 ceEa0 HOOW Bewd giond condenn DO, &1 &1 e@AMBBR BE® &E)E &R OB
(network address), cosHe OO (subnet mask) ®) ©DOx» e [P B8» sdmn oo ciwied
O® gmadn 8008 9O 88 B® eOS.

192.248.16.0/24 1P address can be divided into subnets using FLSM (Fixed Length Subnet Mask) and
VLSM (Variable Length Subnet Mask).

192.248.16.0/24 IP @8»w FLSM (Fixed Length Subnet Mask) @& VLSM (Variable Length Subnet
Mask) #)8mens co8)EDERY eAE® M.

Network ID/ &)@ @8mw: 192.248.16.0

Broadcast ID/ 8emme @8&@: 192.248.16.255

First usable IP/ en8o» g @i e IP 88xw: 192.248.16.1
Last usable IP/ 8m ¢ od e [P @8mwe: 192.248.16.254

192. 248 . 16 . 00000000

T

network part host part

Dividing addresses into subnets using FLSM / FLSM @)8nexns €8s co)eded edes gror,

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/ @eon® eSgws oc®) OnEe S8no

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 ednens] 8 coHeded edeem guor,

According to the below diagram, addresses can be easily divided using VLSM.
con O 8090 §50, 88 VLSM ®#)8nens ongedsl eRE®D .

0]J]0 0 0 0 0 O

0 =0

[oJofofofofo]ofo]

ojr 1 1 1 1 1

1 =127

[olofolofofolofo

Alternative/ 8mge 1:

1

010 0 0 0 0 0 =128

1

[oJofofofe]o]o]

1

ojojojofojojo]

1

oj1 1 1 1 1 1 =191

1J]0 0 0 0 0 0 =192

1

[t ]ofofofofo]o]

1

111 1 1 1 1 1 =255

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/ o@e 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 onereason as to why a fully connected (all-to-all) network topology is not suitable for this school

©

computer network.
R0 ©IOE 0K DR OCH 6BxLIERE PRSI (all-to-all) e ©VSR SO
eRI®Ms emMOPD B SN BW EBOS.

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.
SIRDOMEIE, aBabinersi®d 8N e AN SORDPE ©F) HEEE BI® EEIPBHRIE
FeMNT OI® CEIORDOR 0ILOD BN O S SIEDD.

Node 1 Node 2

There are several reasons to say that all-to-all network topology is not suitable for this school computer
network.

e®® @E o3vE HEXD HBRLIMERSR HBASID e HBVSVD) SORDHES EMDIRES® D
SIOBRD ey HBewS Hed.

e Costis high/ gdn 830w.

e Difficult to install and maintain / D)een 06 =0y 5O goog O.

e Impractical due to buildings being geographically separated / e®)@onEE IR dwewns 6O 8
530 eEneEds L)ErIBD MiD.

e Difficult to configure / Some SO goomec.
Increased risk of congestion / ®e@ew 8 Se® goe)»®.

e There is no such requirement for the school / @eE ©E® OOi5 GOGSMOE GMDLD.

The Lab administrator who is responsible to setup the school computer network has requested for
switches and a router.
o0cd o3vmn B)Re 869968 DuHe cO® Lab olopm 88 &80 (switches) &) @O

(router) 9G@ &e».

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.

e 0B Sdeme (network connection topology) & ceo® (devices) &gl SO,
©)06C §OMsm 90 @B oem Lab oeleen 888 cmlamimm & 0@ ed®ED S)RVenS
b e Horemn H380 R OeE0H® &GES.

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.

® BROODO 0BVSR & 1S GSHOSRE PHESO Y. B0 HHOWY BBS ABO BED ©O®
oeOsSH0 SERG gm0 66)00D R TK OB, OB FHBIINO CON® 6 HGSDONERD GO
os5edemn oo DOB.

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.

GOSSN0 SR 6 MNBO eRiwe gm0 ;MODED SO00E cpe n SO oo BS ©go
Sean DO . 0 B KIN®IAN® EHB DO GO BIRMD GHONOKS Hed® O®
eSO,
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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.

BIDDBEDS, MG DS £Q OB OEeH @M 6. § ¥se, 8 gl etfm oSedenn )
0 oote) BOHIBS emOd B8 0B e Clew® We® aHwd a8 ASS.

=

Router

s
~

Firewall

Laboratory

| com-1 ———

Library

=
com-2

Administrative

| com-1 Switch- Admin

Ji

Fiber &ptical Cabel

com-2

Twisted Pair|

Ji

(d) Give one reason as to why TCP is preferred over UDP as the transport protocol for the school
computer network.

o0E olvn B)Red EDmm Hu@OR®W (transport protocol) eees UDP 000 TCP :dowm
08 ewinzdeD & esindi eeso.

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.
LO)®® HHPOBL KB SENE DO €O)N® 66 SERD eeH Mo DEDHEHD D HODOT
5300 connd oon® os58ede BRMORRE. & OSI mwabed ed®me &Sdoed Fosion 8.

The difference between UDP (User Datagram Protocol) and TCP (Transport Control Protocol) is shown
below.

UDP (e3&e» oo oot 5u@dEwn) oo TCP (oBegesn ©)g® SH5u@dRn) gud O oHm
e1e5ed.
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3.(a)

UDP (User Datagram Protocol) TCP (Transport Control Protocol)
=3GeD ety =H5D HoMOT® cdckdesn g SO/
Not connection-oriented Connection-oriented
OBSVM-MPOT LSOO MO OBASVM-MBOT SODORES OB,
Does not guarantee reliable data transfer Guarantee reliable data transfer
SEOEEH® et HOROES 5B eMWOB SEOEEH® et HOROES 5B DOB
Speed is faster Speed is slower
eO®n iR e0mn aikd
used in applications where speed is more important used in applications where reliability is
than reliability important
BEOINBHEBORD O8) 0®v® Bie®s O BEOEHERO® e ®ms O® 6rReSOE
enelde @B 8 28 8
Ex: Live streaming, Gaming Ex: Web browsing, File transfer

Reasons for preferring TCP over UDP for the school computer network can be,
ed olvn 8w oem UDPO 8&8) TCP endon 5300 sy 8v oiwes,

Features of TCP such as Reliability, In order delivery, Connection-oriented nature, Flow control,
Congestion control, Error recovery etc.

TCP 8 8&0ednsdn, BEeORD 6de) add, HSASM-MPOL SODO®, WIRR SCIRH®,
DERERD ©IRHD®, ctje LBNND 018 Sesi@e® B,

Can used for web and email applications / @0 & 8@ ewe® e DO DE L.

Transmission time required for the school applications is not very critical.
eIeE 60ed 6oeHm gOrs olePdesn ME®D M DOV e:eEd.

ABC Books (Pvt.) Ltd. specializes in buying and selling used secondhand books. At present the
business operations are fully manual (pure brick).

ABC Books a€®@» 0®)00, 0888 o0 @ o) e € (iR o) SHHe o deciesdnts
e0B. DLIVWEEE, DN cPemn® YORHSHO gircr PRWO (Bewi @S - pure brick) B 8.

The classification of business organizations by use of information technology is as follows.
eMONOT MBI BB G5O OBO NS DLBWOM® Som &OE ©8.

Pure brick businesses / b® goon O30

Businesses that operate exclusively through physical retail stores without any online presence or
digital sales channels.

58e NVOOD SO 68 gbn SIS MBWOS MBSO 9B BEERO EOEEHIES HOM)
oI TSR O Dm0 68.

Pure click businesses / @b®®n O2))0

A pure click business is an organization that conducts all of its operations, including sales, marketing,
and customer interactions, exclusively through online channels.

