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1. Consider the following data:
oHD 5D HERDSM:

A. temperature values given by a sensor
©068EeDRBS ECED CEMTBO HDDS

B. creator’s name and the date of creation of a file saved in a computer
3OO QOIS MR SHOVMEE HO 0 OO SLHA® BDE EN®

C. collection of posts and responses shared on a social media platform
ORES RS HHROD eRE)NeH™ o BB (posts) om SHNO (responses) OHOS

Which of the following correctly categorizes the above data?
9D BHOR HOOE DLBWOMH c®m WO 156D €7

1) A - big data B - continuous data C - metadata (data about data)
o®) o™ D B e BERC D
2) A - continuous data B - big data C - metadata
aEE) v o®) evm e BERe, B
3) A - continuous data B - metadata C - big data
aHD o e BERe cB® o®) cBm
4) A - metadata B - big data C - continuous data
e BERe M o®) e G e
5) A - metadata B - continuous data C - big data
ol BERe o™ oRHE) B o®) ¢

Answer : 3)

e Continuous Data & Discrete Data / 2250 et o 588> o
Continuous data represents variables that can take any value within a specified range, including
fractions and decimals. It arises from measurements and is not limited to whole numbers. This type of
data has an infinite number of possible values, as it is not restricted to distinct intervals.
GHR) oD Y MO 6® O HIOOD 5HEFOL LONED NE IR FORS OB O DOEBRS
Sewisan DOR. 0) Qb s DD &) eaed. e®® ey BL®HD Br®mid FOWOS GHSD
o g, @i O EONE MR BOBHOSO B e:ed.

ex: Temperature, time, or distance
€L): CBBO®, ME®, €O

Discrete data consists of distinct, separate values that can be counted individually. It is often associated
with whole numbers and cannot take fractional or decimal values. Discrete data is usually derived
from counting objects or occurrences.

S8y e BB SO OIHD BWE HHND ONS, COND FORRE®S RSO 8. OB eesn) 8O
aben s 0 HBASD O GO DB 6 OO OO MOy, SDSD T VNSRS
Onviesis Dsies Oy em B8 wmHn B3e®5.

Ex: The number of students in a classroom
€e): 55 WMBOKD B0 BRS ©SD
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A.

Big Data & Normal Data / ®®) ¢S oo Q@93 oo

Big data is a term used to describe datasets so vast and complex that traditional data-processing
methods are insufficient to handle them. These datasets often contain unstructured data like text,
images, and videos, requiring specialized software and algorithms.

om) et 0y B8R D EE® DO &9 BOSRD SR emOm MORD GHO®E
08 LE edm WOOR S0 HERD ®IPm) BWOD eKEedH. 6®® edfm WIOERDER eMem 8O
RIGIES) 8@&@3&))0@ 0m gIEe@CnH® OGs O @), O, om 86w 5 OJIDVWD 6ME EBD
gRo®) 8.

Ex: Social media posts, sensor data from IoT devices
ce): oS s og B3SS, [0T CrORS EIEAD HoeSew &B

Normal data represents data that is manageable, often well-structured, and typically follows a
predefined schema or format. It is limited in complexity and does not require advanced technologies
for storage or analysis.

OB D DBS DEIMDOIMD BE OB, e 80 EMES OBHOD O 6O CV)NBEDS
gD SLOban BE ewice PG em PWADHD FHHIN® WO Ny HewisHw WOB. O
©oBLISDens B & &S O ©R) H3® o) FEeCEw HEH) S MBEIRS GOGS
emed.

Ex: Monthly sales figures recorded in an Excel sheet.
ce): Excel O 00os 20 15 8D SME 0.

Metadata / )05

Metadata is "data about data," providing descriptive information that helps identify, organize, and
manage data. It describes the attributes, structure, or context of data, making it easier to locate, use, or
understand.

0T ©8) 5D HED OIBHVD, 0NN B3P0 06 DEPMWOD HEO cEMO O
SE0B0m eMONOr Ber® "edn BERE, T 8. X BHOR QEN®, OFHD® 6m) HSebHn
8800 OB, O Sdvn 53O, B 53 &) eBO® WIHP smgy WOR.

Ex: For a photo, metadata might include the file size, resolution, date taken etc.
€E): BMOIBNE BEH), SIO-cTNORD WY LDITW®, eHeH®, O EMNW HED HHECH B HIM.

Accordingly, the answers here should be as follows.
& 29 08 BENOI som HMHIMORD &ddn WH®.

Continuous Data / g5 ¢t

The temperature values from a sensor are measured continuously over time. These values are often
represented as real numbers and are used for monitoring or analysis.

©060eMEl CEMDD FOKS WMRRD ©O GRMND 5y EIed. e HO®HS ee®) JO MMBOL
0D R HOLEn 08 oo &) Hiemmn o) Buede®n ©em D 6wed.

Metadata / @)0e 5>

The creator's name and the date of file creation are attributes of the file itself. They are not the content
of the file but rather descriptive information about the file. Hence, these attributes qualify as metadata.
SLDOIEE HO BH EMXIZ) HLVI® DE EHD 6XDRNCORD HEM® 8. &D) eXIEd GSHLOD®
eMD eMRD BEAE, SSTHOIBOD eMONCT 8. OASS, 6O QEM® SIOEBD RH HESHOH) EDE.

Big Data / ®@® cdo

Social media platforms generate massive volumes of posts and responses, which are diverse (text,
images, videos, etc.) and constantly growing. This scale and complexity classify the data as big data.
00 D3 6OEH W o HO8 o EHD0 BN OB, O 8 (D), BS5HO, O&ecw,
ME®) 0 BHOSHOensS DLAN® 5. PR EdNML 6 HHLMBOR oD B B 6EE
OLBBDOB® WOB.

So, the correct answer number here is 3.
O05), 608 HOIOE BENOL oo 3 8.

~
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2. Which of the following are good examples for batch processing?
onD D00 MR orwa® (batch processing) ©E® eae, OO 8 &?

A - a system that outputs the presently vacant vehicle parking space closest to a user
190 56, o0 MmeSHa® 3o @ 558 Smn, adBrwernd OBeNR WoOM ERBHHLS

B - a system that automatically backs up the files in a computer at the end of each day
3@IMDHD 6W)E), 6@ ENDO D6 GOMNERE, BDBHHD cosdan (backup) o oS0

C - a system that sorts the customer orders received during a day according to value
00 GIOE® @ JHIBD IS, OIMNES FGRBECOED owH® SEAHR

1) Aonly. 2) Aand Bonly. 3) AandConly. 4) Band Conly. 5) All of the above.
A . A ®) B oofh. A &) C oo, B &) C oof. o0 BOAEP.
Answer : 4)

Batch processing & Real-time processing / am@le) orwa® oo o203 00 oiwad

Batch processing is a method of processing data where a group of tasks or transactions is collected over a
period and then processed together in a single operation at a scheduled time. It does not provide immediate
results.

;ST DD vy B8 e =oddetent nE MHBLS 68 WIeEs) YHLS OwY WO B8N0 HwdH
e8P0 O cPeHREHS OO CIpEed ey HIwRed® PRIKH. O B S5O @) EMEE.

Ex: Payroll processing, where all employee data is processed at the end of a pay period.
ce): 198 cCR® HIMBd, Q8 WE SOV MWD BHE® L0 T HWHY) E@IGRD.

Real-time processing refers to the immediate processing of data and generation of results as data is
inputted, enabling instant feedback or action. It is used in time-sensitive applications.

203 DR Da® g Dedn obcciemns e® P ofn WO ey Mme)ND WO 8O
ey Sefnd e o oBde cEIEHn HORB. OB MR ©eDE eweddr WS ©8.

Ex: Credit card fraud detection during a transaction.
€E): DIBEHDT FDONO PR S BB HED) OIDHO.

Explanation of each statement / &5 &5 gm®e eteng@ H3@:

Statement / Q&)@SH® A

This system provides real-time or near-real-time results because it needs to respond instantly to the user.
Such a system falls under real-time processing, not batch processing.

c00 sERBr eOBERPEID Befnwd B0 1P gOrn 5©) DS WIPD 66 HESD DOB DIPD
£550e 0end@. HOi8 6B O3 MR RS BOMO Bed, WD HINRPD exEd.

Statement / geoxos® B

This process collects files throughout the day and executes the backup task at a scheduled time (e.g., end
of the day). No immediate response is required, making it a good example of batch processing.

c®R HuOR® &6 5O M) by WOM GO o0 MLHK 5udm OEOD TR OB (ce).
e0e gdemed). e OHDIvKE gbvs eaed, O MR aIwad BEe eMIEe, CEHOMEE VDD
o8 wod.

Statement / gedxoen C

This system processes all the orders together in a batch, typically at the end of the day or when triggered,
and sorts them according to value. It doesn’t need to operate in real-time.

c®R =fABn ORISR OO GOOINCEE o gOGs § 80, DIWNHRE e BOg® LIS OO
0Dk, 6 GO® G50 £0) dL® WOR. &0 OB WML HDRD R0 OO 6MES.

Accordingly, only B and C are true. So, the correct answer number here is 4.
& 659 B o C oS oon 8. O05wm), 608 SOiOE BSEHOL & 4 8.
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3.

Select the answer containing the correct replacement for (A) and (B) in the following paragraph:
oo 6deed (A) o® (B) 58500 Qes ecrn 68 B8N0 emIOsi®.

Although ...(A)... is very old, it still plays a central role in the daily operations of the world’s largest
corporations. In addition to its power, the other main reason for its popularity is its ... ... B).....
..(A)... oM SOH O, O DOV IO DRMP BEIDE 6eeSHw eRVCHHREOR LRIM ambcsmécaasﬁ
99 OB, VERWD GPHOD, 08 SATEBOG 65 § e QD DOIEN OSes ...... B).......

1) A - cloud computing B - non-reliance on the Internet
DE)® OOIHD 0% GIDLNRD P» EMRBIRE.
2) A - cloud computing B - non-reliance on service providers
DE)N® 3OND 00 e8DINENsNS B EMHIBRRE.
3) A - the main frame computer B - low cost
®m) ol o8 a8 Sel.
4) A - the main frame computer B - reliability
®®) ©3®INDD 08 IEDIBDOBONE.
5) A - the main frame computer B - small size
Ol WSSOI e:) 08 BEBPRR.
Answer : 4)
Blank / 8o A

The statement suggests that the technology mentioned in A is old yet remains significant in large
organizations. Among the options, "mainframe computers" are known to have been in use for decades and
are still critical for handling massive, complex operations in industries like banking, finance, and logistics.
A8 oo mPemn ciof 9P SR HEONOR IRBE KN 6RE OB VD LMB® 6wrisH)
DOR. SwEde amo, " alvMD" emn GO Hdes MBnel OB DO e GO AL,
Y3 60 6eRd 9i8 PLASHOE €IS, DL cPeHRE MMBOTR e DOV HOMBED 68.

Other options like "cloud computing" do not fit because cloud computing is relatively new, not "very old."
"De® =lvmnn" i Ouns SnEe emmiges dse DEN® SOHHIMHN meSHed g 8o
"om) &tOH" emed.

Blank / 8cmte» B

The paragraph highlights the technology’s power and another characteristic that contributes to its
popularity. For mainframe computers, one of their most recognized features is reliability—they are known
for their ability to handle workloads efficiently without frequent downtime.

eden memed ARX 6 6 SHBRFORD )N B DO ESRMRS 98Py WOR. ¥ advenD
Bem), 5016 DB HEMDD et O SEOOHHBHORE. HO g SVHS eMOD MLLSE®
eRe ML MoK HB0Ded ®IHNO ©ee &0) EBEA®.

Accordingly, / & ga®,
A - The main frame computer / ®&) ©3®@®
B - Reliability / 88 8&O)08neOn.

So, the correct answer number here is 4.
O5m), 608 HOIOE BEPOT Gk 4 ©O.

~
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4. A village of houses constructed mainly with the aid of a special equipment is nearing completion in the

United States of America. This equipment has been used to construct the walls of the houses with the
foundations and the roofs constructed in the traditional way. This equipment reduces the number of
workers required for the construction process and has made the process faster and cheaper with minimized
construction waste. What could be this special equipment?
SeGd® ComOMBD YO HNOKS PECHOIE 5D ©®8NN0S i@l OBes Saseed SO
PESING. SHNHOR JIBD PR CODMOMD MONERS CE@AN® D OO, GIHOS ©® OHE
08ee)BD PRKO MM &y, 9EDHGE SORWO HOGB CEONRSEE WIS 6B CEWOM®D &
DO® g0 JOORH 98 6m EMED emd, PESSINE giHde MEH® € GO DO Fiv. 6
Sedie cOPMOMD NI Bn o e?

1) a digitizer / osoedces 2) alarge 3D printer / 8@ 520 e
3) aplotter / @R%Y DOM®ES 4) apointing device / 508 EeemES
5) ajoystick / e®@e®»@E® wdwes

Answer : 2)

A large 3D printer is increasingly being used in the construction industry to create structures such as walls
and other parts of buildings by depositing material layer by layer.

Sae 5O e wsipns 9EHCE Hedmed Oif Oiiens @By WOPS eMNMBTOR IFD ©o®
FenND MO B8 Ox®rs SO0ers 800 mises H3e®s SHAmn WOR.

This technology / e®@® onedegnc:

— Automates significant portions of the construction process.
9EH3® HWOREE aiEBr QY MO SDRL WOG.

— Reduces the need for labor.
ety OGSO a8 DOG.

— Decreases material waste through precise material deposition.
50D €05 MBS OB HO®) FSEOB &8 WOB.

— Speeds up the construction process while reducing costs.
80om a8 DO gOR EHSE HWORW 60WDS WOR.

Why the other options are incorrect / e®e% Sw@e 108 dFess &id:

Option / SmEew 1)

A digitizer converts analog information into digital form. It is used for input purposes (e.g., drawing or
design) but cannot physically construct walls.

©0DB)DWRE 2BHE® eMONOT G MMOD eSOboM® WORB. OB §E)® OB HEe) @)Sm)
OB (ce): GER e aiea® H3R) 9P ceIHnd IBE MB® eMew.

Option / 8m@ew® 3)

A plotter is a printing device that draws graphics or designs, mainly for engineering drawings. It cannot
be used for physical construction.

CURIDONB ) BND DXENs P-Sexitr Oy KM Spw 66 edEBHO G Y2 CODOMRD. O®
ea5n QEHSE e @IS DE CHWIED.

Option / Sm@Gew 4)

A pointing device, such as a mouse or trackpad, is used to interact with a computer interface. It has no role
in physical construction.

almenn gaoRaIns o0 gSobHw HOPD YBww &) Qi el B8 eide® Ee®rES
28 DOR. c9I5w eMBMBDEBE O MOEMONE eDi.

Option / 8w@®e 5)

A joystick is primarily a control device for navigation or gaming and has no application in the construction
of houses.

ePemR® oW 7 YBD DWENS GOIEMH® 6 TR 6CH) CIRD CEPORD D% GO SO
9EH0eBE HBe enedPs M.

So, the correct answer number here is 2.
O05R), 608 HOIOE BENOL &ow® 2 8.
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5. The figure below shows some components and connections on a computer motherboard.
almen 08 @O0 I8 00BN 0 KBRS 6RH0S smm Oled e &lo.

Power SuEBIX / QR BLER®

&)

8

battery / @todw®

X
Connector
oA
Connector
: o8siam
Fan / @em®

(=@ (]

The labels A-E indicate the following:

08 eCR@ A-E 968 com er £r5ed.

hard disk / ea® 8o
ROM BIOS

moOwp>

connector for audio port / @03 emeOSHH HEH ©BVSRDE
connector for network port / €)@ e®edSHw 6E®) HBRSRDED
connector for USB port / USB e®ed8n o) odsinmn

What are indicated by the labels X, Y and Z respectively?
X,Y o 7 G 08 BEOES cinecdsies) e@xnd) €7

1) | X -connector for video port Y -CPU Z - memory
886w} cwedsn HE ) Olotm )
(IOl A )
2) | X -connector for video port Y -memory Z - metadata
O8ew) emedHH HE OOD® e BERe o>
(IOl A )
3) | X-CPU Y -memory Z - connector for video port
ol e B8ew) cwedHD HOE)
[SOR AL
4) | X -CPU Y -connector for video port Z - memory
B8 ewedsn o) olotmIe)
(SO A
5) | X -memory Y -connector for video port Z -CPU
Olotnes) B8ew) ewedsn ©em)
S

~
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Answer : 3)

The northbridge is responsible for handling high-speed components, such as the CPU, memory (RAM),
ROM and transferring data between hard disk and RAM. Located close to the CPU on the motherboard,
the northbridge uses a high-speed bus for direct data transfer. In modern systems, many of the northbridge's
functions, like memory and ROM communication, have been integrated into the CPU itself.