DVOOD OBDORE ) SIS, GeEOMMB 0 ©deaiED GSHLER HIOD 08 BOEP
cPemR® gL MBI HOM) SRS Be WO HBVNRE.

Brick and click businesses / ec@a8 9310

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.

CERH® DSOS By OBHE)BD DMD® Fevn OBPODR IS B B-D)1fen cOEMOE
DDO®D HROS 6P SMAER WOS 6DEe HLIBKD. cOas OOy ORS HOem, O® DL®
ooy 685 NDOOD OBS0 KBS CCENHD ©ERISHHE.
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(1) 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 &8€@@n 0@0me 0 ot eHods 00 80 &)3eniBmnso MOOHmD o) 8g &
@50 98 OENR. PR GREIHBD ewees® § ;e)® wadn (He)nd® ERe POK) NS &?

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.

OxE)0 §E)RE HMWIDRED K08 OGRS HE)HE CERD HMOB eORNO 0N CSD NDOED. O
X0 YEBO0 OWERS ©OND) WiHRD comd 9 ;e)d YW, BEWON PO ©® OIS
erism SHLODHm WOB. eOHE AWM GeRIN/EDEE)® G MK ;mmadn ®mm 6d.

Online sales revenue model / ®boon geedn/edce)®

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.

®OD SmE e)® /waBn ©f) OO 6EM SHSOEH 60 6680 IR HO®)
e)0eBnRS0 ©aPd MRS eI cTemn HOPO g8 0 PIRS. v U-O)FEnecd
AB® ©eBund, OBE N0 n® B80nE8 geberan 508D oo HHVO OV g8 e®) eOEm
®0®) OO OHeS S08H WOG.

(i) 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
Bew) @5 (pure brick) Bbwed 80 P ©e BERS DO Pwatn DO edE ABC Books 20w
g § DS aredn G afHerivnn N €? Ve SEHO SIER WOSD.
9Bn: NVOOND et o) IDHD HRG HHEEHM.

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.

DO genn O8O0 HWaBnD &0 NS OO OGO HaBHwO @)0e®E ABC 92000
G953 § OO e GBHRIDn O5es DS BE e eM® DDOOHD DEIMWOD HEOR.

e 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.
8 WO @E 6O COIMWOD ONS HBOLS HI® &b amd VBN EiBSHrs B3 o®
e)bexni®n ge®ds DEPMDOID 53 5O o) IHHRO meSPed gemg 0.

e 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.
28 BE eI B SO BCEERO B a8 9O o) 608 MO PEEY, HEHBOL ©®
B0 ¥ 2580 cODDOH® 8. BHOwM3D BI80 ABC abriie® Bemosn cow MD®rsS
SLRG BE QG.

e 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.
DOOD OHEEHWODS SHOE B0 gediie) Wom MO O OBBOR XYSEE
eS5@DS0 emmiees HP RS AHVWO & MBI aHnR. O e O 6 ®IOED
emm), B, EO) PSR =dabsn HBPel =OFm DS

¢ Handling returns for used books can be complex, as their resale value might decrease further.
D)5 DE OB OEH) SBEID SBOOR ©HbE Br B, 955 el O SHME OIS
D000 &8 Br &H®.
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(i) 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 e€on a@0@ o0 68 a88n, )88 05 @ 65 SOEH) c-D)NEnn cOEE IS
D) Ebe 53O0 eniBm ©. e®@® edgeeme B2C, B2B oo C2C o0 dL®OED csmd O
g0 09N OXMODERD HMBERD € i 6Eed. ewi8m edgeemee® B2C, B2B as C2C w»
O O O:NO OVWEHE® ©®HEES) WHOIS GO BDEDHeS €18 IR EIER WOS.

Types of e-commerce transactions / 8-O)fes vxees Ob®
E-commerce transactions can be categorized into several types based on the parties involved in the

transaction.
®5EERNDD HBISR NLHORS By 5O Beys OIMSs ey BL® HBErMO dL® wE ®INE.

B2C (Business to Customer / Ome10ens @)desi@mmo)
Between ABC bhooks and its customers / Between a business and its customers.
ABC coioe oo 98 ©56exnmoids god | D300 66 88 0xecyOs gmo.

B2B (Business to Business / Ose)0ems; O:)0w0)
Between ABC books and other businesses / Between a business and another business.
ABC cordme oo genns Ox0)0 gnd | D500 66 508 D300 goo.

C2C (Customer to Customer / exdemi@omensS e)deeni@mmo )
Between individual customers of the marketplace.
eOECEBE NS WREEHWOOS GHO.

C2B (Customer to Business / e)3emi@mmiens Oz3e)0@0)

Individuals sell products or services to businesses.
SE®ERXS OMEOOERD HEesm &) 68D DHEHMD.

B2E (Business to Employee / Ose10608 e60ww@0)

Business providing products or services to their employees to enhance productivity and satisfaction.
OB oo madHn Ol Exn®) 530 ae®m DR LSONRSO HSeIem 6o 66D B’ DRSO,

G2C (Government to Citizen / 68ens god8neO)

Government providing easy access to government services and information to its citizens.
OB B8 P LODIBKSD 086l DS Hm eMONOT BEH) MK QeBMRE @) ES.

(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 g€o@» 600 2855ed eniSn e-O)fsst eOECeoE DE Gawednn n¢ o 9um (i)
5 R 988 oemns WO e MO MHWaBn &0 O QeK MENE HWADHS HEME®® )
O,

Subscription revenue model / @®ns0 peX® muadn

Customers pay a recurring fee (monthly, annually) for access to products or services.
SEeies 6e) 60 60n Eedn &0 oe®m eSeniEnRS LHODLHS NSRS (DB,
OBDD) emBAE.

Advertising revenue model / e®ge, cia0® pe)o® gmado
Businesses generate income by displaying advertisements on their platform.
OmEI0 P O gR8ed 1508 mebomn 53OS §e)nd o @F.

Transaction Fee (Commission) Model / ogecen @iy (emm@e) epmado

Companies earn revenue by charging a fee per transaction between buyers and sellers.

@EBDOOS oo SBnids gud WHEEHDDO MESNDS ar D3RS DM §e)Nd cow)
®5).
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(v) Identify and write down a possible way to make payments within this e-commerce marketplace.
cR® e-D)MNEBL OCEEIE NE WP Be BE OB HMONE HEME®® BW) £POS.

An e-commerce marketplace can offer multiple payment options to ensure convenience and security for
customers.

e)0eaiBudses cnnd ©® MOETED ooHdnm S0 oee dens OFEs COECeOICHO RS
exdd Swee e Er HIB®.

e Credit/Debit Cards
Customers can pay using Visa, Mastercard, or American Express.
)0emGwd@Es30 Visa, Mastercard, or American Express edmewns emdwn &,

o Digital Wallets
Payments through PayPal, Apple Pay, Google Pay, or Samsung Pay.
PayPal, Apple Pay, Google Pay, e&j Samsung Pay &de&) e@d@.

e Bank Transfers / @ty 60@)0t®
Direct payments from a customer’s bank account via online banking.
GS5DSR DNWON®D HOM) BREEHDOIEDNEE ity BFMedS ©ag 6xOd.

e Cash on Delivery (COD) / a8 @ide®s o e@d®
Customers pay in cash when the product is delivered, common in regions with low digital payment
adoption.
S® DO e 80 elecxiBmrs e dwerns emdlB, d® &8 BBOC w8 HPVHWS &S
DEIGOR AHED £TNO EIE.

e Cryptocurrency Payments
e Gift Cards & Store Credits

(vi) Briefly explain how book publishing companies can use the proposed e-commerce marketplace data
for their businesses.
RISy e-D)1fSn OCECEICEH B, 6N LW®BD HRNMIOED HO DX HEH) MOD BE ®HId
Oes emeselld emIews EIeER OS.