CPU, ®@am» (RAM), ROM 85 g§led® core ondodd oo cad 86nn o RAM god o
a0 53® e Northbridge DoB® €0B. @9 ©O0ed CPU &0 mosxd 880 &b
Northbridge ©ag c5> ©ONO® ocs GIOH RS MO DOB. O SEAD NE, ODDG OB
ROM e&i8edemn Ot Northbridge & edes) embuwed CPU eOn® SRR O &io.

The southbridge, on the other hand, manages slower components and peripherals. These include USB
ports, audio ports, network interfaces, and storage devices like hard drives and solid-state drives. It serves
as the controller for input/output (I/0) operations and peripherals, ensuring these devices communicate
effectively with the CPU. Unlike the northbridge, the southbridge is located further away from the CPU
as it handles lower-speed tasks. In newer systems, the southbridge’s functionality has been combined into
a single chip known as the Platform Controller Hub (PCH).

gem gmd, southbridge @SB @00 & VLS DEIAMDOME DOB. 6800 USB emeds),
QOB eMEDS, VIR GHORHINT 6m ORer) eedS GInEy 8. &» gem/gde)® (1/0) edeennd®
05 =bHrs BEM) SIEDX RS T OB, e@® e CPU odtw dre)d ceed os5edemn H3®
oot wO®. northbridge e®&f ean®, southbridge &8 68w MmOWWS ®HEOWe ADs CPU 05
2055 e85 350 aro.

Northbridge Southbridge

USB Controller
Storage Controller
Audio

Low-speed PCI Express
Ethernet / Wi-Fi

H Front-Side Bus
I

[=R=1"]

Together, the northbridge and southbridge work to facilitate smooth data flow across all components of
the computer, ensuring efficient system performance.

northbridge & southbridge =50, MVOwEe® €5 SISO codn DOBS edwgnmed Boe®
o 20®) QD £ LMK CHNNE EIEBPD H©) WOR.

Accordingly, / 8 eo®,

X -CPU
Y — memory / ®®®
Z — connector for video port / 88ew) emed5n ©E®m) HBRSRMD

So, the correct answer number here is 3.
O05R), 608 HOIOE BENOL Gow® 3 8.
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6. A person notes that a desktop computer was booting very fast from the hard disk after the computer was
repaired. Which of the following would have been done during the repair?
&eBOEw HOVBS ©ad e68m sOm#mneE €l Hdmens gm 6dwens 08 (boot) O @O
efmeens HiBenn DOB. geBoRrIed € oo OO Be DOSHO s &?

1) Decreasing RAM and reinstalling the operating system
RAM &8 00 c@enn® ocadn ondn aSdesnn H5@.

2) Formatting the hard disk only
£ad Bmn emwadwmosne (Format) 838 e®@eves

3) Installing a new CD drive only
ged CD 0onns 8598® (Install) @S

4) Replacing the small fan inside the computer only
3OO DE B A ©md (fan) Mecn H3® o

5) Replacing the hard disk with a Solid-state Drive (SSD) and reinstalling the operating system
€38 BSDK 0P 65 HBBD WOWRE EE® WO 6PeHRE BEABHK MO® SNeHw HA®

Answer : 5)

Booting

The process of starting up a computer and loading the operating system into memory from a storage device
(ex: hard disk or SSD). Faster booting means the system starts more quickly after being turned on.
3o moBn 538 0 @A) MRS PeHR® SEAHN PHWHO &0de® HWOR® (ce):
ead oo e SSD). e8wds MHOBurEs »y cfadn ofn 530S or 9ess mOdn JOk.

Hard Disk / €a® ot9®

A traditional data storage device (HDD) using spinning magnetic platters to store and retrieve digital
information. It is slower compared to modern storage technologies like SSDs.

B eMORNOr @) B3O ©m ER) @ISR e Woc® 8D NS WS DO ©8e)Bw
e ©R) H3e® cervn®d (HDD) SSD i85 #ds @) osesnnsd oedused dscm® d.

RAM (Random Access Memory / ©68m8 gedn @nmw)

Temporary memory used by the computer to perform tasks. More RAM generally means better
multitasking and faster performance, but it doesn’t directly affect boot speed.

MOWBD W MLRRS 97 B oesm o0vnn P DOB. &8 RAM kg ©)@)9sens O/)
eme, DH-MHRWE 66 0WDE HMOBOKS eHE OB, HYS OB GIORS Bvn RSO
RIS &N.

Formatting / eeadmosn

The process of preparing a storage device like a hard disk by erasing all data and setting up a new file
system. It doesn’t inherently improve speed unless combined with other actions.

Bog® et @ £0) 9O Wy SEAHHS arweeds cad DIWE OS5 AR €BrEs owe H3e®
HOBRRE. O O JO) OB HWEHM® O HIPHD B HHSCHESO eO®W®n 8 EWE emMMOR.

CD Drive

An optical drive used for reading or writing CDs. Installing a new CD drive has no impact on boot speed.
Bowm od DR cm TOR oeHm WSm WOM £Ivs DHMKI. 0 CD dnrs Sdean HO®
FlORS Brn ewedd LIPS iv.

Fan /8@ @ot®

A cooling component that prevents the computer’s internal components from overheating. Replacing a fan
addresses thermal issues but doesn’t affect speed.

alommed gHBsSn0 emOs cond® O® dewds BBED ©OONKH. JeR O OBaSDIL®®
53605 e @O Jee® YD OMHD AERLISES M.

Solid-State Drive / ea&»-o050 )©e (SSD)

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

©IeINR DD @S WOH NOH BN CPORH. e SR oo COR oeH ©8ue)dm €ad
o3 (HDDs) &@0 &) 8 9o 68vds 6.
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Explanation of each option / &2 &5 dwdew ool Sde:

Option / 8@ 1)

Incorrect. Decreasing RAM reduces performance. Even with a fresh OS installation, booting won't
improve significantly.

OtOER. RAM g8 530 obe oen &8 908, 9 0S Sdeandsl §9e, aodsn HO® 6B
@ 6Ee DBEWE emMEd.

Option / 8@ 2)

Incorrect. While formatting clears data and might remove errors, it doesn’t improve the physical speed of
the hard disk.

DICED. MWaBwO® e O WOM god ecie PO »E & gmd, d» cad ™ol @IS
e0mn B8 EQE eMDORD.

Option / 8@ 3)
Incorrect. CD drives are unrelated to the boot process and have no effect on system speed.
OER. CD mns eroR® HORrd 65 6mds o0 8fBed 681k ewed® PREIOE oNo.

Option / 8w@e 4)
Incorrect. A fan replacement addresses cooling and thermal issues but doesn’t influence booting or

performance.
OER. 8eR @t oBSDenn BREHN 6O MO GOE HISPINE WO YD MO8y H3PVD e®)
HMEHORO REEISESS MNO.

Option / 8w@e 5)

Correct. SSDs are significantly faster than HDDs. Reinstalling the OS ensures the system runs efficiently,
contributing to quicker boot times.

50t0e®. SSDs HDD &0 98) &iehe @ 908 680ds 8. cdemrd® c£dn 5D SD)esn
53 @agjesi B MOESERD Foiew O® 0 o6t OB, eBWdDE HIOR® BEIDS HEH
oD ©d.

Therefore, the correct answer is 5).
OB, HOOE BEMO 5) ©8.

7. What is the correct binary equivalent of decimal 14.25,0?
e®md®® 1425100 EB O SHOIOE €800 080 nowe?

1) 1001.10 2) 1010.11 3) 1011.01 4) 1110.01 5) 1111.10
Answer : 4)
Converting Decimal to Binary / ¢@®» £80wn 200 «30boen H83®

* Integer part/ 3@ emoe: e Decimal part/ £®® emmOe:

2| 14 25 < | 2
;%? 0150 | 2
e 1100 |2

0 -1 0.2510=0.01,
14]0:11102
So / ®tde,

14.25,0=1110.015.

Therefore, the correct answer is 4).
OO, HOOE BENO 4) ©d.
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8. What is the correct decimal equivalent of octal 120g?
oE8lRwn 12050 nEs O 5OIOE cHR® 0D ndwe?
1) 10 2) 17 5) 640

3) 80 4) 136

Answer : 3)

Converting Octal to Decimal
aESOD OO0 00 =50bwan 53®

120g
1 2 0
82 8! 80
64 8 1
64x1 8x2 1x0
64 +16 +0
8010
So / &8,
1205 =801.

Therefore, the correct answer is 3).
oD, HOOE BEMO 3) @d.
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9. Which of the following are correct?
ooy OO HOTOE e8e?

I : EB716=1110 1011 0111»
I : 841=1010100,
I : 7535 =1001011;

1) Ionly. 2) landTonly. 3) IandIonly. 4)IIand [l only. 35) All of the above.
I /. I & 11 &@40. I o 111 @/, 11 & 111 e@40. omn BOAER.
Answer : 2)

Let’s go through each of the given options.
e € i O O SwEens ®oe: 8.

Option / 8@ I — Correct / SOtOEB

Let’s convert EB7;6 to Binary.
EB7is €80® 200 &dboan DOg.

EB716
E B 7
14 11 7
1110 1011 0111
11101011 0111»

Option / 8@ II — Correct / SOtOEE

Let’s convert 84 to Binary.
841 €800 OO &ldbo®® WOY.

2| 84 A
2142 -0
2121 -0
2110 -1
215 -0
21 2 -1
21 1 -0

0 -1

8410=1010100,
Option / 8@e III — Incorrect / O10ERB

Let’s convert 7535 to Binary.
7535 €800 @00 alddba®m® WOR.

7 5 3
111 101 011
111 101 011,

According to this, answer number 2) I and II only is correct.
e® oD, B8RnOr g 2)] oo Il o0& HOOE 8.
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10. The second and third rows of the following table contain 2 English words and their binary representations
according to the ASCII code. The binary representation of No! is kept blank.
c0om OQed S 0 NHOLD SEDR 958 Om eewm: ©m ASCI eowd gap ded £8dn
BOtegnns gim. No! 8 £90n 85oiegnn 550 m) &io.

Word Binary representation
Oba® BP0 50

no 1101110 1101111

N! 1001110 0100001

No!

What is the correct replacement for the blank?
HSNHNO QER PCEGDH e ?

1) 0100001 1001110 1101111 2) 1001110 0100001 1101111
3) 1001110 1101111 0100001 4) 1101110 0100001 1101111
5) 1101110 1101111 0100001

Answer : 3)

BCD (Binary-Coded Decimal), EBCDIC (Extended Binary Coded Decimal Interchange Code), ASCII
(American Standard Code for Information Interchange), and Unicode are encoding systems used to
represent characters in computers.

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

(American Standard Code for Information Interchange) && @Semil) g oS@MDOR GBed SHOTegnr
5300 DB WOD RO SEDS ©8.

e BCD is an early encoding method primarily for numeric data, using 4-bit binary codes to represent
decimal digits (0-9).
BCD 0y e6® gesso® (0-9) Sewismn H3® oewm (4-bit) 00w cm @dm) DO® YD
DBEHRS KRB £ HE® YC CWHWOM POWE.

o EBCDIC, developed by IBM, is an 8-bit character, supporting 256 characters, including letters,
numbers, and special symbols.
IBM 88« o8& Ewen w0 e EBCDIC wg) 0ol & 66 Se6e ©em Gindd gued
256 20 650 £ gEed em® ©LAHHE.

e ASCII, widely used in modern systems, is a 7-bit encoding standard that represents 128 characters,
including English letters, numbers, and control codes, later extended to 8 bits (Extended ASCII) for
256 characters.

0% =€H0e AHED ®8m Bx ASCII &) 908 il g 05 LI 5D GINOD FIed
128) 5 Sewismw O 7-3Q eSBHwOL LBHWH, oad ged 256 oemm 9 8 (Extended
ASCII) e0) Ebe oo EE.

e Unicode is the most comprehensive encoding system, supporting over 143,000 characters from
various languages, symbols, and scripts worldwide. It uses variable-length encoding formats like UTF-
8, UTF-16 and UTF-32, making it the global standard for
@5t vy eEP a0 880 M®), Benm 0 SHS0 ORS g0 143,00000 O8) 6®® O
O SEbE ewiBHwosn odaBwn®. &w UTF-8, UTF-16 @& UTF-32 85 80en-E® 5oz
M DS OB, O IR LFBr VDD & WOR.

The table provides binary representations for ASCII-encoded characters of two words. The task is to find
the binary representation for No!.

0D 09» ecww ASCIl-ctdm®mn DE ged oem £O0n SHOns 6ond mbun Oses No!
oe® €800 HOIn eOw® ®IHDRE.
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Step 1 - Understand the Word Structure / ©9e» dz®® 6Oi® @i®@.

No! consists of three characters / No! g5ed 5ods) o@sdm 8:
e N (uppercase)

e 0 (lowercase)

e ! (Exclamation mark)

Step 2 - Find ASCII Binary Representations / ASCII £€9®0 Sewisean exd®

o ASCII value for N/ N ees ASCII g®w: 78 = 1001110,
e ASCII value foro/ o @ea ASCIl g®e: 111 =1101111;
o ASCII value for ! /! @eee» ASCII g®w: 33 = 0100001,

Step 3 - Combine the Representations / §Gtegnos Smadd 8535

The binary representation for No! is / No! e €0@0 SoOtogns:
1001110 1101111 0100001

Therefore, the correct answer is 3) 1001110 1101111 0100001.
O, HOOE Bgmyd 3) 1001110 1101111 0100001 8.

11001, + 10001, =

1) 101010, 2) 101011, 3) 101100, 4) 111001, 5) 111010,
Answer : 1)
Binary Addition / £8®x o-@x) Swny S6:

Add bit by bit (from right to left), applying the binary addition rules.
€80n dny H3e® 5B ewEeds Jewmsd I dwy H3® MOBH® WOS™ (cnedd &0 D).

0+1=1
0+0=0
1+0=1
1+1=0+carry/ @53 1

Now, let’s perform addition on 11001, and 100015.
ez, 11001, @& 10001, @» &y 53 Be DOY.

+
1

ol ~
—lo ~
ol ©
— o O
ol ~

The sum is 101010,.
Oon® 101010,68.

So, the correct answer is 1) 101010s.
OO HOOE BEmo 1) 101010, 6.

~
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12. Which of the following express the output (F) of the given Circuit?

€ g5 odsded giemn (F), com o008 gme 68 &?

X
7 F
Y
D x+Y)z ) (x+YV)+z 3 (X+V)z 4 XY +2Z
Answer : 5)

Step-by-step analysis / 800edsl 8OO Buec@en::

X is fed directly into the circuit.
X 03500 e3edwd eeienn 8.

NOT gate / NOT €x0c:

e Y is passed through a NOT gate, producing Y.
Y S8eeon 088 Y, NOT €0106 ®0®) 08 DO3.

AND gate / AND goxo:

e Inputs to the AND gate are X and Y.
AND €000 0 dfess X oo Y od.

e Output of this gate is XY.
©®® €Oved oBe)mn XY ed.

OR gate / OR €O00:

e Inputs to the OR gate are XY (from the AND gate) and Z.
OR €0)0@0 6weg® XY (AND €ovens) oo Z @d.

Output of the OR gate (final output F) is:
OR €oved gdhomn (gdo ode)me F):

F=(XY) +Z

So, the correct answer is 5) (ﬁ) + 7.
o8, HOOE BEwO 5) (XY) + Z .

5 x¥)+Zz

~
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13. Supplying Double complement and De Morgan’s Laws to X + yz results in
€950 @BeEi® (Double complement) & & e®bwslesd (De Morgan’s) &) X + yz O 6®0eq
80 o OO Eed €7

1) xy+z 2) xy+z 3) xyz 4) x(yz) 5) Xy +yz
Answer : 4)

Let’s apply the double complement law (A = A)to X + YZ.
€850 gheai® amw (A =A)X + YZ 0 ewed.

>

N

+Y

Now, let’s apply De Morgan’s law (A + B = A. B) to simplify the inner complement:
e, amssnd gaEone 0o 5300 e O medwn (A + B = A.B) ewed:

X +Y2) = (X.(Y2))

Let’s apply the double complement law (A = Z) again.
€850 sheei® amw (A = A) 20D Hsen DOY.

(X.(72)) = (X (V2)) = XYZ

So, the correct answer is 4)@_.
OB 50 BENO 4) XYZ @8.
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14. What is the most simple Boolean expression that can be obtained through the given Karnaugh map?

€ i e B850 H0m) EVIGD &d HORME YBE LWMBH NS €7

Xy
z 00 01 11 10

0] 0 1 1 1

110 1 1 0

1)y 2) xz 3) xz

Answer : 5)

4) %z ) ytxz

You can group 1s or Os in the given K-map using grouping laws, to derive the most simplified expression.
QD € i mex)-8500 ag 1 80 e 0 58 meid 53568 55 mboewns mein H3e®s, Ot

0o0R DR ABWY) LWHNH OIS DE HID.

Let’s group 1s/ 1 &0 wefhnd® 208

Xy
zZ 00 01 11 10

oo |4, @ﬁ_ig}ﬁ
L] o N

Combine the two groups:
MR ced TMIER DOSH:

y + Xz

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

~
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15. Which of the following are correct regarding the Process Control Block (PCB)?
Bowe e e (PCB) o8asitens onm DOos SO 60 &7

A- It is a data structure used by the operating system to manage information about a process.
O Howame (process) eMONOr DEDIMDOIB HO® ©eH cPesnnd® oESn OB GO
208 ERD £ ORHOE.

B- It is created during the compilation of a program.
00 PReERLS oBoemed (compilation) § etef.

C- The Program Counter values of two PCBs can be the same.
PCB eg¢® Program Counter 0w O o@®» do &l .

1) Aonly. 2) Aand Bonly. 3) AandConly. 4) Band Conly. 5) All of the above.
A . A ®) B oofh. A &) C oo, B &) C oof. o0 BOAEY.
Answer : 3)

Process Control Block / §ocoe ecs e98c:

e A data structure maintained by the operating system for each process.
o O HRNHD O cPeHRE SEABK BB COTDEHN 1Y) ERD £5D OFDRD.

e Stores essential information like process ID, program counter (PC), CPU registers, memory
management details, process state, and more.
HPIND HESOH®, OREOHS K, CPU 608850, @0 De@mmogn 8800, Hun® s
015 gosd®s eMONOT EAEHBNE @R WOR.

Program Counter / ®®e@® ©@2u:

e A register that holds the memory address of the next instruction to be executed by the process.
Hoan 988 RIS BE KN SE CoCEns Puw FBELEH® HR@ OBESHONE.

e Keeps track of where the process is in its instruction sequence.
Hoan 08 coeesd GaBEOES NO® SDMed Boses & wse BERE, H0Hs DHADS.

Explanation of each statement / &5 &5 m®n etene@ H3@:

Statement / @2x9®@ A — Correct / SOIOER

As stated above, PCB is a data structure maintained by the operating system that holds information about
a process.

9y oeHs D¢ ©08, PCB wg H0ORns BERE eamonidt gi¢ odenn® ofadn B8
COSDI® BF) QD LB DFHHE.

Statement / g9 B — Incorrect / &t083

The PCB is not created during compilation; it is created when a process is loaded into memory and ready
for execution. Compilation translates source code into executable code.

PCB o8cexede 5L@nn emed; Hunmns Dmmnd QoOme emd Husen H300 &e)md O
80 &n Sbagne 8. aBeemn HSeBE Be OFex LHd enn HUIeD e o emr:s DD
o3obmen HSOE.

Statement / gem®@ C — Correct / $O10EB
Two PCBs can have the same program counter values under certain circumstances, such as:
PCB ecoom ron® odos wdesd @ program counter g@os HJm &, SOmd,

e Both processes are at the same point in execution (ex: multiple instances of the same program running
simultaneously).
S cen® Juew 5368 JudRed S SDWrD SO (€6): OO DNED®Es &OED)
HBers S0 Forsiew ).

e Context switching may temporarily save identical program counter values if processes execute the
same instruction sequence.
S ON® coces GABECOR HRIBED WOEs NP nSechonn S80n BBS MOMBDE DM
DINEOHS @IV DRSS QOIBK & Oe.
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16. Amara switches on a multi-user computer system. After it has booted, Sama logs on to the computer from
a terminal and starts a web browser. After sometime, Sama starts a text editor also to work on her Python
program. Then Rani also logs on to the computer from another terminal and starts a web browser.
g0 y)-a08ew =0rDRE CMHSOR. &0 OB § 80 ©®) O® e3HEIWRD JLBMBEODS
go®» (login) 8 08 godindE GORE. ®c ORIODO ©Ed ®P) DO B emed ORMOBH
DE® e D) oSmomns ¢ (text editor) gORB. 9Sery O & R STV ON
OLBHEEHS Qo® & 608 oL GORRE.

Which of the following are possible execution sequences on the processor of this computer?
00 0l OPEND BB WONK DN SHOIOE HGHBEHEH Bn e oo OO &7

1) BIOS — OS — Sama's web browser process — OS — Sama's text editor process — OS
— Rani's web browser process — OS — Sama's text editor process — ...
BIOS — 0OS — 0®e@ 60 aodsin H@omnw — 0SS — @ed &8 amon Fowsn —
0S — OFe O audsy HWNE — 0SS — PDEE E)D) MO HABHDE — ...

2) BIOS — OS — Sama's web browser process — Sama's text editor process — OS — Rani's web
browser process — OS — Sama's web browser process — ...
BIOS — 0OS — 0®e@ 60 aodsin HPHN0 — e &) 6o8mon Hawmne — 0SS —
Ol 60 eMOBE Hnan — 0SS - OPed 08 ol Howmn — ...

3) BIOS — Sama's web browser process — Sama's text editor process — OS — Rani's web browser
process — OS — Sama's text editor process — ...
BIOS — 0®@e@ 603 odn Hoiomn — 0@eE )0 ©oemon Huiwmne — 0S — Ofed
608 godsy Hnmn — OS — OPDEE &) MO PN — ...

4) OS — BIOS — Sama's web browser process — OS — Sama's text editor process — OS
— Rani's web browser process — OS — Sama's web browser process — ...
0OS — BIOS — ©)®@es 608 godsn fowme — 0S — a6 € Bo8mon HLIRH®
— 0S - Oflel €O gdE FHorwmne — 0SS — OPes 60 adHE HIVH®E — ...

5) OS — BIOS — Sama's web browser process — Sama's text editor process — OS — Rani's web
browser process — OS — Sama's web browser process — ...
OS — BIOS — 0®es 60 godus HOoen — 0@es &) smon foweane — OS
— Ol 60 gaduie Hwomw — O0S — PG 60 godsy HOWHD — ...

Answer : 1)
Computer Boot Process / ©3@gnm gro@® §wdgn:

When a computer is powered on, the BIOS (Basic Input/Output System) initializes hardware and loads
the operating system from secondary storage into memory. The OS then takes control of the computer.

edugnns deesidsm 808, BIOS (§B® &e)m/ebe)s ofatn) 868 cadlr® Hodn D0 e®emnd®
eE€Bn €95 ®aAMEd &0 PHWHO KOM®B OR. 880 OS & ¥BS edwEmed CIRMN® ER) @5.

Multi-User Operating Systems / -o08gn @emwn® o<as:

A multi-user OS allows multiple users to access the computer simultaneously. Each user’s processes are
managed separately but can share system resources like the CPU.

R9)-=08en cPenRd® ofRBrs 9GS =0BeRS H5s ccemnd SO0 &dVIHMED £ed® O®D
98 oeHd. 0 O odBepwed I 605 OND BDERMWOMN® WO =Y &0 CPU &
5 ofdbd oBssl ede) Om &w.

Process Execution and Scheduling / §meeac §oisen 500 on S0 55e:

The OS uses process scheduling to switch between processes to ensure fair resource allocation. It does
this by alternating between different processes (e.g., Sama’s web browser, text editor, and Rani’s web
browser), inserting its own control (OS-related tasks) in between.

QO ©ler 608 53 omHdm S50 e Fows oo Ao 880 OS dn B8 Fows
S5O @B DOR. OGS DR @E® HWOS (OS-HED Mmbrrs) @@ ot 88 OO
HIEY DOBS JOR HWom GO AOr OB (€8)., DS 6O GHVWED, O BMONG O
el 6O ulNEd) 60 HWOR®L &t DOR.
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Execution Sequence / §@s@n 558 goBgede:

The processor follows a sequence of execution steps:
ewenn Hoon 5368 Bwdd guBEOHRS aawdm® DOR:

— First, the BIOS initializes the system and loads the OS.
€88, BIOS 088 ofadn ;ods 90 c@eennd® odadn &gomm DOk,

— Next, user processes are executed in an interleaved fashion, with the OS managing the transitions.
Bemd, OS GBS ©Esd DEPMDOME HO ©PHKE olGed Hw® gSod ©IVSID
PWMOeRS F)ew 8.

Incorrect Sequences / 8108 gaSgede:

Any sequence where the BIOS appears after the OS or user processes is invalid because the BIOS only
runs during boot and does not appear again after the OS is loaded.

0S e =olGen fHorrmnsiers on® BIOS o @ gaBE€edes deew emed, dse, BIOS
NOBHEEE RIS HIBRD O gm0 OS & QO § o6 HNOD 6NCLES.

Explanation of the Answer / 880 oteg@ 85e:
Sequence / qa8ged@ (1) — Valid / @ 8

o The BIOS initializes the system, the OS is loaded, and processes are executed alternately.
BIOS @68 offn o8 OB, c@emnd® ofdBfn goon Oy Eed, 0 HuIne HDDOT
085 Horiew ©8.

o The OS appears between each user process as it manages context switching and scheduling. This
sequence correctly follows the behavior of a multi-user operating system.
OS 268 oseben S80n o 500 538 DERMDOMD WO VS &F O «OBed Hurwe
KOV GO OB ELeS. PP goBEOR Y-o0HED cPeHRE cfAHnDm NBd® HOTOED
FROIND WOB.

Sequence / g28€ed@ (2) — Invalid / ®@- eoned

e While the sequence might seem plausible, the OS is missing during several context switches (ex:
between Sama’s web browser process and Sama’s text editor process).
GEBEOR BEGMD i 0T coeNHN0 SIS, oscds L0 HHswLE OS & cmess)
e i (€e): O@eE 60 gmluie HWORK 66 HIEE G GO TR gmO).

o The OS must always intervene during process transitions, which is not reflected here, making this
sequence invalid.
B BoPSD DERE cPecerd oAk SR MEHD Bk By MO, K 08 BEDF MO
o0, 600 HHBEOR FOEI 68.

Sequence / g28€ed@ (3) — Invalid / ®@- eaned

e The BIOS does not appear again after the OS has booted.
cRemnd® ofatn odm § o5 BIOS &xdn canesess.

e The OS must manage every context switch, and this sequence lacks sufficient OS involvement.
0OS 988 & oschy £SO00ER DEIMDMOMD BE Q) GD0, PR HHBEHED o@Ids OS
8 0dsiwE emio.

Sequence / ga8€ed@ (4) — Invalid / ®@-. emed

e The BIOS cannot appear after the OS or user processes.
OS e =3®HED Sowe OB =50 BIOS @0 Ec8n emete.

e This violates the boot order since the BIOS only runs at startup and hands control to the OS.
BIOS en08mede, c@ns Susiedn & c@decemnd® =fA8nd )Epan E) e S 6dn GIORS
GO)BEeOR CEERGMD WOGB.
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Sequence / qa8€ed@ (5) — Invalid / @ emed

Similar to Sequence (4), the BIOS reappears after the OS, which is not possible. The BIOS only operates
during system initialization.

6oBEe0re (4) © @O, BIOS c@een® o800 ond odn &80, d» 9w eamemwwy. BIOS
HOIBn O SRS HOBHEEE SO,

Each block of a disk is 512 bytes. When a file of size 1959 bytes is stored on that disk, how many bytes
allocated to the file would be wasted?

Bedomwe 3dwe (block) dBO 512 5 8. B0 1959 » TWEDOEHS @S e O® Bwmed
MO wE 80, O eMHDD 608 WOD @ ATO EMEOIM DN GEeD ) &S €7

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

Disk Storage Blocks:
Hard drives and other storage devices divide data into blocks of a fixed size (e.g., 512 bytes in this

question). A block is the smallest unit of storage that the disk can handle.
ad) 90 0N GEHND ®IR) COX® £H SO LRIENeE DIJ DD e (ce): e@® oEmed
RABO 5126). JeE:S O we) OO aBOSr O VAR G SwBK®.

Files are stored in these blocks, and even if the file size doesn’t perfectly fit into the blocks, the remaining
unused space in the last block still has to be allocated to the file, leading to wasted space.

e®)y) 6OR BIJ O “AA) WO DO, E@HES LVMB JeE)S DD HFSLMERSE EHMDIEINE,
g0 906l 9530 15 ®IDHED MM R NHOBY @D 0% HERD Be O GO O®
MNEHRO 9E) eel.

File Size and Block Calculation:

The size of the file determines how many blocks are needed.
emxed SRIRBO® G0 MR IO LRIGE GOGBEIRD BHOMD WOy EARE.

To calculate the number of blocks required, the file size is divided by the block size and rounded up to the
next whole number, as partial blocks cannot exist.

gOm3 DI @K DO 0em), eMed LD JeEKS D LRIMERS eREY) R MO,
agbd JeE DI eMm:D DS, Beew QO 0D €150 BENO BOW DIT 0D EA) ©)
Qed.

Wasted Space:

Wasted space is the difference between the allocated block space (total space of all blocks used) and the
actual file size. This occurs in the last block if the file does not completely fill it.

DED § 98 Ky 608 O® EE OO GOMB® (MOm DO EE BHE® DIJDE ©8adbzn 98) o®
DS MY LRID GHO ONERE. eMHD HBELIERSE WD SRDIMRO WIEeSSHes eMID H®
e®n gdm JeEES O nE B¢ 5.

Explanation of the answer / 880 ot=g@ S53®

File size = 1959 bytes
Block size = 512 bytes

e Step1:

Calculating the number of blocks required.
FOGs BEENES 6MOS ©RND GIMH HOO.

Number of blocks (939 emmde @)= File size (eme ©@@vw) / The size of one block (Fe@es
eMOHD SDB®)

Number of blocks (2933 em0e wgve) = 1959 /512

Number of blocks (2993 emoe @wgve) = 3.82

Number of blocks (2933 emoe @wgve) = 4 (rounded)

~
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e Step2:

Calculating the total space allocated.
008 WO a5 YO 98 LB IR HS®.

Each block is 512 bytes, and 4 blocks are used:
o® IR RBO 512 & O god O I 4 & DB S

Total space allocated (98 8 &id @O @)= 4x512 =2048

e Step 3:

Calculating the wasted space.
GO O 98 SDID GIHH HOO.

The actual file size is 1959 bytes, so the wasted space is:
DS 6@Y) SDK RBO 1959 8, OO o G @R OREVE:

Wasted space (goes we 98 ©®#nw) = Total space allocated (08 8 ai® @® @&)—File size
(e gEEw®)

Wasted space (g6} o 98 o@@nn) =2048 — 1959

Wasted space (e 0 98 o@#n®) = 89 bytes

18. Which of the given statements (I, II, III) are true with respect to the following two diagrams?
onD O 66 6ORSNers & &8 00 dwsd (I, II, IIl) &OdE &?