e Market Demand Analysis / e®geoe 9Ea® ddedesnm

Identifying best-selling books, genres, and authors based on customer purchases and search trends.
mdRfNda.sl i1,§ .ekSi iy fijqi m%;jK;d u; mokij jeafhkau wf,u jk fmd;a" m%fNao iy I;=jreka y+kd .ekSu'

e Customer Insights / e)3e®i@n ooeHmec
Understanding reader preferences, demographics, and buying behavior to tailor marketing campaigns.
§eRBMO OBPOOERD WIREE® ©OE OND VMNEKS, SHDME eMOPOT B BRE ®iBeS
B8 eOi® @iH.

e Pricing Strategy Optimization / 8gnd® cox O SREHDOE®
Adjusting book prices based on sales trends, competitor pricing, and customer willingness to pay.
Sed ©OMmm), DOBWOWOSHEE BEWOM®D 06 XS0 &)CeHIBD ATy O SeHTO )
Se o omds H3e.

e Inventory Management / em® ©D&®oO80c
Forecasting demand to optimize book production, reducing overstock and stockouts.
ce)s SHEeemnn andn 53 aeH 9P &elimdan 53O, gHlPD eM® 0 GHELL eM®
a8 53@.

e Customer Feedback & Reviews / @X0emiGn gdeciesn oo o@epios
Using reviews and ratings to improve book quality, cover designs, and future content decisions.
COOR VIMSODMO®R, OO IRES 65 MO GSVLOD DO NBEQ HO® oem)
o®eRP® 0 cEHum H3S® @B H3S.
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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).
0B S5 gSad r) Husen HSe8E Ry S (multi-agent) ©€AH gewismds Bw ®id

®. e eislcwem (data-center) ee3O)g)0D MBOWO (server room) ©edrdR Ay Sosiy SRS
0B DEPMDOMD H3e® HOE HMWMOS LHw OIeRDHENS £1e5ed.

Server Room Door

Database ‘

®
)

Systems Engineer

A

A brief scenario of the usage is as follows:
NODEE 6D EBERD Lo £1E5ed.

A 11 authorized system engineers must use their access code, which is a 6-digit number to enter the
restricted server room.

Bog @ EHED SR8 @-8e550t00ts; (system engineer) g8 B8®m 66DILND MBOGD GO
05 90 Qed® K O 0N HRDS HOSOD N FNED DE QB @.

When the access is granted to the server room, a set of movable CCTV cameras starts recording the
server area.

eEDI)KD MBOK 60D LeOKORD OEO @I o5 O®mEd®m Dean g i CCTV =@d) &
e8DIe)nnn 00 mefrn 88w H3® ;OBH emed.

The processed data of CCTV input are saved in the database. Interactions are shown using A, B, C,
P, Q, and R arrows.

CCTV ge)»end owowom @ com, oo o8e)end (database) qobe) @ed. gsfiod Swos A, B, C,
P,Q oo R Soe 963 easid) eio.

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.

5)-5e0i8y LRABRE ) Ay SOWPHL HewiBmwe (Pacme® 6®) catrw) HS ) MPHD oY
oEes D0 O e IO o) DO® 05 OHERIMEns MORW DOM SERDHD. O
5eRIEoBs0 SO0 0 we o 9T 98 ©EABEDO O8) ©BLE g SNER ©eHm)
O55e8emm DO HMERIDENS WOXD BE HID®.

Identify the agent with no user interactions (self-autonomous) in this setup.
PR B5R8 ©iBED 60® SO HW eMIE (S8w SOwwogn®w self-autonomous) Sssio
BDEDDSIA.

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 (Al),
machine learning, and sensor data to perform tasks, learn from experience, and optimize their actions.
80 SOmmon Sewi8nenn ©y) SO G HERO, HOF @IHVD om IHS NEHBORDSS
60D &8 adedrd gPLHNG ORD HIBWPO &5 YLD EABRE. 60 HewiBRsS MWD
99 HORD, aieiD® DRSS gerwe WIHRD oo R[S HWOS udy HERD Wit YEI®, VS
PO OB He0eH 5D MO WOR.
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The self-autonomous agent in this setup is Agent 02.
e00 HINEEd®s S8k SDRWO HeriBow 2 O» Susie 8.

Explanation / eteg@ S53®

e Agent 2 is responsible for handling the CCTV system and interacting with the database.
CCTV e€abn endodd oo o 6fe)n oo gsiod o 530 cesm 2 oo Susn v
QRe.

e Itautomatically processes and stores CCTV data without direct human intervention.
O® @iy 356 NEHSOVDS emMO® CCTV e 60w0-Hud 0me) ®R) wOBE.

o It likely detects and records activities upon receiving a trigger signal from Agent 1 when access is
granted to the server room.
e8DIR)HH WMROKD EEBL®X @) &5 80, 1 Do it DS 6gE0n ©er)Di EIVERS o,
% FmoOnd semen® DD WOR.

e 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.
gobdm Soe (P, Q,and R) 988 cosia® wmoses 2 Do Sosin com owos DD o5
©OPLIBRS 65 GEHND SERD ©OONORS EIED® ME)D B NV SO DO ©®SH)
ROBI.

Thus, Agent 2 is a self-autonomous agent in this multi-agent system.
68 g9, 2 0 S55D 00 H-560iEm ofBed GB8® SOEWON HewriBment.

(i) 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.
068 B-odoman-aem® (Sense-Compute-Control) o Sesio @ED D00s €05 Huowm
5358 AED o8 d& Bwdd now 6eE® deend. A, Bosw C gsfod H0ORs ©ee8esw,
aSemHn ) CIRDE 0 O & Brdd SHoiemmn SO0 DB Ges GSod Hu Soe O
cO® ® DHEIME®D B EPWOS.

1. Sense / @e®em® - A

The keypad receives the access code input from the Systems Engineer and sends it to Agent 1 for
verification.

oot gdO® Systems Engineer e08s ©ed® eim MG @O OG OOBONG GCH) | O
S 6O OG.

Interaction arrow A represents the sensing step as Agent 1 collects data from the keypad.

] 9» S5y 0not ED0Eds et Ole woO® 80, g5abHE Soen A &eded Brdd Hewnissn
2OG.

2. Compute / eSognexs - C

Agent 1 processes the received access code by checking it against stored data in the Database.

S5l 1 A £ede enn By 08l KR DO g8 cfn 0w oldie 53608 wmad.
Interaction arrow C represents the computation step as Agent 1 communicates with the database for
verification.

] 0 Ss55i COBEHDDE BEH) D OO OO HeBeH® WO 80 gHLFD Swen C DB
aelomman 5368 Budd SHoremnn ewmebd.

3. Control / exg®»w — B

If the access code is valid, Agent 1 unlocks the Server Room Door.

2e8® o D@ &8, 1 d& s eddre)nn MRO )0 KO ®©3y) &LO.
Interaction B represents the control step, as it executes the action of granting access.

£2680n @) Ee® B Hsem om B gsabHE B eps Budd Hewismn OB
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(i11) C and R interaction links are shown for two directions. Explain the reasons for the duplex links for
both C and R interactions separately.
Com R oo gsfod §x aie® (links) Eo ecmmd eoxlo) agim. C oo R ag&snd §o) ecod oem
€80 ae® (duplex links) OO el cOm 6O ® XMNER DOS.

The duplex links for interactions C and R indicate bidirectional communication between the connected
entities.

C o R g5iobn) oe®) €850 o€ 08sidm ;o 00 €0bcdn o55eoemND cos%S
DOG.

1. Duplex Link for Interaction C (Agent 1 « Database)
gsiob8n C ace 8850 oden (Agent 1 « oo o8e)w)

Agent 1 — Database / Agent 1— 8o ©86)®

When a system engineer enters the access code, Agent 1 sends the entered code to the Database for
verification.