(Note: V - Voltage, t - time) \%

(0. V - e®i80mom® t - ME®) /\ /\<—A

I- A depicts an analog signal.
A 8@ (analog) Geer)Os Soregnn DOG.

II - B depicts a digital signal. v ' ;

B g8 (digital) o-er)Dn Sotegnn OG. ‘J—l l/<—;—13
IIT -B is a digitized version of A. 1 [

B oz A 8 c.amemean (digitize) b SOOIERE. J :
1) L only. 2) II only. 3) III only. 4) Iand [l only.  5) All of the above.

[ . I s&Hh. 111 &24. [ o 111 e®40. 95D 80CES.
Answer : 5)

Explanation / etex€@ 8380

Analog Signals / @86® &eex):
Analog signals vary continuously over time and represent data in a smooth manner.
OBE® Gott) MEROD OB HSHDDD ONS Om gm0 £ QOO MMODS SHewismw wOG.

Example / €£)&0%00 :
The waveform labeled A in the diagram is an analog signal because it is smooth and continuous.
O ©0mes A e 6CRARE WO &I HO® HIBn HRD M) asndHn VDS O© OBHE® Goee)Died.

Digital Signals / g8t &oet):
Digital signals vary discretely within a specific range of energy levels, taking on fixed values (steps).
SO0 §®rS (BrdOO) @) @588 5E0D KD @J08 800N DE G doee) B8N eONSES.

While digital systems typically use binary levels (ex: 0 and 1), they can theoretically employ multiple
levels to encode more information. However, practical constraints like noise and technological limitations
make this difficult.

gDy o5 oPHsens €800 ®IOB (ce) (0 oo 1) @8 DO o, B8 eMONOT LSDIBNDE
e 5300 omEItRnd IO BB e 6we) Bm axdhn. ewes DM, IO 0
S DO 8 eniEn DS S dn Be H3O gome 8.
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Example / ee)&020 :
The waveform labeled B in the diagram is a digital signal, as it consists of discrete steps.

Ot ©0®es B 60 6GAE MO &IiB D0® &HmaB GoHD ©er)dn O oo H» Sum BwdO
B8 ©PsBy 8.

Statement / geX9@ I - Correct / OO0

Diagram A represents a continuous signal that varies smoothly over time, which is characteristic of an
analog signal. Analog signals are not discrete and can take on any value within a range, as shown in the
continuous nature of A's waveform. This confirms that A depicts an analog signal.

Ot 005 A 0 956D 6T)DN RSSO O MEROD 0B QOO R CONE B» oIR)
©0&5e)0% Hewismn WOB. gt oet) S8m MO GO A 8 B»O® Mwaded AT SO®O6d
eseds g&i OB BE NP GO OO SHR. A 9500 0er)dl HOtE®D WO VO eBRBS
2090T 60O.

Statement / geoxo@ I1 - Correct / Ot0EG

Diagram B consists of discrete steps or levels that represent binary states, which is a fundamental property
of digital signals. Digital signals operate on distinct values, often represented as Os and 1s, and the stepped
nature of B's waveform confirms that it is a digital signal.

O 00®® B o850y D5ies g ©er)de B QEM X D9 800 RS SHewismw woO®
88 Budd e&) ®TOP DRS®. 0B GoE) CONS GOKS ¥ H©) OB, edesn) 80 0s oo

Is eEe B5Ctone O g0 B 8 0«0 mmaded 80d0 £omdn G i 6oer)dl A0 &gt
DOB.

Statement / gexew III - Correct / OtOER

The digital signal B approximates the continuous analog signal A, making it a digitized version.

B g5 ©6r)d 988 A oot oBo® ©e)D0 &0 500 @) 6688 0D &HHS™
OGS @ @.

So, the correct answer number is 5).
OO5), HOIOE BEYOL o 5) @8

Which of the following is correct regarding parity bits?
0@ (parity) 39 0BSNenS com DOOD HOOE €7

1) The parity bit in a set of bits is adjusted after that set of bits is communicated.
9 oo 005D JQD, O Y HYHH ©5BeDeens 6nd HOWIEHeDR.

2) The parity bit for a set of bits is selected to ensure the total number of 1-bits in the set is either even
or odd. / 89 ©@mwn 0D YD eiO)ienzmed O° omed O 1-8dQ @® @oJed o)
DS O =OE®.

3) The transmission speed of a communication is increased by parity bits.
ox5edemnn olcdesn cBrvn HRFD ) 9BS 8 ewed.

4) Parity bits are added after a communication to correct errors.
08 510 H3PD, ©55eBeNHBS ©ad %O Y vy ewed.

5) Encryption needed in a data transmission is provided by parity bits.
e oBegeumd gO®s QS MM (encryption) HRBO Y OGBS roed.

Answer : 2)

Parity Bits / @550 &9:

A parity bit is an additional bit added to a data set to detect errors during transmission by ensuring the total
number of 1-bits in the data follows a specific parity (either even or odd).

0080 @9 0y cTOR G5 O 18 Y I HEOm VDMOD (O M) RBEB) GHOIDN®D
DO® 0 oodD DO @RS ofegdenn GHON0 etie HEM OBV ey VIVEHDO OWY
wO® Ee gbebn JQOH.

~
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Error Detection / ecje sgemmid@:
Parity bits are primarily used for detecting errors, not correcting them. If an error is detected, the system

typically requests retransmission.
0080 I YE® DWwens ®ISm WONED ceie HEM @IHPO 8. eci® HOIOE B3O @B» emMed.
eejens G@DOMm®n HOcms, BEfABn EPNBERs MDD oBegennt 9cr &O.

Parity Types / @®®) db®:

e Even Parity: Ensures the total number of 1-bits in the data (including the parity bit) is even.
90360 ©PMO: eBHOER G5 YO 18 Y ©» (BOSD VY FrOd) 9oJed O oed WOG.

e Odd Parity: Ensures the total number of 1-bits in the data (including the parity bit) is odd.
Red PMD: eFTOR §D O 18 FQ @Ie (HOBO JQ FLOED) VB VD 5B BOG.

Practical Limitations / £exi@D )0
Parity bits cannot detect errors if two or more bits are flipped in the data. They are also unrelated to

encryption and can add minor overhead, reducing transmission speed.
eBDHOR D9 e em) E @IS MOr PN PN JYOED 6Eje HEMDD EMHD. SO)
emPO € HBASN oD oo oSedem 8rn &8 WOBS O® 0D MHEKE ODY BE OID.

Therefore, the correct answer is option 2).
oD, HOOE BENO SwEe 2) 8.

What is done by a modem when it receives an analog signal from a PSTN (Public Switched Telephone
Network) line?
eo)e, 690 OO VIR PvHS ©BE® (analog) Gee)O @ 80 cPREDS O B 8 &7

1) It amplifies the signal for better clarity.
O NHER QB BEH OB Boet)® SO (amplify) DOB.

2) It compresses the signal for storage.
NOLH® (storage) ©E®) O &oe)® BESRMNW (compress) WDOB.

3) It demodulates the signal back into digital form.
OB O R g (digital) SO0 Bgbemw (demodulate) DOB.

4) It encrypts the signal for security.
O GIOS@O BEe®) Bee® QSB emm® (encrypt) DOG.

5) It modulates the signal further for transmission.
oot 0e®m OO er)d DO Jbsmw (modulate) DOB.

Answer : 3)

Public Switched Telephone Network / ex)g, 898 gomde &)@

The Public Switched Telephone Network (PSTN) is the traditional network for voice communication. It
uses analog signals over landlines and circuit-switched technology to establish calls between users. It
serves as the backbone for global voice communication.

eo)g 00 comdm &R (PSTN) 0y ®H8 65i8edeonn 0e® § 6fue)dn HRNR. On 3BHED®S
g0 giend 808y 5 nem SO cowd® ©® circuit-switched mSegnn ®0®) BB oet)
28 DOR. @B VIR MY HSHETEND HEH) CME MOT® 6RE 68D WOR.

Modem / §besec

A modem is a device that converts signals between analog and digital formats to enable communication
over different mediums (ex: telephone lines).

cORNBWE 0y 580 D3 @O®m (ce) comdm M®) osdecBemn ohn HO® oeHm) OBod 0
oD WD DO oee) COOLING WOD EEWORE.

~
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Modulation / §besem

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

PSTN 815 £50® s &Ho®) oledemnn H3® e goho eBin OBn® oee) ADD eSDbm®®
OB.

Demodulation / 8gbesenwm
Converts received analog signals back into digital data for computer processing.
eOOMD OrDE® BE®), QA OB GoeE) SO Bt e5m DD alobomn WOR.

Analog and Digital Signals / @80® o® g-8o o-ex):

Analog Signals: Continuous signals used in traditional communication systems like PSTN.
e50® o). PSTN 85 08ge)Bn os5ecdes offde odo 08 OS5oBm oese).

Digital Signals: Discrete signals used by computers and modern communication systems.
B ©oee): eO®EID 0H NOH OSHeOem SRS B O S8 oee).

Role of Demodulation / 88bseed ©8m:

When a modem receives an analog signal (from PSTN), it demodulates the signal, converting it into a
digital format that can be processed by digital devices.

c@NPONO BH® oer)® (PSTN 05 @iaey 80, O® ©@r)d gy Col® DG oindn &
B PHEaBRE 00 &lOLHNG WOBS oer)d SPHSNL WOR.

Other terms / ®98 SRS

Amplification / S&mogncs:
Increases signal strength but is unrelated to the conversion process.
o) OB 8 WO HYS =SObo®m HIORWO 0B emmed.

Compression / ©888enw:
Reduces the size of a signal but is not typically performed during signal reception.
©00)0 QRND &8 WO DY HokE) OHDEEE CIVHBERS Be eMED.

Encryption / ecetdmec:
Secures the signal but is unrelated to signal conversion.
00e)0 HOBBD WOD YD oee) SOOLHNRD PSR emMed.

The modem demodulates the analog signal back into digital form for computer processing. So, the correct
answer is 3).

eI adrIm OINRE BEM SBHE® ©er)d HOD GHD HMOND BPLSNR WOR. 68 a5,
SOOE BEDO 3) ed.

~




RAVINDU BANDARANAYAKE -25- Hictfromabc

' ™

21. Which of the following best describes a switch in a network?
SRWD I8 £80wrE DA CMIES ISHO WONES CHD OB LWHDEHS €7

1) It amplifies data signals for clearer transmission.
O8I i@ oBeden OE® OB B oet) DBSMOEN® (amplify) DOB.

2) It always broadcasts all incoming data to every device in the network.
00 RDOR BOHS O Bug e SRS IS o® COWrNO® dmme (broadcast) OG.

3) It compresses data for more efficient transmission.
O8I MO oBedetnr OE®m O com ©BSR®® (compress) DOB.

4) It directs data only to the specific device for which the data is intended.
B GeSNED C0®MRD RIS 0K 5D 6WE DOG.

5) It stores data for future processing.
gD owe® (processing) oe® O &Sm MO® (store) DOBG.

Answer : 4)

Explanation / et=tg@ 55@:

A switch is a networking device that operates primarily at the data link layer (Layer 2) of the OSI model.
Switches are essential for efficient and secure communication in networks.

890w e OSI ehwmaded ¢ oBRSND SO0l (Layer 2) 83D Dvens SOBien O SHERDOL
COXORH. SR NE MORSEE 66 HOPBD BHESeH® GEeH) SRS FoBO®S 60.

Its main functions include / 8 ©&)®» MOELS DED GIHERD OSes:

e Directing data / 5o e®e&w0d®
A switch reads the MAC address of incoming data packets and forwards the data only to the specific
device whose MAC address matches the destination address. This ensures efficient communication in
the network.
S800s B e@ee em ewd de MAC 8Bsan H0d® o0 MAC B0 ©ImMsSm
CBa0D OiEcess HEO® COIrOND ©PIMD £5m 6ME OB ¥ HHEE BE Mmboed
o55e8emn oo DOR.

e Not broadcasting / Smwen emed
Unlike a hub, a switch does not send data to all devices in the network. It is more selective, reducing
unnecessary traffic.
B0 608 ed, S500E BEEE BHE® Col® 0D M KOSES mim. O O MO
eR0), FHOGE HRMHDIN® &8 WORE.

Why other options are incorrect / e®% Sw@e 108 &id:

Option / 8m@e 1)
This is the function of a repeater or signal booster, not a switch.
eRw gaberisnnm 6 toer) DLADED FuMOOw B SO0wE eaned.

Option / 8w@® 2)

This is the behavior of a hub, not a switch. A hub sends data to all devices, whereas a switch sends it only
to the intended recipient.

ePr ewsicrn ®ade Bo £800E emMed. MBEE BRED €2)1® OB T KO MO SOO®ES
OB O® WOHeS gesen ERSMO oOE.

Option / 8w@® 3)

A switch does not compress data. Data compression is typically handled by software or specific network
devices designed for compression.

S80S e HEBDHD eMDORB. 5D HETBAND LIVDBERS HROOSES HSBH® HEH) SOV
DO gD Dacwe® 6m)) JeGBm SR CON® VGBS
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22.

Option / 8wa@® 5)

Switches do not store data long-term. They only temporarily hold data in their memory (buffer) while it is
being processed and forwarded.

S000s €@ RO B GAA) eMWOB. RYS cm S DO PESKD KO FHORO VPSS
Pwed (AMmOG) MOMBDD BN OcD) B ®F).

Therefore, the correct answer is 4).
OO, HOOE BEMO 4) ©d.

How many usable host addresses are available in the 192.168.100.0/27 IP address block ?
192.168.100.0/27 IP ewm)§ e :Idmnd @D & 6Dmon 6wy emedtn «Dde ?

1) 16 2) 30 3) 32 4) 62 5) 64
Answer : 2)
Explanation / et=g@ 55@:

An IP address block with a /27 subnet mask means that the first 27 bits of the IP address are reserved for
the network portion, leaving the remaining 5 bits for the host portion.

/27 9@ OO &y [P 38» Do S we IP E8med ocd 9 27 e eMOD BOEM)
608 WO B gm0 @83 FQ 5 MWD EMOL BEeHm 953 8.

Step / 8090 1:

Calculate the total number of addresses
o8xbin B VD OIH® WOS®

The total number of IP addresses in the subnet can be calculated as 2° = 32
ceores 6t 80 IP @8 wo® 2° =32 e OO DE HID

Step / 8000 2:

Reserve addresses for network and broadcast
HRE o5 SMman ocH) CBe OO ®S®

In any subnet, two IP addresses are reserved,
Bez® cosirnn, IP B cewmi 608 WO &,

The network address, which represents the subnet itself (in this case, 192.168.100.0). The broadcast
address, which is used to communicate with all devices in the subnet (in this case, 192.168.100.31). These
two addresses cannot be assigned to hosts.

COBRMKE Hewismn DOM S Conn (6P gOSDEDE, 192.168.100.0) coiped BOE® €)0®
00 os35edemnn H3RO ®Sm DO Smn® CBH® (6@® gOSEE, 192.168.100.31) 00 B
e AODHSO ©dd3w eMBIL.

Step / 8000 3:

Calculate usable host addresses
2O DG O NOD TS OO DOSH

The number of usable host addresses is the total number of addresses minus the reserved addresses which
is 32—2 =30. These 30 usable IP addresses can be assigned to devices such as computers, printers, or other
networked devices within the subnet.

MOD DE O NOD TB» 0O 32-2 =30 0 6Bxbin TBm NS g8 DOD @ 608 WO
g5 8 wa®d. c00 mBn g o IP @8 30 olvsm, et Ky, 6®) CELIRD BE &S
O HRGD CON® OIS C®ORD e®dn &w.

Therefore, the correct answer is 2).
OO, HOOE SEWO 2) eB.

~
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23. Which of the following are properties of the Transmission Control Protocol (TCP)?
oBegdetn e So@OTed (TCP) @inw» oum Sens wodese ?