SERE @-Eesx0redny $ed®m CEMH GINECH NE 00, | O F&555B GINEH DE TR HWBIOHD
Oe®) oD 080 6O dAE.

Database — Agent 1 / ¢ ©86) — 1 9o Sssfo

The Database responds with a result (either grant or deny access) based on stored authentication data.
@) DO D OO £5D 0D CeMNTO Ty HPL)® OHORXS (Bedrn ER) E® ) adeds
530) 0P B0 eOR.

Reason for Duplex Link / €880 oat&nd esnd
Database read and write operations
e 08e)0 HHOR o 0 COe® cPemwR®.

2. Duplex Link for Interaction R (CCTV Camera < Agent 2)
gsiob8n) R ocm 850 ol (CCTV a®d® « 2 da Susin)

Agent 2 — CCTV Camera/ Agent 2 — CCTV @t®@0®

When the server room door is accessed, Agent 2 commands the CCTV system to start recording.
eEDR)nD MBVO )00 888 80, 2 & ssfw CCTV e€abfnd advs 530 ;o8sn DoO® e
a®n 20o6.

CCTV Camera — Agent 2 / CCTV @@00© — 2 O Sssio

The CCTV camera sends back recorded video data to Agent 2 for further processing and storage.
CCTV a@0® 28 &dvm 05 @ 88w efm 9HDeods ©indd® o ®8) H30 e 2
0 ot 60 Hon WY EIeR.

Reason for Duplex Link / €880 ©ai&nd esnd
Camera input feeds and Camera control commands
WEROOD ME)HDD @) ER 6® RO oEmn D368 Se.

(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 500 H olBewens S&8550 aSod HWOE e £iBn & ©. SusSHews S8siH0
gSod HOL HeHens O® GSHD HWEDS cPeHrd® @Bm O HIMOD SIBER WOS.

Interaction P/ P g§5ob8wmo

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.

] o S5y e6De)wnn MROKD LedrK @A) €5 o8, O P gsnbEnd adm) 2 ds oy 60m
ela® eel.

20 Ss55 £edvn ER) &5 80 o HiBeEn HOSH WO D HdH OB, OGS OO
8 EweE O» g0 oGS ©0vw HO8 af ed.

Unlike Interaction A, which involves human input, Interaction P is fully autonomous.
aelBeD M) gOu3 05 A g5aLE0O @8 emd, P as5obin® oBabamensi® SOy ©8.
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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

4.(a)

sending directly.
CCTV e)», 5 ofe)d 60n ©iggdd xidd® 60500 2 d» Sosiy 268 widRd & csndw
eee.

CCTYV raw data input needs to be processed before storing in the database. Processing allows data
reduction, annotations and other value-added functions.

e 6fe)end ey @R B30 esd CCTVS &8 &e)® 5o ainedd gdus 8. arme®
OBS et DOM®, SOOIMB 6 O OO iBBGed HwWos &Beed.

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.

OOED eMOPOL &) 65Hedem» meEnw (ICT) ®)1O0 MDVEOLMD o-fend Buog ® &gss ICT
Seni 6EM) O ENE) OINERD OGN &5 MO S5608 ©PNS ENF) GOIND DE VDO
g, 600 MHRRO ge)E GiEeMONRRES GG O (RS EOHMNS EMRDDSD. BT HEIND
oofen® B0 O BHS ©@xD n il CODCEN® DOSH. 9Sen n BaSeE ERE O On
PE)BB WOH) EIER.

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.

YRs® @D 60® EHISE@OHVEE SONLIO® OB VWD YOR. e®® AV BHSEEd

eMONOT &) ©5e0em MR ERY) @) GIHVD 0 OFHEE VM R ®N® HFPD 8.

Then, identify the requirements mentioned in the question.
9B, OEHEE OEHS GOOSD) DHEMGOD ©HE.

1. Must get the value for n, the number of students. / n ®&&® go®, B&QS GO ER) OB POE.
2. Must get student marks one by one. / G@s RH 5 O ED) OB BH®.
3. Must output the average ICT mark for the class

OS50 6CH) VNS eMONOT B) HSHESEH MBS QNI OBEIN® BE PME.

Next, draw the flowchart. / €00, @R ©0®® GIED ©@H®.

A
«

s Yes
(i>n) ————————| avg =total / n

2

No
) 4

Output avg

Input mark
(mark of student i)

total = total + mark
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As requested, in the above flowchart, the number of students (n) has been collected at the beginning.
9o ®Rd ©OHes YRS, 9B oD o3 BeS 0O (n) EAIED L.

There is a variable named 1, 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 ®® S0Ezrs gim, 58 HOBHL OO 6RO 1 @A) WO . i1 OOESEE BONVIR DSess
cads agbd e a8 ool epE® B0z e Hw HIOEG.

There is another variable named avg which has its value set to 0.
avg o8 908 SOEnrE &io, 08 gue () eRE G GI.

Then in the decision box, a function is written to check if the value of i is greater than the value of n.
esien HOM emed, i ® avr n B oD 08 e 6B odde H3RO Gows W &Y.

If the answer is 'No', a loop will initiate with three instructions. The algorithm will ask to input the [CT
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.

BE2O 'No' &8, coeed 0o 00w @ows OB 8. giie@mladn GBS Besenne
eMONOT &) OS5y MBI NI GNEH HORD oy i), eSon O ENR® total dOE3®O
Oy DO IO, @O0 DS 9D 600, O 1 8 gun 1 58 &8 DoO&.

This will run until the answer for the decision box becomes 'Yes'.
HO ML 6cHm BENO 'Yes' O o 6@w HuiXiewm 6.

Then the algorithm will calculate the average ICT mark for the class using total and n variables and
assign the value to avg variable.

osesn GiEe@mOn®n total & n SOE3KS ®Dm DOBS LS50 HEH VBB EMONOT M)
05i5edee MO NI OIH® DO avg JOERBWO GO® ©DOY) LY.

The algorithm will end after giving the value of avg variable as the output.
eBe)mn eEe avg 90Ezed GXr ER) £ o GIEeMSHVL GOHS ©d.

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.

oBnn Bas 5 ecenn 80 O RPFEW eMONOT ®) OSeBem MBI N 55, 98, 32, 67
0n 84 98, fide®mlaRn com &0 ) WOR.

Turn n i (i>n)? | mark total avg

1 5 1 No 55 0+55=155 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 10

5 5 5 No 84 252+83=33510

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.

coo D) i @iRd ©0®® HRPS®. O x % 2 33 x mod 2 HOten ewed.

Yes

No

No
Yes
a=a+1
n=n-1
7/ Output a /

(1) What would be the output if the first input (n) was 6 and the next inputs were 3, 6, 4, 12, 11, 97
ol e)mn (n) 6 &8 oo 9sern me)® 3,6,4,12, 11,9 o8 gdome O dses &7

The algorithm runs as follows. / iGe@dDHRG s®® HDMOCD FRED 8.

Turn n==o6 (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.
o8, eBe)mn 3 ed.
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(i1)) What is the purpose of this algorithm?
c®® HIBeMOHVEHS HOYM O &?

To understand the purpose of this algorithm, a clear view of inputs, outputs, and decisions is crucial.
600 HIEE@OMPVEE SODMVOB eFOIE WIHO HEem 08 &HE)®, GBE)® 6 HOM O SIER
e OB HOMBRL 68.

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) & a5 OO gaP DO WEM ntl & G X EEM IR DOM LD OIS n & C1ed.

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.

FEe@ORRO 50 S® ode)mn Oxes a 80es®. n SOEBK, X BEM 5D HA® WO® OO
©®IMS CIEDD HORD 6IE)HSD) RABS X OOEBD QWS HIEIND VDD ©BEd.