A - Detection and correction of any errors in a communication
osSedemwn ecje GiFmnd® &0 HemMuBHD &) HOOE H3®

B - Receiver acknowledging to the sender about the receipt of a data packet
e S @AY O ERS® (receiver) OOS:MO (sender) £1O®

C - Ensuring data packets are received in order
e el BECOES EIed® DD cudn 8@

1) Aonly. 2) Aand Bonly. 3) AandConly. 4) BandConly. 35) All of the above.
A 0. A &) B ocof. A &) C oo, B &) C oof. oo BOAER.

Answer : 4) or 5)
Explanation of each statement / &5 &5 gmow steng@ H3@:

Statement / gem®® A

Error Detection: TCP uses checksums for error detection. Each TCP segment includes a checksum field,
which helps identify corrupted data during transmission. If a checksum mismatch occurs, TCP discards
the segment and requests retransmission.

ecje mem@id®: TCP etie onemmid® oem 0ed adom wod. at® TCP emdewd® checksum
DeSpnt Gied 09 g0 O 6OHBeSeIn GHON0 8D D HEm @SR camd 8. eDe®
eSS BeHdeeans’, TCP &® ede d» &) &dn ofedemnr R &O.

Error Correction: While TCP does not correct errors in the traditional sense, it corrects communication
issues through its retransmission mechanism. If an error is detected (ex: a packet is missing or
corrupted), TCP ensures that the packet is resent until it is received correctly. So according to this
argument A is correct.

eeje 500 853®: TCP «dge)@n gbdens ceje SHOIOE eambs oo, O6 8 &dn oSecsew
OISBPIE HoH) o655e8em @O SOOE DOR. ecjer:s GMMOOIMB §Pems (€e): ©rdgDs
gnoiems & e e8m 8 i), TCP 8w 5HO0ED EIed® e SwoQd oNdm KOs D 6HHm
DOR. OVDS PP HOWRO gHD A SOTOER.

Or

While TCP does have error detection mechanisms, it doesn't have the capability to correct errors directly.
If an error is detected, TCP retransmits the lost or corrupted packet. According to this argument A is
incorrect.

TCP on® ecje HEmM@HeE @SPMNOS i oo, XD ©agd® ccje HOOE 5368 aHwds
emBy). eejent gMdoFE e, sy o) £B» ©iwdg® TCP adn olegdesnn OB, 6®®
200 gad A OIOER.

Statement / g®® B

This is a fundamental property of TCP. It uses a mechanism called acknowledgements (ACKs) to confirm
the successful receipt of data packets. This ensures reliable delivery. Therefore this statement is Correct.
e®@w TCP & QC» efoEd. £ ©imd DI e IR B®gdr HA® ee®m &w» acknowledgements
(ACKSs) &8 msigennes endo) 906, 6@ dE0)me)nd 6de) andd oudm DOd. OO 608 m®®
SHOTOER.

Statement / gem®e C

TCP guarantees the ordered delivery of data packets. It numbers each packet and reassembles them in the
correct order at the receiver's end. Therefore this statement is Correct.

greng® we eo» etmd ede) eid® TCP oobm OB 0 &I cimdldn® Gwmn DO &)
@ODEIEE Eded HDOE GuBEeORD My OWEES WOR. OVDS PR LWHK® HOIOER.

Therefore, the correct answer can be 4) or 5) based on the above two arguments.
oS, 9o DD e VY SeHBO HOOE BEHO 4) em) 5) 8.
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24. A new system must be delivered completely to the client by a given date. There should not be any partial
deliveries. Further, the system architecture and design must be fully defined before any coding began.
20 o€ABnE 5o ENnD € SPBWO &) mdn gun. b &) &ud® (partial deliveries)
eIV @O®. DO, X (coding) HOPRD esd &ERD HBmw (system architecture) &) eER®
o8sbanens H® DO BHI® @y .

Which of the following are suitable models to develop this system?
e &ERND ©OLANWO Qe HMID cot KRS @D ?

A - waterfall / Ewere@ B - spiral / &b8@ C - agile / @®@z
1) Aonly. 2) AandBonly. 3) AandConly. 4) Band Conly. 5) All of the above.
A 0. A &) B oo/, A &) C 0o/, B &) C oo/, oo BOAER.

Answer: 1)
Explanation of each option / ®&5 &5 dwdew o=l Sde:

Option / 8m@en A

This is suitable because the Waterfall model ensures Full requirements analysis and system design before
coding begins. It is a sequential process, leading to a single, complete delivery. This makes it ideal for
projects with fixed timelines and well-defined requirements.

K Qead. E0aIR MDIBK IBVOMD MOBn HFRD 60 6BsbE O GsD) B:eERIB 6
€D rea® oodm OB, 80 RS FORKE dm 0, Bk m5, ©Babsn ede) ®idPWO
P® o1l 6dn G0 MR HHRG 6 eMES gbd D) gt Gduxm 68D NG HECM)
o gem ©8.

Option / 8wde=w B

This is not suitable because the Spiral model follows iterative cycles, refining the system through
prototypes. While it supports risk management, it does not prioritize a single, complete delivery and allows
flexibility for partial deliveries.

eOK KR ©®ed, B, HLEEIMO MWADH EIWID HOM) sEABn B8isme WOBS LHOPLHS B
FROPHE WOR. OB GO)HE DEIMDOMBED LMD 66D GOV, OX 93, HBubLe 6Re)HSVWO
LYDSO eameed o0 LR eRe)HGS oe® HVsER 800 9 HEE®E.

Option / 8m@ew C

This is not suitable because Agile focuses on delivering small, incremental portions of the system. It is
iterative and does not mandate a fully defined design upfront. Agile thrives in projects with evolving
requirements but contradicts the specified need for a single, complete delivery.

e€Bed i), dbAL emOE ede) Hide eWEdS HOES GOVND MY WON 5 6P HER 6mED.
00 gXOPLHBH O O ©BgbEnens SHLODAHG WOM EE OIEEDN 6800 5WE® EMMWOR.
Snan 0% OOz o6 OXEBOE &Pes ©PIELRS HYS B, o8aden eSS ©E )
5E0D GOGSMMORD SO85 ©8.

Therefore, the correct answer is 1).
OB, HOOE BEMO 1) @8.

Extra Information / @50 emomnOL:

e TIterative Model / @n00boe ewmadicd
This develops a system in smaller iterations, refining the system with each cycle based on feedback
and evolving requirements.
cOK N LHOOLHH DR CEADNE ©OLAND VOB, ulesiegn oo aSIMB® O GOGLSD)
o ©enBo o 0 O 6w ofABn Blome DOR.

e Prototype Model /| 9@ gmwado
This creates a working prototype of the system to gather user feedback and refine requirements before
the actual system is developed.
eOK HIdT BEABK ©dbamn H38D ead edGHen abesiem Old 5580 o® gdurnm B3s®e,
5000 odnted Juwmd Jematos HoeEnn woB.
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¢ RAD (Rapid Application Development / 68008 exe® ©-0bR®)
Prioritizes rapid prototyping and quick feedback to speed up development. Focuses on user
involvement. This is ideal for projects with tight deadlines and when quick delivery is needed.
©:0LAND WS B3R HEeHm WD YRIMIDWOM®D 0 98 obeciesn oe® GYIBO®
eeB. 0B CHMBBTOR 6WEOH FOVN® WY MORB. 6O £i8 WMEHDVPS ©Bm ONaD
OC® 05 9N ®IOER gdrs § 80 DAY mer 8.

25. During the feasibility analysis of a software development project, it was discovered that the development
team does not have the knowledge and the skills to develop the software. Which component of the
feasibility study would have identified this issue?

DAEWe® LR OXLIBDD GBI OHECRIEHEE HEMDINES DACD®D OLAMD HOBVD
0L DHNHRD IR 65 RNERD) EMIH VD®. GBBW) GFRBEDEWE PO EOOPH O WO
HEMNDOSNO Gi» & ?

1) economic feasibility / epbdm @ezoNO 2) legal feasibility / 80w ©eseN®
3) operational feasibility / e®@e®n® ®wzmMO 4) schedule feasibility / @ @wzo)©
5) technical feasibility / oneSedn @z

Answer : 5)
Explanation of each option / ®&5 &5 dwdew =gl Sde:

Option / 8m@e 1)

Not applicable here because the issue is about technical skills, not financial viability. Focuses on the
financial aspects of the project, including cost-benefit analysis and return on investment.

oG DNPedHn PEED) B0 Yes IO eMO® 5O Pr ae)E 6Med. BONK-LHEI®
SEeCemn 6m H;ERISHEE OB HINED OxcaBed B G GWMEOH FOVM® 6WT WOR.

Option / 8@ 2)

Not applicable here because the issue does not involve legal concerns. Ensures compliance with laws,
regulations, and contractual obligations.

®0Ed HHOW ®OO HTISN MO 5 6O ge)E 6MED. HB, cOVEB o GOn® MES OED
FRNe O oodm WOR.

Option / 8m@e 3)

Not applicable here because the issue is about development skills, not system usability or alignment with
operational goals. Evaluates whether the proposed system will meet organizational goals and user needs.
OGN0 DFex HOLAD NHED B ©EABeE coeRIGMPD 6 PemR® PPl ©PL coE®ILO®
O 5&) 600 ge)E eMEed. eWIBm SEAHK HUSD PRDD ©H OBHED GOMIM) BEOIRSESE,
OS® GrOBRD @D DOG.

Option / Sm@e 4)

Not applicable here because the issue is unrelated to project timelines. Assesses whether the project can
be completed within the specified timeframe.

®0ED NS WE HHRVHSO CEVSN S 50 W GLIE eMED. HnBH WE BOD HE OB
oOes we ®ilde oS mwieadr DO,

Option / 8m@e 5)

In this case, the lack of knowledge and skills within the development team is a technical limitation. The
technical feasibility study would have assessed the team’s capabilities and highlighted any gaps,
recommending actions such as Providing additional training to the team, Hiring skilled developers or
consultants, Revisiting the project scope to align it with available technical resources.

e GOSDCOHE, HOLAD DHNWD NE IR ®) NEED) CAMNHDE MoeHn OB, MSedhe
GOSD) GABENEHS DHNEEE ®BOS DEesddr WO HEOE Hins eERy WO eSO &,
DHNHBRO OO SHFOS ER) €O, e ©OLANES em) coefrnds VD) WIS, O™
MDD 6808 00 O EEMISOR e OXmId Sewn ©00 O AR O FoL®
e HS®.

Therefore, the correct answer is 5).
OO, HOOE SEWO 5) eB.
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26. Which of the following shows the correct order of stages in the System Development Life Cycle?
SERD 2.0 80» Oped (System Development Life Cycle) €0 SO0ED eogmeD) &rojes
cOD DO € ?

)
2)
3)
4)

5)

Feasibility study 2Requirements analysis>System design >Implementation > Testing >Deployment
BB GABRNE>GOOBD) BEeCeMR>eERS SOHAMH->TFOH H3P->ad@D->enedd

Feasibility study>System design>Requirements analysis->Implementation>Testing>Deployment
@OBD) FABRDDB>SENE HLOIW->HFOOSD) SEeCeMB->HIBn HE®->ald@®d->ewed®

Requirements analysis->Feasibility study->System design->Testing>Deployment->Implementation
OOz BEeCeMD->®nsy) GLBRNR>EENE SOIH->ads®D>eredR>HrIsen 53®

Requirements analysis>System design->Feasibility study->Deployment> Testing>Implementation
gOuzm) BEeCeMR>eERE SOMIMH->HBBM) FASHEH®, 6wedd, o@D, Hustew HS®

System design>Requirements analysis>Feasibility study->Implementation>Testing>Deployment
SERD HODMD->FOGRBD) BEHCCRMD>®HBD) GABRHNDE>HRBED BE®->eds@d->ewedd

Answer : 1)

Explanation / eten€@ H3@

1

Feasibility Study / @ms®) gRsoem

This is the initial stage where the viability of the project is assessed. The feasibility study looks at
whether the project is technically, economically, and operationally possible. Before proceeding with
any detailed design or analysis, it’s important to ensure the project can actually be completed given
the available resources and constraints.

O%)EaBed @UsMD MPeEOr WO HOBHD GEKXO RKE. “uxm) HASLH® OBS OB
BedHn Omewns, MLOD Owens ©H P 8o ad € S» ew IR BD®
088050 6lEEPS o Bdeldemmns 9ESKD em® R o0, COH® 6led nm BROS
) & Imemadn cRdSe 50 we o 0 codw 53 devms 8.

Requirements Analysis / 0@z Scle@®Enm

In this stage, detailed requirements of the system are gathered from the stakeholders, including users
and clients. The goal is to understand exactly what the system must do.

e®® HEWELE, alHErHRS ©m e8De)NRS GI® ECVGODOWPSEHS SEAHEE HDSHOSDD
gOezm) OBOS WOy Eed. 9RISHr Osfes BfABr BWE Ky o€ SHOCED B8 WiHRE.

System Design / o€@8 So@gne

Based on the requirements gathered, the system architecture and design are created. This stage defines
the system's structure and components, including hardware, software, and data models. The system
can’t be designed without a clear understanding of what it needs to do, so this comes after requirements
gathering.

Ony WO® Ee GOGBsDm ¥ CeHNTD, €05 SLBHH 0B HIEED SLDB WO Y. 6D
GEWO €adi®, Pacwr® 0O LoD WA Ged of5elE DMK B® 0B SHLOBH® WOG.
0 DE YO o BEAE, eNER FONNEHS eMOD B IEES BE eMMiD, VDS 6D
gOezm) Oy HOe® 6nd erSey.

Implementation (or Coding) / §)ti®nm 550 (e esSdmoenc)

This is the actual development stage where the system is built according to the design specifications.
Once the system design is finalized, the system is implemented by writing the code and setting up the
necessary environment.

leE® B08000s0 650 SERBE eMADM® &ID 0l ©OLAY GERO KR, 8D aree®
g% § o, e RO 0 OB 60w aIHEds BEAHK Huitew 8.

Testing / &3e5@®

In this phase, the system is tested to ensure that it works as expected. This includes functional,
performance, and security testing to identify bugs and issues.

e®® HEWELE, O gedudn o3 Hew O O oudyw H® cem edn ode oy
QUed. @ejg 0® O HED SO HeH FmS, MLK MNNR 0® Hosen adenn e®rd
ey 8.
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6 Deployment / eed®
This is the final stage, where the system is delivered to the users and becomes operational. It may
involve user training and final adjustments. The system is deployed only after it has been tested and

is deemed ready for use.
eERB0 albEnns ¢dm e & Huson O gOEI® GEXO e®WR. OWD &l aHIMED O®
oS ®IEd® GIEs 8r abHn. SEAHN ewEedsy) EAISES O odue O MBSO QEIND
ol orEn ©oad .

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

Which of the following is not true regarding the profotyping technique used in system development?
BERD OLNEEE BT D& YEIMADWO® (prototyping) ©BRSNews cH® OGS goBs €7?

1) Prototypes need to be approved by the users, during the ‘system testing’ phase.
of@d oldwie (system testing) GEwebE YEWaD, cOBERDOSEWS Gu®m B GO®.

2) Prototyping is neither necessary nor appropriate in every project.
YEIDIBDDOD &I OBLIBHRWOR FOGS 66)) KEH 60 eMED.

3) Successful prototyping helps to develop a system that better addresses user needs and expectations.
0D YEImIBmomn ae0BeD OGS 08 ARIESIEODH GMES QOIS SERDH 0OLAH®
oc® 9dmad 8.

4) Successful prototyping helps to eliminate costly late changes to a system.
BERBEDO Bwed oy o cDadnd H3® nos B3P0 VD YRIMABDOM®D POHE ©8.