X % 2 = 0 decision is the only relation between the main input and output.
B HE)BD 0 OBHEIND GO0 CO5D OO HBAFAMO® X % 2 =0 HO® 8.

If the decision is true, the algorithm adds 1 to the variable a. Else it does not modify the variable at all.

BHOMB OB 68 N HISE@OMO® a HOEBWD 18 Sy DOR. sveas O HBE Sedn DORB®
60N eMWOGB.

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.

e®n 28 @50 Hind GRAEL &N FIE)D RO DIHH HORS 5 65. DN HWORHS
erOEdems, FIRe@OD®E @O0 O® LD HRND WIH® WOR.

Therefore, the purpose of this algorithm is to count the even numbers in a set of user given numbers.
OO, 6P EHIFEOODHVEE SONVIW dSjes COBED®L EA) £ ©ABOR i @OIeD DS
@S OIH® HOSE.

(ii1) Develop a Python program to implement the algorithm expressed by the flow chart.
®IR® B0®® GBS LMK HIEE@OHIG HRIBEL HOC 6Ee oB0s POCRRE GXRMDS.

The Python code can be written in many ways, but there are few things that must be in the code.
oBos) ednn CORD MmO HBows cOSne eTmr NE GSDDREHRS® OB ©y 6€DE
DB 8.

1. There must be variables to perform the tasks carried by variable n, x, and a.
n, X £ a SDEBNS O8S WO® MDEES BeHORVD BOEBHS OB ©BM®.

2. User inputs in the algorithm must stay as user inputs in the code.
FiCemOnRn nE =OBED E)® TN NEE SOGED LD CRHD BB QM.

3. Both conditions(decisions) in the algorithm must be in the code.
SO0 NE HEHS O eMNEED (BHOF) ceod emn NEE SOBD EM®.

4. Output from the code must be exactly same as the flowchart(algorithm).
emel B, KIRd 0®mes BN e OLON® B wm®.

Method 1 - Using for loop / for gew o)dnewe

# Get the number of inputs from the user
n = int(input())

# Initialize the count of even numbers
a==o
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# 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 gon o)dnewns

# Get the number of inputs from the user
n = int(input())

# Initialize the count of even numbers
a==o
i=20

# Loop to get inputs from the user
while i < n:
x = int(input())
if x % 2 == @:
a+=1
i+=1

# Print the count of even numbers

print(a)

Method 3 - Using while True loop / while True goe sdoens

# Get the number of inputs from the user
n = int(input())

# Initialize the count of even numbers
a=2=o
i=20

# Loop to get inputs from the user
while True:
if i >= n:
break
x = int(input())
if x % 2 == @:
a+=1
i+=1

# Print the count of even numbers
print(a)
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(2)

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.
OBmO) DB QYEWO ©relded® ©PORMO CRNED Dm® HBWOOS . HVWOOSEDS D)H®
QRIC®® &)3eHIBBRS On VRO ED) €. DB VRV 6IeRed ERMPD HE)E SHD EI1eO®
0@ (relations) oEDSS.

I. Customer (Customer_NIC, Customer_Name, City, Postal_Code)
II. Vehicle_Owner (Owner_Id, Owner_Name, Contact_No)
I1I. Vehicle(Vehicle_Reg No, Description, Owner_Id)

e 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 (£)3ei®nw) ©8slmDen® agoazsds Customer NIC ()deoiGmmed )5
ne®es goww), Customer_Name (2®), ®g/gie 8050 City (900n) 65 08 HHOenS
Postal_Code (otet@d esdow) gfo@ 8. & ©)becoiGnny & ®Hwond S50 god O
DO € ©)TeHBDRS OB 808 Bn om. NN WH®, H DO ¥» Oe) OB
(depends).

e The Vehicle_Owner relation contains the Owner_Id which is unique, owner’s name and the
contact number.
Vehicle_Owner (®®»on - 8%n0:) 08sfonden® goeos § Owner_Id (88mot oexn®
gowmw), Owner_Name (88m0tecd a®) oe Contact_No (@@ godw) &8 ©d.

e The Vehicle relation contains the vehicle registration number which is unique, a description
about the vehicle and the Owner_Id.
Vehicle (O»own) o8siodend goons § Owmmed Vehicle Reg No (Bw®ged o),
Description (O)»a0 8gde d80w) o® Owner_Id (B8m0r onem® goww) glew ©d.

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.

©)0caiEDrnd )% SO O8) N ©m» axd ©. 50 HBOS Dmews edeIHWESS
HEcceNNO 60N GOSDOR € EWO Eo o ®. 60 DDNCDOD M»S HBWOWVR BO®» DO,
O HBWOPRD OB OPWO O8) HI® &I .

In which normal form do the above relations given in I, II, III above exist? Justify your answer.

o LI &) Il & i ofasio cOH5xies nds SRHDOMEnS €? Red BEHO IO DON®
DOS.

First Normal Form — &g® g®00#nx (1NF)

e Atomicity - SODDBOD
Ensures that each column contains only atomic (indivisible) values. This means no repeating groups
or arrays.
O 9% HOEDH ORED (6RAED eM®ID) F®RS RS &Ro® VD HHHD WOR. 6B aemes
WOSES HORLHS DHNKS 6 §O) eMBD VOR.

e Uniqueness - §593 @O
Each column must contain unique values, and each row must be unique.
6@ HOWPDOR NS FORS R O B DO, O O SR goB BB WW®.

e Single Value - 8 gow®
Each field should contain only a single value, not a set of values.
60 DESPEDY &) BB B O XKL SRS B FOKS EYHDRE EMED.
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Second Normal Form / ec®& @000 (2NF)
e INF Compliance - INF ga@meon®

The table must already be in First Normal Form (1NF).
0D eI®»OR 6y OPMOMed HI® QUE®.

e Full Functional Dependency - b0 eMOGRER sO0Somnd
Every non-key attribute must be fully functionally dependent on the entire primary key, not just a
part of it. This eliminates partial dependencies.
0@ BHOT eMOS) CORBRIMHHE 6 emOn M e HBRLE OB RO d» bz
MOCRAEND O.) SOB® QK. 600 FrED ST PO WO,

Third Normal Form - 980& ©®d:d#nm (3NF)

o 2NF Compliance - 2NF ga)neo®
The table must already be in Second Normal Form (2NF).
QO 100 6cd® RIWOens (2NF) HJn wme.

e No Transitive Dependency - &858 o00SHom® oo
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.
Bre® @® emO® CoRDEH 108D 0Nl 0D RS OF) SOB® WK, ON® YIS
SORBDHDM) MDD QO®. BRBS OO MO CORDEEN COND LIS MDD CORDSH
P Or) 0O 0T PO DOG.

I 2 Customer Relation / e36®i@D 6H8SHO®

e Customer NIC is the primary key (unique).
Customer NIC & £)08n 0ol (B0 8).

e Postal Code depends on City, not directly on Customer NIC. This indicates a transitive dependency.

onen@ oo (Postal Code),Customer NIC @ em@si® eam® &®ow (City) @ Of) 0. 6®n
BDSD SORBHMOE oSBT WOBR.

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.
OR8s, eleHiBn BRSO 2NF (eed® )03 ;mmadn) BeE oo, 98, OW0 OB

B0 B g0 COPLH® DHNHE eMIND YD ©WSD eOSOMD S & 3NF &
CHMIIL.

II - Vehicle Owner Relation / @& &80dr o8somO®
e Owner Id is the primary key.
Owner Id & 108D @yO®.

e All non-key attributes (Owner Name, Contact No) depend directly on the primary key.
Bue® ondt emde @Eme® (Owner Name, Contact No) )08 0nd @ empsi® o) oO8.