5) To get the benefits of prototyping, user feedback on the prototypes is extremely important.
YEDIBDDOMES DB EDIDHVD Yeiwed BERe, OB oB0 abnlds diews 8

Answer : 1)
Explanation / etotg@ 83®:

Prototypes are primarily used in the early stages of system development to gather user feedback and refine
requirements. The statement "Prototypes need to be approved by the users during the 'system testing'
phase" is incorrect because prototyping focuses on creating initial models for user interaction before full
development begins. System testing occurs much later in the development lifecycle, after the system is
fully implemented, and is meant to validate the complete product rather than prototypes.

alben gheciesn O0E B30 e gorzm B83sme 530 oesm Yemad Yo Owens SEAH
©:0LDeE YB FOVCEE @D 68. "ofnd oluie) 5368 gEwred & adhrnds 888 YrimaBmenn
G20» DE Q" ©® WO OER, Osc FYRIWIBDDOMD LI 0 LAZMG HOBH D &0
e0BED as5obEN e T Mad SHDAH H3® wedSH GOVMN® 6WF WO VDS, B
o8abamens §uson 5508 ©gd, ©dbRN BD® BPed eMem SN &€ l@d &
08 gm0, YEWIDmOL DD O8) «dsben HBLemn By H3RD geHE 6ed.

Therefore, linking prototype approval to the system testing phase is inaccurate, making Option 1) the
correct answer.

OB, ©EB oletn GEOO 0n» Yemad guRiBn oS HE® OER, dwEe 1) HOOE
BENO DD 8 wOR.

The other options are valid statements / e SDEe DE® LGRS 6d.

e Option 2) is true because prototyping is not suitable for every project, as some may rely on alternative
methodologies like waterfall.
Snde 2) ons Dsies YRIDIBHOMD O OxaHNE EC®® Geh eMO He), ER®HOL ELalR
Hmabo 05 Swee peede O JEHOIBD NID O VSS.

e Option 3) accurately describes how prototyping helps design systems that meet user expectations
through iterative feedback.
SwEde 3) go0Rbne gbesien ®HOm «3GED gesHeds HEoIR® €S oread® B3O
YEWIBDOD MO B HMOB HOIOED BEHO WOR.
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e Option 4) highlights how successful prototyping reduces late-stage changes by identifying issues early.
4) 915 Qe G mLOD YIWIBDOIMD VG ©OO DR e DS LI -FEDBO
cORSDT 8 WO PMON PSSOy DORE.

e Option 5) emphasizes the importance of user feedback in improving prototypes.
SwEe 5) 088 Yewad OBEws D308 =3Gen ufesiende DicOTD® GOMOI® WORB.

So, these options correctly describe aspects of prototyping, leaving Option 1) as the only incorrect
statement.

OO, PR SWEENS YEIWABDOMEE o HOIOED TSHO OB, SwEde 1) OD® OOE LB
6RO HIREHS.

Which of the following statements regarding software tests are correct?
@agaew odw@) (software tests) HBRSNeRS com WOO DOHD HOOE de?

A - White-box rests involve testing the internal structures and workings of a software.
©68m ®ogie (White-box) ol:5@)0s50, @acmrednd gHSSHO Oxm0s & HuHded 83
80580 oty 8.

B - Unit tests are usually performed after the system test.
QPVNBRS SRS el@eds ond S oleds Be ewmed.

C - System developers should take every effort to make the acceptance test suecessful.
8o o35@® i DO MBHPD BE€RS ©OLAPRS 6 edeRrS® €18k WH®.

1) Aonly. 2) AandBonly. 3) AandConly. 4) BandConly. 5) All of the above.
A . A ®) B oo, A &) C oo, B &) C oofh. 0o BOAER.
Answer: 3)

Explanation of each statement / &5 &5 gm®w steng@ H3@:

Statement / geXx9M A

White-box testing (also known as structural or glass-box testing) involves testing the internal structures,
logic, and implementation of the software. Testers must have knowledge of the code and its internal
workings.

0D g@ogco) ad@)® (Do 6o dedt 6edd aded eere HIESED) PacWI®ed FHBSDHO
DZmrs, buan 66 HOSD H3® ole 53 oed 8. e0Tendso ecsnr ©H O8
g3SH0 SO0 BERE, €150 HI® Wuw.

This statement is true.
eRR LMHH HMSHE.

Statement / geoxom B

Unit testing is the process of testing individual components or modules of a program in isolation. It is
usually performed at the earliest stages of testing, before integration testing and system testing.

S ol@® vy DRNEOHHD BS 000N o)) DR HREPEPD odse 5368 HORHRR. &n
©PVNBERS Be WOs) ERSes olemde 88 goIeRE, TMmAdn ol ne o€Rd ed@dd
es0w®.

System testing, on the other hand, is a high-level test performed after the entire system is integrated to
ensure it meets the requirements.

gems gm0, o5 odS®d ©y OGS He0E® O oudnm 558 e ©8absn =€AHH®
SED B0 cnd B OZ) ERD 9ng ©J0e® elwesncd.

Therefore, unit tests are performed before system tests, not after them.
OR0S, B olesn DD 60 Snww olesn &g o8 e, SO0 ©&d exed.

This statement is false.
COR LWMBD GOMBHE.

~
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Statement / gedxam C

Acceptance testing is conducted to determine whether the system meets the business requirements and is
ready for deployment. It is usually performed by the client or end-users.

e€abn Oedn OGS 6esOIEsSese, 0 6reddd ne)Hde sy BHoOn HO® s BEWDISES
alemmn 050y Eed. &0 RHBeRs B WOY) ERSES 6LDEINMR) 6m) GO EOBHEMDS
OB5.

While system developers should ensure the software meets the client’s requirements, their primary
responsibility is to develop a system that adheres to specifications. They should avoid manipulating the
testing process to ensure artificial success.

g5 0:0LRNRS OB Pacwdn 6LDI)BWEIEE FOGSD) HEOIRD VDD 0HH 8w Y DO,
RS YR DWHO Osfess BSTHORSD GHOD S SBEABHRE HObIAND SRR, WaB® VODBOD
oodn 530 cem oduesn HORn ®B0Ded®s RS DiehHn QU®.

This statement is controversial and can be interpreted differently:
cOR LMHKK BDEHE)BPD Om B0 O OME cmd LD eldn &e:

- If interpreted as ensuring quality and correctness of the system, it can be considered true.
cERBed QIMTOD®OE 6B HOOE D ondw B3O e GLIWOND WOSES HS, OB oO»S
CRE NIRDK MIN®.

- Ifinterpreted as making every effort to pass the test regardless of correctness, it would be false.
SOOE 90 e odBen 00 90 6@ CHFNDREE WM ek GLIVON® WEEHIB
B0 govs O &ltm.

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

quality).
C emsiee® o650 ooz 68 (gbd Hotemnn 0o 2580, HPT VNBERS QINBIDDOD 6WEOSH
gOVN0 6F HOPE o3 eEE &IEe).

So, we can take option 3) A and C only as the correct answer.
OO, g0 HOOE BENO eee A 3) A om C = v ade.
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29. Read the following description to answer questions 29 and 30.
eE® g 29 om 30 wem BENOr ERPD oo S8HO® Hrdsim.

A playground reservation system is needed for students and others to reserve the school playground (which
is adjoining the school) for team sports. Each reservation is for two hours. All non-students will need to
pay for their reservations. The reservations are to be made using the National Identity Card (NIC) numbers.
The NICs are to be verified at the playground gate before a team is let in.

Basi0 0o 6% 00 DHNKE HE) 6eH ©)E HBI® (IEED MRED &§i5) OO @ISR ©esm
HNB30 608 VOB LEAHNE FOOB ©. OI® OSHOVTO K LW BEH K. BRS MDD
60 DO 0% WO IO e 6HORE VME WH®K. 608 WOMSHD Be WOHED B HieHPos
(NIC)aepoas 8ers ©. HNBTeW 6BIYeDS B8 wHKS e HEPD ead NIC or 835588
e .

The algorithm that could be used for the reservation process is shown below with blanks labelled A - D.
808 WOWIHEE HROR® HEm MO DE OB GIEe®ORE A 80 D coi Sl eCRE €
0590 oY 1560

BEGIN
A
IF user interested to make a reservation THEN
B
C
IF user is not a student THEN
D
ENDIE
Confirm booking and update reservation database
ENDIF
END.

Which of the following contains the suitable replacements for the above blanks?
9y SEons Oeem HOIOE mefrd cIOSes cmm wOOE &7?

1) A - DISPLAY existing bookings B - GET date/time C - GET NIC number D - Complete user's
credit/debit card payment
A- €10 a8 05 538 ez B - Eonw/ed@® ewsi® C - NIC gwo eose D -
3EERD®EE B0/ &8 eKOR 6B O™

2) A- DISPLAY existing bookings B - GET date/time C - Complete user's credit/debit card payment D
- GET NIC number
A- €120 B 00 S5O0 cesidsie B - Ean/c8@® evsie C - odBrpmwes &o/#nm o
emdR® ©Bxdben wosi®m D - NIC &own sl

3) A-DISPLAY existing bookings B - GET NIC number C - Complete user's credit/debit card
payment D - GET date/time
A-et®0 15 008 HG8 eesiosim B - NIC gown eioses C - o56epwes &Ho/#nn o
emd® 0Bxban WOF® D - E5wn/cd® E®S®

4) A - GET date/time B - DISPLAY existing bookings C - GET NIC number D - Complete user's
credit/debit card payment
A- Ew /e8P esi® B - a0 &i8 608 538 exsidsie C - NIC goo eose D -
0BEDMEE HO/W o xR 6Bube WoOS™

5) A-GET NIC number B - DISPLAY existing bookings C - GET date/time D - Complete user's
credit/debit card payment
A- NIC g e)@s® B - a0 i 00 538 cosiosie® C - E5wn/ed® e®@ss D -
eSGED®EE B0/ &8 KoL HBgbhEn O™




RAVINDU BANDARANAYAKE

-35-

Hictfromabc

r

Answer: 1)

Here, after examining the given algorithm, both option 1) and 5) can be taken as correct answers.
cOBE, @ & aid arSemdn® odue) 5308 on, e 1) o® 5) v eeHw® HOOE
BENOT R ®B HID®

Let’s analyze whether Option 1 and Option 5 can both be correct, or if one of them is better.
Snde | oo Bnde 5 v ccm® HOOE Bn mie, ameas SRS Oms O8) emee Be®
SeCemn WO

Option / 8»@® 1)

Option / 8m@e 5)

DISPLAY existing bookings
10 g 0% HOS ces5Dsi®

GET NIC number
NIC o eosie

Logical. Showing existing bookings first allows
the user to see available time slots before

proceeding.

MO 8. OH® 608 HO® eeside®s
eSHEDEO @ESKD R0 680 ©D5® WE
B0 AR 98 HEREE.

This could also make sense if the system
requires immediate identification of the user
before showing available options.

05 BwEe eex0PD 60 B
eOBED®) D0 HED MIBHVD OGS HS
e®ne, gbdds Bn ®w.

GET date/time
Eon/e8@® MO

DISPLAY existing bookings
10 gi> 608 HOS eesiOs®

Logical. After displaying existing bookings, the
system needs the user to specify the date and
time for their reservation.

MDD 8. cOFHm 608 HO8 sebomnm
5308 o, B€BHKD =0BED® BHO
COSDOD) NIHR HOEH) EHB ©OH BED
So® 53D gows ed.

Logical in this order if the NIC is collected
first, followed by showing available time
slots.

NIC gR5® Oy DOses =P, oud
©O5 WME OB 6508 6@
a5)8Ecdee MHBD 8.

GET NIC number
NIC éeod @SS

GET date/time
Eo0/eB@P® ) B

Logical. The NIC is collected here to identify
the user and ensure valid entry.

MO 8. ©OHED) HEM @IHPD ©®
OEe® @edrr cuodnm H3RD ©)Bm
atem@on (NIC) cdmiss dwy D08 EIed.

Also logical, as the date/time is required
before confirming the reservation.

008 H3® &gt H3PD es0
ED0/e8EP® 063 ABS MODD 8.

Complete user's credit/debit card payment

eSHEDMEE ®O/n o8 ermdR HBgbEn oS

Both options correctly place the payment step here for non-students.
SoEe cewd BHS MO gr KM 6MOP BHOO SOOED @6 HIVD @Om 5.

Conclusion / @®ec:

Option 1 fits most general scenarios, where users can browse available slots without immediate
identification.
Swde 1 cesn) 0@z gOsd) RO viEes, O6E =0BEPRSD ey HEMDISHVHSS
emOD =08 slots browse g @m.
Option 5 is valid if the system requires identification before showing options.

Sce xR0 680 SERBND DHEMDHVS OGS H® SwEe 5 Oe-w ©8.

Both could be correct depending on the system's design requirements. But option 1 can be taken as the
most correct answer.
odnted aiea® gdesm gad ccw® HOIOE B8u aibfn. »YY Twde 1o DGR HOOE BEWO
CRO @R O &HI.

~
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30. Which of the following suggestions about the above system is not suitable?
9 oEABN ®ie CHD OO eriEMON HReHn ©5e?

1) The list of reservations for a given date should be provided when needed.
goes 80w, € &5 ENRWO ge)E 0508 RSN @ E® YO®.

2) Each time a student is making a reservation he/she should be required to enter his/her home address.
Bredn 00s H3S B WO 6@ SO A/l DO MO BB ey DS OGS DE
o .

3) Itis suitable to check the validity of the NIC number.
NIC gotmed DE-@mdn Boe® memn ©0.

4) Reservations should not clash with school times.
eO5H08 C)BE 8RS O BION® EME® WY .

5) For fairness, number of reservations that a particular NIC number is allowed per day should be limited.
QNOI® oem), 08 NIC gwnmd ENmd 98 ee® 60x H3E wne &) BHE Ky .

Answer : 2)
Explanation of each option / &5 &5 Swdew cimg@d S3e:

Option / 8w@e 1)

This is suitable. Providing a list of reservations for a given date helps avoid overlapping bookings and
allows users to select available time slots.

600 gen 8. @) € gD ENeE oes 08 B0 Ersnds oredd 08 538 gidmemn B®
DEBO) WiBHPD 0 aOHEDRSO CO5m MR SOHKS MO WIHPVD 98 LEEGE.

Option / 8@ 2)

This is not suitable. Requiring students to enter their home address for every reservation adds unnecessary
steps to the process. Since the system already uses NIC numbers for verification, this additional
information is redundant and can slow down the process.

eRw Qe emed. aI® O3RN aemP Brso RS Hoes CBa® flaes HEPD govs HO®
HOOBWO godes Budd Sy NOR. 0B €m0 oumean ©e®m NIC g @8m DO
S, 6P IO MO HOBD O god PORL ®Few® Bw ®im.

Option / 8m@e 3)
This is suitable. Verifying the NIC number is important to ensure that only valid users, such as students,
are making reservations.

eRw GEE 5. Bad Oi5 OE-@ ©OHENHRS ©PIS 08 OD) SR cedm H3® oesm NIC
oD SONEHD HO® e 8.

Option / 8wEe 4)

This is suitable. Ensuring that reservations do not overlap with school hours is necessary to avoid conflicts
and ensure that the playground is available when needed.

eRw GEer 8. MOl BWMOD) MIBHVOD, Gdrn Sedn HA) B3w Heae O oudn HIRVOS O
508 @@ 0P 0P eMMIRES D oo HE gdvs ©O.

Option / 8m@e 5)

This is suitable. Limiting the number of reservations per NIC prevents individuals from monopolizing the
playground, ensuring fair access for everyone.

e®w &ee ©8. NIC gomnmd 608 D0D) i ©odxd &) HO, 6i® cweaOR GINO LedBwHLS
oo 9088, ) 8Jr SIS 530S afvwrns DEORE.

So, 2) is the option that is not suitable, as it adds unnecessary complexity to the reservation process.
68 gxd, 2) 0y 08 H3e® HUORWO GIOGE BHLMOCS O O DS, GeH MO
Swden d.




RAVINDU BANDARANAYAKE -37- Hictfromabc

' ™

31. Consider the following relation about a student who is registered in a programme at an institute:
PR NODROHHDO BWINED © &5 BDHEOND HE)E OHD OSIFID® ORWS.

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

Note:

Sno - the unique registration number of the student
BaDIeE OB COISED EdD

Snic - the national identity card number of the student
BaDeE S5 SEeHPOS Eor

Sname - the name of the student
Baded P

Sphone - a phone number of the student

B cOmOD ot

Prog_ number

the unique number of the programme for which the student has registered
B6D) BRINE®D & &5 DINEONES FHNS &

Which of the following are correct?
onm OO HOOE e?

A - Sno can be the primary key. / Sno €08 (primary) opos 8o &l .
B - Snic can be a candidate key. / Snic &0z (candidate) wnoes 8o & .
C - Prog_number can be a foreign key. / Prog_number eposie (foreign) opds dv &l .

1) Aonly. 2) Aand Bonly. 3) AandConly. 4) BandConly. 5) All of the above.
A o0, A o) B cof. A &) C 0. B &) C co4. 95D BLEEP.
Answer : 5)

Explanation of each statement / &5 &5 m®n etene@ H3@:

Statement / gexom A

A primary key must satisfy these two conditions.
08D ROl cOR eMNEED e HHOIB® QWM

1. It must uniquely identify each record (no duplicates).
0w 8 O DDMO FHNS CRE DEMOD BH® (GBS o).

2. It must not be null (every record must have a value for the primary key).
00 @S eMB® H® (@ VLMDV SO RO BEM GOHD HID® W)

In this relation, the attribute Sno is described as a unique registration number for each student. This means:
cR® HFSN® BE, SN0 CORBEIMB 0 BREDNOD GHDS CWIOED FWLES 6RE SO ewebd.
c®Bs gems Do

- Every student has a distinct Sno, so there are no duplicates.
00 BHedRNOD eOxE Sno i, OVOS GHBOST eMSim.

- It is reasonable to assume that Sno cannot be null because every student must have a registration

number. / &z® BREONID RWISES Gomws HI® @y dBSH Sno @3 o eoMed @il
concenn 53 O ©.

So, Sno qualifies as a primary key.
e® &2)®, Sno 08D YOS eEE KERNS EAR.
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Statement / geoxom B

A candidate key is an attribute (or a combination of attributes) that can uniquely identify each record in
the table, but it is not chosen as the primary key.

geden o ©f) O9ed &5 6I® DLIMOLTE NSO SHEMHDD D CORBRIMRE (6&)
CORDRIOR ODNOH), HYD O 08D BHO 6RO EDOIEDD EDID.

The attribute Snic (National ID Card number) is unique for every individual because it is assigned by a
government or relevant authority.

Snic ()5 ONEHBES o) OH CORBEING OS5®E 6 geE gIMOS OB ©D0H ER®
RS 0I® QEOEENRNOD NS 8.

- Itis reasonable to assume that no 2 students will have the same Snic, and every student will have one.
DB Bne ececemnnd O Snic eMID O, OO BPEORNDOD O Gid OB COWSON®
H53® MO .

- Since Snic satisfies the conditions for uniqueness and non-nullability, it can be a candidate key.
Snic £8eEeBOr 6 GHB MO D HEH) CMSED DISHOT DO VDS, d» Gesew
o 8n ®uw.

(Note: A table can have multiple candidate keys, but only one of them is chosen as the primary key. For
example, Sno could be the primary key, while Snic remains a candidate key.)

(00®m®: DQDNO geden vyl HHowE B0 ®im, ®HYS SRS Owed OIS OB YO eES
emi0) . COBOMKE 6E®, Sno OB RO Jo & gmo, Snic geden KRS cEe ©OB.)

Statement / geoxawm C

A foreign key is an attribute in one table that refers to the primary key in another table. It establishes a
relationship between two tables.

PO RO ) O RO B CORBEMNT O OO O OB OYOD &5 MO8 BHOD
eRIY WOB. OB X e GO BRSO &S DOB.

The attribute Prog_number represents the program for which the student is registered.
Prog_number copsemnn Genn) fmogd D0 &id Difedns SHewismn DO3.

- It is described as a unique number for the program, implying it likely matches the primary key of a
PROGRAMME table (ex: PROGRAMME(Prog_number, Prog_name, Duration)).
0% MNEOHDD GED) HINS GHHRDS 6RO O8O WO B MO, OB DS O
PROGRAMME &@ds (ee): PROGRAMME(Prog number, Prog_name, Duration)) )08 w»noO
00 ®ICes® RDRB.

- So, Prog_number in the STUDENT table can serve as a foreign key referencing the Prog_number
in the PROGRAMME table.
e® gxo, STUDENT ®©ed Prog _number, PROGRAMME ®®%e8 Prog_number e®@ O
OSSP HRPOL ERE WORY) DE .

So, all statements (A, B and C) are correct.
e® 2P, Bue® gmens (A, Bo® C)50t0g 8.

Therefore, the correct answer is 5).
OO, HOOE SEWO 5) eB.




RAVINDU BANDARANAYAKE -39- Hictfromabc

' ™

32. Which of the following are true?
oo DO SHOIOE €°?

A - A table can have multiple candidate keys.
OXOWO ede®] Hoten wydt (candidate keys) HPwo & .

B - A primary key is always a candidate key.
08 By (primary key) @000 Hores BROH.

C - A candidate key of one table can be used as a foreign key in another table.
0 DO HOes RO, ONS DKDD VSN YO (foreign key) eEe D e &IBCE.

1) Aonly. 2) Aand Bonly. 3) AandConly. 4) BandConly. 5) All of the above.
A 0. A &) B ocof. A &) C . B &) C oof. oo BHOAER.
Answer : 5)

Explanation of each statement / &5 &5 m®w etene@ H3@:

Statement / &eXx90 A

A candidate key is an attribute (or a set of attributes) that can uniquely identify a record in a table.
Fednen uon 08 QDD i DDMOD GHNBD HEMOD OIS CORDRINNS (6 coriezn
OYHRR).

A table can have multiple candidate keys, but only one is selected as the primary key. For example:
ORPw0 gedwen ondr HBRE P i HPD OB RO 6RE OO BT O
SR, DO D®EHS:

In a table STUDENT(Sno, Snic, Sname), both Sno (Student Number) and Snic (National ID Card) can
uniquely identify each record, so both are candidate keys.

®® STUDENT(Sno, Snic, Sname), Sno (B@z o) ©& Snic ()50 oHien@on) o 6emo® &
O OLDD GBS CERE HEMDD &N DS cew® geder ROL 6.

This statement is true because having multiple candidate keys in a table is common.
00D Y geSlew KHor IO VB 66N DS B LWV oS 8.

Statement / gedx9m B

A primary key is chosen from among the candidate keys of a table.
DxOw geden ROl gmds L8 CRoE eMIO) V) EIe.

Since the primary key must satisfy the requirements of a candidate key (uniqueness and non-nullability),
it is always a candidate key.

08D wnd geduend RO OGS HROIRN Y DS (HDEBHOL 0B QN3 MO D),
A% rPS0® gessen CHOD.

This statement is true.
cOR LWBH OmB 6.

Statement / gedxawm C

A foreign key is an attribute in 1 table that references the primary key (or a candidate key) in another table.
PO BROL ) O OWOD & coRBRINDS D5 MO O MHOT KO OB nd (&)
geden Bnoe) 8.

In a STUDENT table, Prog_number could be a candidate key for the PROGRAMME table and also serve
as a foreign key in STUDENT to link the program details.

STUDENT ®&®®w, Prog number PROGRAMME ®x® oe® gedoen wnos Bw o oo
DRe0ns 880 s 85680 STUDENT & o;osind onos s & Hm D03.

This statement is true because any candidate key, including the primary key, can act as a foreign key in
another table.

eOR MK HDB BFes OB RO GINOD DN LB KBNON DN OXRDD E®SIND
BRON eEe DK DE & D5.
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Conclusion / S@®ec:

All statements (A, B and C) are correct.
Bog® gmwes (A, Bos C) 50t08 8.

Therefore, the correct answer is 5).
OO, HOOE BEMO 5) ©d.

Which of the following are examples of one-to many relationships?
F0-08) oEISIMORD o5 OO CEIHOF 68e?

A- A customer can place many orders, but each order is placed by one customer.
e)0ea)@mennd GIINed HBenE e oI 58 YT O HMEPND giried & &)3eHiBLnn
SOHR.

B- An employee can be assigned to multiple projects, and each project can have multiple employees.
O eeDmenn) O35 ®IMODO O BE HNH®. O ONSIBOWO AED) SOWDS BI® HLB®.

C- One department has one manager, and each manager manages multiple departments.
0% 6eLneBSNDMO BISES O WEPMDOIEDD. i@ VEPMDOEDN® 6RIEH) 6e NNy
DEOMDOFN®B DO,

D- A supplier can supply only one item, and an item can be supplied by only one supplier.
£1eESnoR0 & aRnHRWES RS areid@n bk O RPN tleersies’ 8% Harerdnired
e M.

1) Aand B only 2) Aand C only 3) Aand D only 4) B and C only 5) Cand D only
A &® B coh A e® C oo A e® D cof B e® C oo C o® D oo

Answer : 2)
Types of relationships/ @& Obw:

¢ One-to-one relationship / -8 odsdm)
Each record in Table A relates to exactly one record in Table B.
A 89e8 8 0@ OB B 91xed 85 OHmOnD 085 8.

¢ One-to-many relationship / So-2 @550
One record in Table A can relate to many records in Table B, but each record in Table B is associated
with only one record in Table A.
A 998 15 & DML B 01xed edem) Odm DD 085 B8k ®if ®» B Oxed «id®
OOMOBE A ORed & DLMOD 0P RIS HPVSD 8.

e Many-to-many relationship / 28-28 ©®ds50m)
Multiple records in Table A relate to multiple records in Table B. This is typically implemented using
a junction table.
A 9xed 15 Ay O HBEwE B 9xed Dy HHSHO BN 5. BB ©IVNSEHS
HOIBED OSes 650 YOS @Dm WOSS.

Let’s go through each scenario given as A to D.
ABO D o) @ & b 9 O ol &M ©g

Scenario/ gO&0® A)

Represents a typical one-to-many relationship, where one customer can place multiple orders, but each
order is associated with only one customer.

0 e)CexniBmennd e G e o, YD o LIRS O ©)CcniBweny O OIS
0050 O M3 En-08 CAECMMDS HewisHw BOR.

Scenario/ g9e0® B)
Describes a many-to-many relationship, as multiple employees can work on multiple projects.
) CEODRNO Vy OXGIHOR DR DE HiD DS, VY-8 EREeMOS DEBHO WOG.

~
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Scenario/ g9e3® C)

One manager manages multiple departments. Each department is managed by only one manager.
Therefore this is a one-to-many relationship.

0 DEPMWOEDR eomeSy HHCRE DEEPMDOME DOB. 0P eeoDNeTSHNOSE
DEIMDOID WOZ) QRSES OF DELMDOedR O85. OABS 600 -2 e MOB.

Scenario/ goe® D)

Describes a one-to-one relationship where a supplier provides only one item, and each item is supplied by
only one supplier.

©leEdniedy 8 RPN PP oer® 00, 6 GROPKHE 8 reEdmiiedy B8
COMS B0 R S-S HBASAMOE B0 DOR.

Both A and C are one-to-many relationships.
Ao Con cend -6 odsiho 8.

Therefore, the answer is 2).
OB, BERO 2) @B.

Match the Normal forms labelled from O to 3 to the corresponding descriptions labelled from A to D.
ocon () 80 3 cod 6ERE DOaS oPn 08 A 80D ol 6@ MO aif S0 6P VRES®.

Normal form/ g®» gO80H® Description/ 88m0w®
0- Zero normal form A- Single valued attribute
QO3 Q0 O8O o 600 coRSeHm
1- First normal form B- Full functional dependency
0P P gdedd ab2n MOORER BOIBDIND
2- Second normal form C- Repeating data
eed® P OS8O ey odm HDO.
3- Third normal form D- Transitive dependency
O P GOSID BB SOIBTDMD
1) 0-A,1-B,2-C,3-D 2) 0-A,1-C,2-B,3-D 3) 0-B,1-C,2-A,3-D
4)0-C,1-A,2-D,3-B 50-D,1-B,2-C,3-A
Answer : 4)

Database Normalization/ e 08k SPDEOLNG

Database normalization organizes data to reduce duplication and prevent errors during updates, deletions,
or insertions. It ensures efficient storage and maintains data accuracy by structuring it into related tables.
e 68K SRODOIME PGS em guBoes 53R g8 S5O0 o CROSR® HOS, PVweidd
e gt HO8 HEE etje SO0 eBm ©OMMB WORB. O MHrSE® ®aR) H3® s®Hdw
DO® o0 §6)¢ ) DD d30vm H3e®8 5o HOOesMOD SO ©®S).

Normal form Description
o0n gosdD B&wom

0 | Zero normal form | Data is stored without any structure or rules. Tables | C = Repeating data
QOB QOB contain no relationships or constraints. oo O
le12l:-9)1d) B58e Do 00 350 eSO BB IR 5Je.

DO §o. 09 O S 6 BVOS eMSrH.

1 | First normal form | Eliminates duplicate groups by ensuring data is A | Single valued
SOONSIO) atomic. Ensures that each column contains unique, attribute
gOE® indivisible values. & goo

efm S0P 0 eadn 530 068 a5Boss CORDELEN

DHNHE OB WOB. OI® HOWOWO® s,
CMGRED & UK 8@ VO cHdy DOG.

~
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2 | Second normal
form
O™ OO
aoe80®

All non-key attributes are functionally dependent on
the entire primary key. Removes partial
dependencies on a composite key. Include transitive
dependencies.

BRE® BROT-eMOD CORBEH 8L DB
B0 ¥ Fomdd Oe) 5. SR RO
@ gbd) 0T 9O OB, PSS
20T GIOCH DOB.

D  Transitive
dependency
oS
Sle) wloole)d)

3 Third normal form
MmO OB
§o80®

Removes partial dependencies on a composite key.
Ensures no non-prime attribute depends on another
non-prime attribute.

©o@ED RO Om LR OKSum @B OG.
2103 e®OH CORBERIMRE OND 0P
MO CORBEMNT B OC) eMSOHD D
00D DOG.

B | Full functional
dependency
&bz
MOERERD
20)THMO

Therefore, the answer is 4).

oD, BEWO 4) 8.

What is the primary purpose of database normalization?
oD 686 PHMONEE YR o ndwe?

1) Eliminating data redundancy and anomalies

&) B80es 80 oM emHEdd 9os H3®.

2) Increasing the number of tables in the database
e ©ge)ed O ®E®m BHde.

3) Organizing data into logical structures and relations
e OLMRE OZDRSO ) HBISIMORSO BEene HI®.

4) Simplifying database queries
e ©ge) 80a8 soe H3®.

5) Speeding up database queries
e ©ge) Oad e8vwds H3®.

Answer : 1)

Redundancy / g&) 80es 8®
Redundancy occurs when the same piece of data is stored in multiple places. This leads to wastage of
storage space and creates difficulties in maintaining data consistency.
OD® ey eMOH:S. &) HBHEKH ®AN) WO i 80 gy B0es O® Fi560. W ®AR) @R

NSBR0 98 66 OO £TD FAWEDD OB S eSO HiB WOR.

Data Anomalies / 5 em@Iedd®

— Insertion Anomaly / gipes 5356® @O
Inability to add data without including unnecessary or unrelated data.

FHOOS 60 CMANE T HIOED MO ey O HOPO e:mid 8.

— Update Anomaly / 05mge 638 Sz@md
Updating data in one place but not in another, leading to inconsistencies.
O SDHwH 5D OB HO® MO DO SNDWL, eMDEBE IS WOR.

— Deletion Anomaly / @688 S20m©

Unintended loss of data when other data is deleted.
cOns em Pm 1§ 80 goecdsEm e MNHOS.

~
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Let’s go through the given options / @@ & &5 SwEe ®o0®) .

Option / 8@ew® 1)

The primary purpose of database normalization is to organize data efficiently by reducing redundancy
(repeated data) and preventing anomalies during data operations. Redundancy and anomalies waste
storage and complicates maintaining consistency.

e 00 LPBMOMEE YD GO OSes gy Boen (890bne esm) af 530 o eso
ePeaR® HEE Sedm EINoR BGS edm MHRESRED ©.dmn B3ORE. g8 B8oed 88 &®
S0 G 98 MMEE DOBD 08P GHMEMD COBD) IO LHLH DOR.