Therefore, the Vehicle Owner relation is in 3NF (Third Normal Form) because it's in 1NF, 2NF, and
there are no transitive dependencies.

OB, Om® HBWOr VSO 3NF (60 ©@es wmadn) o i, @se, & INF, 2NF
0@ 9 0 P SOIRTHD) EMD.

III - Vehicle Relation / O)®e o8850mmO®
e Vehicle Reg. No is the primary key.
Vehicle Reg. No &2 )08 wnow.

e Sometime Description depends on Vehicle Reg. No.
©®x0 80 Description & Vehicle Reg. No. ®» o) o).

e Sometime Owner Id depends on Vehicle Reg. No.
0®x0 80 Owner Id ® Vehicle Reg. No. @ oOg) =08
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(b)

Therefore, the Vehicle relation is in 2NF (Second Normal Form) because it's in INF 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).

OB, D®n BRSO 2NF (ced®» ©0@sn mmadn) ne oo, 95 & INF & B o0
BOE® BROr eMO® HEN® OB N0 B LI MOEAEND Oe) OB, HYD HPSD SOIRBHD)
emVB ) & 3NF 8 ey (580 onm).

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.)

95D 6ESN), AR OB 5 (a) eMOEHS HEHS DMOM EE &IOD CO5D PHDOEHS, BEed
OOBHWONHBO HOOSH. (6D DReDs BO £30) O 6CRERDED §LE & Ped SO eee 9Eds
DOS.)

Relation No. Next Normal Form Relation/s in Next Normal Form

I ® ®

1T @ @)

T ® ©

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 II1
R: 3NF / It cannot be normalized further from 3NF
U:Vehicle(Vehicle Reg_No, Description, Owner_Id)

Explanation of Conversions / @30bmen etetE@ 5@

Customer (1NF to 2NF):

e  We remove the transitive dependency by creating a new table called City (City, Postal Code).
a8 City (City, Postal Code) 8 0 0@ Sb@gnn H3e@8 comsd SOnSHMO @O
DO,

o The Customer table now only has attributes directly dependent on the primary key (Customer NIC).
©)3exi®n OQed 18 giries ©IO8D RO P HIOR Or) SO QG SOH.

e The City table establishes the relationship between City and Postal Code.
2®0 (City) D90 &WO® 65 NG TG G0 HPISIMOG S8 DORB.

Vehicle Owner (Already in 3NF):
e No changes are needed as it's already in 3NF.
&w €088 3NF & a5 8 cOxnEnd gdvs emed.

Vehicle (2NF to 3NF):
o There are no transitive dependencies in the Vehicle table, so it is already in 3NF. No changes are
needed.

D)™ OXES ©ENSHD SOIRTOD MBIy, OVBS O €1®»O® 3NF & fio. He 0N
FO®s 6mED.
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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.
08smBns (relationships), wuor cot® (key attributes), edos coEd oo ®#SHwo (cardinality)
DEMNHHTS gom 6BSN Hotognn HG® e HMLO-o8RSm (ER) edmas aEses.

Customer M 0 L Customer_City
M
Postal_Code

Customer_Name

rents

N
Vehicle M 0 L Vehicle_Owner
) = Owner_Name
Vehicle_Reg_No Description

(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.
e)0exiBmns O8s D)me RO “i5® BEde S0 HPIKE B88 5 Wwid® vz 8. Rent Date
(B0 ®s Emw), Start_Time (epOBe § e8@®) @ End_Time (00 § e8@P®) v® 86850 € &l
®» Rent (RwO ©iH) eed “NESON ©BRSMOGE (relation) OB DOS.

Customer " o . Customer_City

M
Postal_Code
Rent_Date

<n

N
Vehicle M 0 ! Vehicle_Owner
. L Owner_Name
Vehicle_Reg_No Description
.

Customer_Name
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(e)

6.(a)

(1)

Alternative / 8o@e 1:
Rent(Customer NIC, Vehicle Reg No, Rent Date, Start Time, End_Time)

Alternative / 8oge 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);

Write an SQL statement to select Owner_Id and Vehicle_Reg_No of all the vehicles owned by each
vehicle owner.

0 O Dme HPWOWD gid Bug ® Dw®OE Owner_Id (B8Ot eem® gowww) o Vehicle_Reg No
(Ommecd RwoED gowmw) Select (emid) ®iH®) oeem SQL dusitius Bw cdsie.

SELECT Owner_Id, Vehicle_Reg No FROM Vehicle;
SELECT Owner_Id,Vehicle_Reg No FROM Vehicle GROUP BY Owner_Id;

A blood testing centre has the following activities:
6@ =05 5568 PABLINGD oD HRMODS &LD.

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’.

al3@® Be wO® 6o 500 e nFAD cOiBr OB% @0 ®Wi5ed WHPSOOD ;MO ey EIed. MO
©Hed® DYSOOw BB eOiBE) edm OHVIOE (invoice) Hnsd DO 08 Boomd GwL® Om oY
@eR. e0iBw) OB DVIMD &lwe) wO (check) d» gaPym B og gumd® 60m ewd® (payment)
00® @O eey @EER. gumi® 588 S8dcmn eOiBw 60n Hns WO 88 Boenw olPeIM®IOD 6O
08 EIed. 6liBw) O8s SBlen ©lPRIM®WOn 6Om MO 668 EIeR. SdTEM@DOn BB 6OIBw)
250 D0, 6@ 3@ Be 5@ oy “Bewme) -(done)” eee WOTME® o @ (updated) SBJem
eOIBLD eem @ed. edeIMWOon ¥Gs HM® (Report) end @i5ed DRN00® 60m 0O @EIER.
600 e0iBwr) 888 @OSTMR® DO e J80em M0 Wi5ed WHSOOWD E eem O O BWYSOO®
“Boime) -(issued)” e HERH DO HNOD OB WO @ ST G DVMD 6OIB® 6Om
5 D05 Eed.

The context diagram for the above activities, with missing data flows (P), (Q), (R), (S) and (T) is given
in Figure 1 below.

9o HEMONS o ocbs O (context diagram) (P), (Q), (R), (S) &® (T) v &S00
ge)e e or@® (data flows) em@idD 1 e Grwend® & &io.

®
@

Approved Invoice + Payment

L

Blood

Patient )
f Receipt Testing
System

Updated Receipt

Re-updated Receipt

©)

Figure 1
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Identify the five missing data flows from the description given above and write them down.
€ com®d e @iR® o 9oy ISHOEHS HEMEDD W) £IBOS.

Context diagram/ o&ebe O ©0H

A Context Diagram is a high-level visual representation of a system.
oseben O e0HHE 08 SERBLD 9ng ®JV® cavn HOrLINHH.

It shows the system as a single process with its interaction with external entities.
00 ofBH MBO HMLD 6P GIDLHTD) DO® DS HOBHE R ORORE.

Components of a context diagram/ o5eb® O ©O®HHD B0

1.System / s€@do 3.Data flow/ e @

v

A

2.External entity / @80 &mnbd 4.Copy of an external entity
B0 MO BOSmE

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.

M & b asebonn O 00®ead “‘Ordd alesn RS’ ke SEABn najeiITNEIO
oS Hotegnn ewmed.

ediB® we B0 HMLIEE B8oom @ & &8 g0 NHO HMOI® 6 €DK amd &o»
O Soe G cesOd.

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.

BEDOr 8k Bied AMBO HMLIG OGS CEABND HERe 5D 0 SEABK OGS MHO
OO0 E) et o SERCDRE.

The answers should be in the form of nouns.

BEDOT ®® & HMOsHs 8K WM.

Answers / 880,

P — Test request slip / Request slip / 35520 5x@53e® x2iad | Ho® 538 neind
Q — Invoice / gm®

R — Receipt / 380e»

S — Updated receipt / @0simeges § S8Js»

T — Report / ©)5on©
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(ii)) Level 1 of the DFD for the above context diagram is shown in Figure 2.
90 ©ch® 605 OE® £ Oigd® odmen® (DFD &) ogg @30® (Level 1) 2 Otwend®
eesO) GLo.

@
® .| 1.0 2.0

\ 4

Process @ Process
Blood Test @
@ Request ...................

\ 4

Re-

ypdated ®

Receipt

 ® ® 3.0
Patient ® Process
< Report
Receipt o
Updated Receipt
Figure 2

Data Flow Diagram Level - 1
e5 P8 00 - 88 Mmoo

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.
ee8 @308 ey @IR® ©0®y ¥ES S5k BEe, O HBSHOBOD cHOHDE B
gm0, a5ebe O H0HEs &ied® S FORK co TJWOE DD 608 WOR.

Components of a Data Flow Diagram Level 1
e OIS EO®H®L 000 - OEF MO

External entity/ &0 &mnbd Data flow/ ¢8> g

L
I

A

Process/ §momm Database/ e 9D®®

A. Write a suitable term to replace the label (W) in Process 2.0.
2.0 Sowan oem (process) Sdmwd (W) aesn oecs Bm esdsi.

W - Payments / e@d®

As the label W is given inside a process box, a process processed in the system should be the answer.
Honan ae W cEene @) & qiB a0, ofdbn ne orwe HORKs BEnd 8u K.
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B. Identify and write down the missing data flow labelled (X).
X) oo 530 @n B IR HEME® @O COS®.

X — Approved Invoice + Payment / ga@s )0gmd + e®d®

(b)(1)) What is requirement analysis?
goesm) due@egne (requirement analysis) @) RO &7

Requirement Analysis/ g0@sm duled®En®

Requirement Analysis is the process of identifying, gathering, and documenting the needs and
expectations of stakeholders(clients) for a system or project.

O3 SEeCeM® Ky SEAHRE 6o OeaBrE OeHm ©DERWORHeE (eaDe)nRsied)
FOGB) 66 FeSE@DS HEmM Oid®, o B3 o ecamrwm H3e® HORLE.

It is a critical phase in software development and project management, ensuring that the final product
meets user and business requirements.

O® PaEWe® HOLADER HB® ONLID DEIRMWOMEE DOV FOIHD, FOBIN SHBNEN®D
a0BED 66 Onedn OGS SE0ED D 5D BORE.

This process involves / e®@® SEOR®O GiRES OSies,
e Understanding functional (what the system should do) and non-functional (performance, security,
usability) requirements.

MOBRER (BB DE @ 6€) 6 MORAERN emMO® (DG DNNG, POB@D, CEERIBHMD)
S0G5D) GOR DO OISHV.

o Engaging with stakeholders through interviews, surveys and prototyping to clarify needs.
gOezm) SIHER WO ISP HEH 8D W), ole 6m FEWASHOND HO®)
DEODODS P OISR Se.

e Documenting requirements in formats like the Software Requirement Specification (SRS).
Pacwr® gOunm) B838mO (SRS) 815 §madde GOvsm eCRHOm HIe.

e Validating requirements to ensure they are clear, complete, and testable before development begins.
0o0bAB® OB HERD 60 &O) e, eBxben om ole) nvE o D cudnd H3®
oe® g§Oesm DH50r HOe.

A well-executed requirement analysis helps in avoiding project failures, reducing errors, and ensuring
smooth development and implementation.

CMES DO WO EE GOGSY) JEECRIMES ONEaB LD O® e iSO, eej®
00 5800 0o QD ©OLAND o® HDED DG cedw 530 comd 8.

The answer could be anyone of the followings;

BENO oo oeHs Fon® O 8w HHo;

e Analyzing / finding the requirements of an information system before its development.
eMOOr BEABWE ©OLRN® HEPO 0 8 gLz dueCesnn HA® | ewdd.

¢ Finding the functional and non-functional requirements of a system.
€80 MOORIER 05 MOBIER MO® FOGBD) GRID) DISHVD.

e Analyzing the requirements of a proposed system.
eniBy oERBun gdvsy dGeCen HO®.

e Studying and analyzing the user needs to define the problem domain and system requirements.
eOBHEmE) §Oenm) gRsH0 530 06 dEeCemn HO0 ¥BS ®IDODS 0P 0o SERH
FOEBD) BEM DISHD.

e Determining user expectations for a new or modified product.
20 ex) 09 WO Ee SS2ENS HEeH ©O0BHED ges®Ds How HES.
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(i1) List two advantages of requirement analysis.

OG5 SEeCemend D8 ecid QIBSH®D OS™.

Answers could be anyone of the followings / 8gmdt oD oc®s e dwe S &d.

e Allows to discover the system scope/boundary and the nature of system interaction within its

environment.

@5 dew o008 om 08 oledn BE 9D gILHW O SOMO® ML) WIHDD

98 ©OEREG.

o Allows to detect and resolve conflicts between the requirements.
gOezm) G0 QS O OBV om SHERD 9 HEHR.

e Allows to prioritize requirements relatively to each other.
e MeSHed gdrnm DRO LYRBOn PO 9B HEHAE.

e Helps in deciding the critical success factors.

DOIBTED VO D HOMw HBPO cemd 8.

e Reduces projects /implementation risks.

OeaBed | fusen 5368 gdend a8 DOR.

e Helps in distinguishing functional and non-functional requirements.
MORRVER 0 MORAERD emOD FOOBD) OSSO HE @WIHVO cemd 8.

For additional reading/ @20 588 oce);

Advantages / 98

Disadvantages / )&

Clear Understanding of Requirements —
Ensures all stakeholders have a shared vision.
gOesy) SEAe =tiER adedwe -
BOE® LEODOBSO DB crwen &rd
D oodD DO6.

Time-Consuming — Gathering and analyzing
requirements can delay development.

DR® ®o B30 - gouzm OoE H3® ©®
SPeCemn HO® @ LMD GOE BE HDH®.

Reduces Development Errors — Identifies
issues early, preventing costly mistakes.
0L ecl® gl WOB - WO BDE
BE® S, Bp glw OIOE DEEO) WiH.

Difficult to Capture Complete Requirements —
Users may not always know exactly what they
want.

o8nbin gOrsm) QOHME DO WIHRD GOOE® -
0BRSS 0 800 RSO gOOs € ®HOWO®
eMESHD) B ®iw.

Saves Time and Cost — Efficient resource
allocation minimizes rework.

DX 00 830w @id WoORB - Mmboied®
oo 608 530 xEn O 53 O©
DOR.

High Initial Cost — Skilled analysts, meetings, and
tools add to early project expenses.

9®mE MOBmy B3OIw - e deCenie,
OlSO8 oo cPORE YT DMmad Bwed® dED
Oy 68.

Improves Communication — Enhances
collaboration between clients, developers, and
users.

os5HeSeon 08 Engn OB -
e801e)0nRS, BOLALNRS o edEEESS
g0 0HeRIBmD 8 Ewgn DOG.

Dependency on Stakeholders — Inactive
stakeholders may lead to incomplete or incorrect
requirements.

©RODOOS OB P - g8 HDGDDOIOSS

golabesn s OI0E GOLzm) OERD 65y O®
o)

Better Project Planning — Helps in setting
realistic timelines, budgets, and milestones

o0 ewe, O3ad oiEen® 83® - EMHLODE,
MR DOPRS, GEOIN 6O BRI
B comd 8

Risk of Misinterpretation — Poor documentation
can lead to misunderstandings.

oE gbdmde godea® - DR RHWHWIR
00eD) DOHINDE OED ey B W

Enhances Quality — Ensures a reliable, user-
friendly, and efficient final product.

QINSODDOD Ol E@F) OB - SEDedw,
a0Hen-B0m8 0 MOOe® 600
HELIenns ood DOG.

Changes Can Be Difficult — Modifications after
analysis may impact timelines and budgets.
eOadnd® ooy 8r o - Sdedemens o
cOne 538 e HPKS ©® GO WEOH
Reot e,

Hictfromabc
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(iii) Give one method that can be used to verify whether a functional requirement is satisfied in a system.
HREE® ERBnD O MOLHAED FOOIORE Ditsy Oses €1l DHYOT WO OB MDD BE
oD 98 PO ER) ecsS.

Functional requirements / embe€R gO®B®)

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.

MORRERD FOGSMORE SENHRD DE B € HLODHK WOR. alBen ©® OmeIdn GOGBD)
6000 6eHm SERBn 88 90 DE G deui®r®, cRe®H® mH HuDRS Ov HH® WOGB.

Why is verifying a functional requirement needed in system development?
SERD ©2:0LANEHEE MOEAER FOGSIMORS coean B0 gOns dses Gid?

It/ &c,
o Ensures Accuracy — Confirms that the system functions as expected and meets user needs.

SO0esOn OB WOR - s€dbBn geddn ol Jusidn O A om OBED GOGBD)
080E® D »HYOT WOBE.

o Prevents Errors — Detects and fixes issues early, reducing costly rework.
ecle OeHOR - B giln HSLOIME &8 WOBS OO BRBS HEMEDD HOWOM®D WOGR.

¢ Enhances Quality — Ensures reliability, security, and efficiency in the final product.
QINBRDMON O ExE OB - 00 HEeemed BEDORRBOR, MHOB@D ©®
MOESREME 5B DOB.

o Improves User Satisfaction — Ensures the system meets user expectations and business goals.
adBken st 08 Ea® OB - odbn olBed aqeSs®Ds ©e O PR
080e®» D cudd OB

o Supports Testing — Provides a foundation for test cases and validation.
adiesn ocH onw OB - olemn gosd) o® DE.® HAR 6 SeHVS HORR.

So, verifying the functional requirements is essential to ensure the system meets its intended purpose.
R0 efBn 05 gedudn O 6RO oedn 53 oem MLORAER HOGSD DHHYOL
5350 go8O®s €.

Here are valid methods that can be used to verify functional requirements. Anyone of the
followings can be used as the answer.

MOERER FOOSH) HOOHBESHD HED O BE N O PO CHD £1568. BENO 6RE SHD
BEeHs P e DB BE HID.

e Through testing methods based on functional requirements (Except system testing and integration

testing)
MOORER OGS P ©end® § olesn PR ®om) (€5 olfesn on SMAER olSesn
&)

eg: Through unit testing / e 350 ©d)

e Through validation / verification
OERQYVOMD | HOBEHD HO®)
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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.

FeaND OB MOEESO GODH0D o0BHEDRSD &) NSO 6O ©) B ® @O En O
eRIED C)BE LEOME DEODMDOT SEABRL od® MLEAERD, MOBIERD MO ©H OND
FOGBD) CHY 5605 LWMHOR HINED 60.

(A) The system should authenticate users through username and password.
efBn 888 «0tew 50 o ooern dBS alBHRDrsied GHBMMOD HHBD BDE QD ®.

(B) The system should enable users to search for books based on the title, type, ISBN No. or publisher
name.

cemm O, dL®®, ISBN g ) omod 99 @em 90 ©®508 o0GEnrs0 6&)s 6o
ofBn nE 0800 BHI® @y .

(C) The total cost for the library system should be less than Rs. 500 000.00.
gdome ofaBen® olabsn Swe® Ot 500 000.00 © o8 8 Bv gw ©® .

(D) The system should be available 99% of the total time.
od5n g8 mEens 99% Suiend odn @w o (available).

(E) The system development should be completed within 9 months.
€S 00bAm Ao 9T nEe o8adb e 9y ©.

(F) Book lending details should be preserved even if the system crashes during operation.
HEIBD 08 0OHs 80 afdn dedidds Be §9 e, s Vs Ed SHO ;MOs®) B
Qm ©.

(G) The book database of the school library management system must be secured by preventing
unauthorized access.
C)I0C SEOMER DEIMDO ©EHeHnH o) ey HYPLH® GO0 HEOKHHEDS OEO)
Mon®) e G .

(H) Since the Past Pupils Association has indicated its willingness to develop the system, preference
will be given to them.
)RS GIE Ben Hvdn 00 BEASN 0 baen HARD WidISy £50) i ABS OO Ol
omens EG Qu®.

From A to H, identify and write down the labels of two functional requirements and two non-functional
requirements respectively.

(A) 80 (H) o8 obeew (functional) gdmsm) ecid 6CAR 6 MOORER 6O (non-
functional) g®wzm) ectd CRAR HECMe®® BEEOES B £OS.

First let’s identify the difference between a functional requirement and a non-functional requirement.
YCI® B MOEAED FOGIMOGE 6 MOOAER MDD GOOIMMOWE GO COND HEH OSHY.

What is a functional requirement?
DOEVER GFOOSMORS e ewie?

A functional requirement defines what the system must do, including specific features, operations, and
processes.

MORRED FOGSMORE BB O SeE®e®, cPeHRS ©® FHOR GIHOD CEAB® BE YOO
ef BLEOH® WOGB.

eg: The system must allow users to log in with a username and password.
ce): cERBn e06ED MIGS 6 ooens oGS e 90 odBrndsio g8 En wH®.
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What is a non-functional requirement?
DOOVER emds GOSN ©f5 NOSC?

A non-functional requirement defines how the system should perform, focusing on quality attributes like
performance, security, and usability.

MOOAED 6O GOEBMONT OGS SENHL To) BE XY PO HODH® OB, MH®
DIND®, POBSD 65 CLEEIBMD D8 QIMBRD @B 6NEOEH GOND® 6KRIFY WOB.

eg: The system should load within 2 seconds under normal conditions.
€e): DB HBO RO HBSO 28 HOECH B SOMD Br E@H®.

Key Difference / g@& eds;
Functional requirements describe actions and features of the system while non-functional requirements
describe performance, reliability, and constraints.

MORRVER gOGB Bl ) oo JedEr® FESH0 WoO® g0 MDLOIER MO® FOGDSH)
MO0 NG, SEOENEBOR on BSOS DSHO WORE.

So now we have to separate the given requirements according to the key features of the both functional
and non-functional requirements.

OBS €1 G0 MHRAERD 0 MLEIERD MO GOMSD) CEEDHD SN LR §50 @) &
s gouzsm) 005 B3O Beed.

Accordingly, the answers will be as follows.
8 a5® BEnit oo o0E 8.

e Functional requirements / sMbed® gdwsan: A, B
e Non-functional requirements / »bERER eoMds godwzsm): D,F, G

Why other mentioned requirements are not given for the answers?
BENOT HE®) CONY BEHS GOLBD) @) eMEEHNes &rid?

e (C)is a budgetary constraint related to project management, not the system behavior or

performance.
(CO) wg) D908 DEPMDOMEO 6BSR B3O BOD, S5 ®idde e ML®L NH®D
emed.

o (E) defines a timeline constraint for project completion, not a feature or the system quality.

(E) Bes@rmns o) ofafed @imsidn mns emd, dxwmad 52 530 e me @0
S5LODHB WOG.

e (H) specifies a vendor selection preference, which affects project execution but not the system
behavior or performance.

(H) o308 §uisidn 5300 o) s «o€dd endded oo Hwmiuond deesi@n &¢
CMWOB.