Option / 83ew® 2)
While normalization may lead to more tables in some cases, this is not the goal but a by-product of

organizing data effectively.
SODDONG N0 GOSDOERE DO O BERD & E» ol gnd, 600 08 PRNWL MO ™
ORe)D ee®d o Bmn 5368 gt dRWH.

Option / 8w@dewn 3)

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

600 LRPHWOMEE OBHEBKE O YD 08 YB® GOYH 6MED. MOBH COVND BDEDSES &)
8068 oo S 00 5368 oBdent OWens).

Option / 8wden 4)
Queries might become simpler, but normalization can sometimes make queries more complex as data

might be spread across multiple tables.
Soe® aoe Sr onw, YD el 0@ HBwE HOM EiBHd G5 VDS CPDWOMB PHO 8O
S0a8 DA 0Rben WOR.

Option / 8w@dew® 5)
Normalization does not always improve query speed. In some cases, it can slow down queries because of

the need to join multiple tables.
SPWOB IRT0R SPed 8vn D8 En) eMMORB. HRMO HOSIORE, Y DY 6PN OO
g5 GOOIMOB B O SOnd dFem® Bn &w.

Therefore, the correct answer is 1).
OO, HOOE BEYO OFes 1) .
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36. Which of the following will exchange of ‘Mahawa’ in the ‘City’ attribute of USER in relation to ‘Maho’?

enn 900 @83 USER o8sned ‘City’ coeulemed gt 8o ‘Mahawa’ e@® &t® ot ‘Maho’
eRL 60N OB &7?

1) MODIFY USER SET City
2) MODIFY USER SET City
3) UPDATE USER SET City
4) UPDATE USER SET City
5) UPDATE USER SET City

‘Maho’ WHERE City = ‘Mahawa’;
‘Mahawa’ INTO City ‘Maho’ ;
‘Mahawa’ INTO City ‘Maho’ ;
‘Maho’ WHERE City = ‘Mahawa’;
‘Maho’ WHERE City != ‘Mahawa’;

Answer : 4)
Let’s go through the options given / @@ & &5 SwEde ®0®) .

Option / 8@ew® 1)
Incorrect. MODIFY is not a valid SQL keyword for updating records.
108 8. MODIFY wg) Do) xosmas 530 oeem de.®@ SQL 8 scwts eoned.

Option/ SmEen 2)
Incorrect. The use of MODIFY and INTO is incorrect in this context.
t0E 8. e®® MODIFY @& INTO #8me OtOEm.

Option/ Swdew 3)
Incorrect. The INTO clause is not used in an UPDATE statement.
&t0€ 8. INTO 8mwsi®w UPDATE 853868 gmomnm 68 ea)ed.

Option/ Swdew 4)

Correct. The UPDATE command is used to modify existing records. The SET keyword is used to specify
the new value for the City column, and the WHERE clause ensures that only records with 'Mahawa' in the
City column are updated to 'Maho'.

50t0ER. UPDATE Saom €190 05 D)o cdsd 5500 @dom 208, ®®0 HO® oes) O
oo 500 5300 SET ge scw @ondm 0 oo, WHERE &08ifo city H0ted® 'Mahawa' &8
Om @ 'Maho' eRe WOBME® DO D c®d DOB.

Option/ Swgew 5)

Incorrect. This statement will update all records where the City is not 'Mahawa', setting those cities to
'Maho'. This is not the intended behavior, as it will change cities other than '"Mahawa'.

OI0E 8. PR LWIKK ®WO® 'Mahawa' ead& BrE® DD OB DO O® H®WO 'Maho' eee
owed. &0 'Mahawa' &0 geans HHO cONS O VDS 60® geSsEn HBd® emed.

Therefore, the correct answer is 4).
OO, HOOE BEYO OFes 4) eB.

~
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37. Which of the following lists the given SQL statement clauses in the correct order?
& ai® SQL gme o SHOI0ED eog 6ogmed) aqioies 00D &7

)]
2)
3)
4)
5)

SELECT, FROM, WHERE, GROUP BY,  HAVING
SELECT, GROUP BY, HAVING, FROM, WHERE
SELECT, HAVING, FROM, WHERE, GROUP BY
SELECT, WHERE, GROUP BY,  HAVING, FROM
SELECT, WHERE, HAVING, GROUP BY,  FROM

Answer: 1)

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

SQL 8, @@ 58 cee Hwsiem 880 SELECT pmnnd Dusidde SHOOE audEede 9 Die®ms
8. BOOE goBEdR ot &€ 68,

SELECT

This clause specifies which columns you want to retrieve. It comes first.
e DVHBHH RO ERD) IHPVD GOGB BOr HHE® WOR. O® YRHO ey

FROM
This clause specifies the table from which to retrieve the data. It follows the SELECT clause.
cOR DOIDW T D) @M OB YD 5O OB. & SELECT dusitn aawdmn .

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

eP® WK SHEOD eMSED P» CemnTD O 6X0RD. B WOR. &0 FROM O o&d
ewet.

GROUP BY

This clause groups rows that have the same values into summary rows, like finding the sum or average.
It follows WHERE if used.

cO® DOIHL ONND M) EVNB® D) ISR O HORVM GOKS b 6SE MOr® 6SEDED
D) 20B. & WHERE © o6 ewef.

HAVING

This clause is used to filter the results of GROUP BY after grouping is done. It comes after GROUP BY.
c®® DusBHr ofwrm H3e®s ©& GROUP BY & 88 ¢ad®d :mdmm ©0®. & GROUP BY
O end er8esn.

The answer that gives the correct sequence is, 1)
SO0E aSEedr oBm BENO e, 1) d.

~
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38. What will be the output of the following Python code ifa=5,b=3,c=2 and d = 6?
con oS esmed a=5,b=3,c=2cm d=628 85 e oBe)mn NS ede?

x=(a-b)*c+d%c
print(x)

1) -22 2) 0 3) 1 4) 4 5) 7

Answer : 4)

Given values / @ & &8 g®es:

L] a=5
e b=3
[ ] C=2
[ ] d=6
Expression / goxagnw:

x = (a-b)**c + d % ¢

Compute / ognan 53:

e a-b
a-b = 5-3 = 2

o (a-b)**c
(a-b)**c = 22 = 4

e d%c
The modulus division (%) gives the remainder of the division of d by c:
@) CAED % OGS d & c ORS cEEd 953w E eel:
d%c=6%2-=20

Add the results / @58@ ®wny S3@

x = (a-b)**c + d % c
X =4+ 0
X =4

Output / gSe)e:
4

Therefore, the answer is 4).
DS, BEWO 4) ed.
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39. What is the execution output of the following Python code?
ooy oBns emed HRIBen Efe)mn e de?

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

1) az2b 21 a3b 3)1alb2az2b
41 al1lb3a3b 5 1a3al1b3b
Answer : 3)

Explanation / eten€@ 83@:

The outer loop iterates over values of x generated by range(1, 3),i.e. x =1 and x = 2.
80 @ range(l, 3) B8 Somw DOD @E X FOOS P HOPOLLHB 60, ONY, x =1 o® x = 2.

The inner loop iterates over each element in the list qns, i.e. y="a" and y="b".
qns EBENed & O YeLOs P GUESNO SW GHOVLHHB 5, NV, y="a" oo y="b".

The combination of the two loops produces pairs (X, y) for every iteration.
@ ecet OYd 6 GHOOLHNGE BEM® Y®E (X, y) HoedE.

The parameter end=" " in the print function ensures that instead of starting a new line after each print
statement, all outputs are printed on the same line with a space separating each printed value.

print Gmed end="" 8OBHH OGS O O Y LMWENS BHO HO LMD MNOBH HS® OHDD,
Bog® gfemns & & to gun 608 oo 9N 66m O eSO Yerw HOP oomHn

DOGB.

Outer Loo Inner Loo

80 @escg FOBSHO @,Igsca Qutput
(x) ) SPUe®
1 "a" 1 a
1 "b" 1b
2 "a" 2 a
2 "b" 2 b

Each pair (x, y) is printed sequentially with a space between outputs due to end="".
az® (X, y) QoEeSe end="" 5c) 95908 oo 98 OHNO GANINO P 6Ed.

Final Output / gdoe o8e)me:
lalb2az2hb

Therefore, the answer is 3).
OB, BEWO 3) d.
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def list operation(nlist):

if i %+ 2 ==0:
nlist[i] =
else:
nlist[i] =
return nlist
numbers=[1,2,3,4,5]
output =
print(output)

1 [1, 2, 3, 4, 5]

for i in range(len(nlist)):

list _operation(numbers)

40. What is the execution output of the following Python code?
oo oBns cvmed HRIBeD afe)mn e ede?

nlist[i] ** 2

nlist[i] + 3

2) [1, 5, 9, 7, 25]

4) [4, 4, 6, 16, 8]

Answer : 2)

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

Function Logic / tmbne obiven:

nlist[i] =

ieboome 90ded o8 (1 % 2
nlist[i] **2.

— Iftheindexiisodd(i % 2 !=

5) [4, 6,16, 8, 36]

e Foreach element / & & Er® o€ H:

3) [2, 5, 6, 7, 10]

e A for loop iterates over the indices (i) of the list using range(len(nlist)).
range(len(nlist)) o)dm OB EIBENEd cbmd (1) O gaOPLHNG ©d.

— Iftheindex iiseven (i % 2 == 0), the element at that index is squared:
== 0) O® chbuwed g8 YErown db® WO gio:

0), the element at that index is incremented by 3:
icbone e @8 (1 % 2 != 0), O® cbuwed YErvw 3 B 8 d:

nlist[i] = nlist[i] + 3.
Detailed Iteration / ©8800)8@n HOOLBM®:

Index (i) Element (nlist[i]) Condition Updated Value
0 1 Even (0 % 2 = 0) 12=1
1 2 odd (1% 2 = 1) 2+3=5
2 3 Even (2 % 2 = 0) 32=09
3 4 odd (3% 2 = 1) 4+3=7
4 5 Even (4 % 2 = 0) 52 = 25

Final List :
[1J 5) 9) 7) 25]

Output / gBe)mm:

this question.

.

The function returns [1, 5, 9, 7, 25].
@ow [1, 5, 9, 7, 25] @ ecl.

The print (output) statement displays this result.
print(output) conen c@® EBOEK eoSOE.

Therefore, the answer is 2). However, in the Official Marking Scheme, ALL marks have been given for

OO, BEWO 2) 8. @B Official Marking Scheme detd 6®@® p&®mw e ALL R @ &

~
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41. What is the execution output of the following Python code?
oo oBns evoed HRIBeD afe)mn e ede?

marks =[(1, "amara", 96),(2, "rajah", 34),(3, "rani", 49),(4, "fahim", 68)]

i=-1

while i < (len(marks) - 1):
I +=1
if marks[i] [2] < 50:

continue
print(marks[i] [1], end=" ")

)14 2) 1 amara 4 fahim 3) amara fahim 4) rajah 5) rajah rani

Answer : 3)
Initialization / pO8s H3®:

e The list marks contains tuples, where;
marks QIBESN0 BE 0@ glew 8, O8;

— The first element is an ID. / og® &go®w» ID 8.
— The second element is a name. / 6D El® HDD.
— The third element is a score. / DSOS o@D ENRE ©O.

e i isinitialized to -1.
i=-leee MO8® DO &o.

While Loop Condition / While go em&ied&wm:

e The loop runs as long as i < len(marks) - 1, whichmeansi < 3.
@3® i < len(marks) - 1 ®»8 i < 3 O» mOr HOIVD ©B.

Inside the Loop / ge® giaeo:

e iisincremented by 1 in each iteration (i += 1).
i O 8 gadObomn v 1 B &8 8 (i += 1).

e If'the score at the current index (marks[i][2]) is less than 50, the continue statement skips the rest
of the loop body, including the print statement.
08 cbwmed (marks[i][2]) @R 50 O O8) & S, continue EM®G print LIG®
§Od, @S dend 953 emdn e ®I®.

Detailed Iterations / ©868m0)5@n QeHOOLH:

i Tuple at marks[i] (marks[i][2] < 50) Action / §)O Output / HOR®
o | (1, "amara", 96) FALSE Prints "amara" amara

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

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

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

Final Output / gdee o8de®:

Only "amara" and "fahim" are printed, separated by a space.
"amara" @& "fahim" o@D eIw DO, HESHDS O WO &ro.

Therefore, the correct answer is 3) amara fahim.
OB, HOOE BEMO OFexd 3) amara fahim ed.
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42. The output shown in Figure 42.2 can be obtained using exports_imports.txt shown in Figure 42.1 by
executing the Python code shown in Figure 42.3 with suitable replacements for its blanks labelled P-U.
Oem 42.3 8 gt obos exmed P-U cCRedRs cieds Sons 0em Qes &ecmm 6mie) O
Boien S50e@s5, Otem 42.1 8 &t exports_imports.txt ex® o) e Orem 42.2 & elieds
ofe)mn EIOD ®ID.

Which option contains the suitable replacements for the blanks?
HSonS ©e® QEH PEEGD £15edy DOMG ndwe?

Garments

E 45%

Fuel I 20%
Machinery I 15%

Tea E 20%

Chemicals I 10%

Rubber E

15%

Figure 42.1 exports_imports.txt
file (e@x®)

Garments

: 45 %

Tea : 20 %

Rubber :

15 %

Figure 42.2 The
output (eBe)a®)

P = open('exports_imports.txt',

while True:

Q = P.readline()
if not Q:

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

R

P.close()

)

Figure 42.3
Python code (68m&} etfmwm)

1) P—file Q —line R — break S—-1 T-0 U-2
2) P—file Q - line R—-continme S-2 T-1 U-3
3) P-—file Q —line R—-contimme S-2 T-1 U-3
4) P-—line Q —file R—continue S-1 T-0 U-2
5) P-—line Q—file R — break S-1 T-0 U-2
Answer : 1)

Explanation / etet€@ 83® :

P& Q:

P is the file object created by open('exports_imports.txt', 'r').
P wg B®am open('exports imports.txt', 'r') @GS oe» @ 6@ OSHOG.

Q is each line of the file read using readline().
Q wg) readline() Mdmens HHO® e@HEd & O eSEr®.

Correct replacements / SOtOE epeE@:

P =file
Q =line

R (Control Statement / ®)@®» Oz3®®):

The loop must terminate when no more lines are left (if not Q).
208 eba) 953 emdm 80 (ifnot Q) gew gdes v wm.

Correct replacements / SOtOE epeE@:

R = break

~
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e S (Column for "E" or "I" / "E" e®} "I" og&m HO®):

Each line is split into a list of words / &t® eSgwei® OO» EIGEHNDDO eRe) &Im:
["Garments", "E", "45%"]

"E" or "I" is in the second column (index 1).
"E" e®) "I[" eeP» BHOed &t (ebwm 1).

Correct replacements / SOtOE, epec©e:
S=1

e T & U (Columns for Name and Percentage / &® oo o8con oe® 80t):

T - The name is in the first column / ®® g8 HOted &i» (index / eb®@we 0).
U - The percentage is in the third column / eBeow &0 BOed & (index / eboww® 2).

Correct replacements / SOt0E, eec©e:
T=0
Uu=2

Final Code with Replacements / 5880100 o8o gdoe edow:

file = open('exports_imports.txt', 'r')
while True:

line = file.readline()

if not line:

break
item = line.split()
if item[1] == "E":

print(item[@], ":", item[2])
file.close()

S-1,T-0,U-2.
T-0,U-2 @b.

The correct answer is 1) P — file, Q — line, R — break,
BHOOE 88O 1) P—file, Q —line, R — break, S—1,

Swapping Names / &8 ®&¢t 83® (line & file):

If file and line are swapped, the code will still work because the names are just variables representing

objects. For example:
eWIRD ©® SR 0T DO MBHE, O 5B &y Sewitmw WO® SOESKS 5 eBHH HOVD
D DOB. €eIDOF OBEHSS:

line = open('exports_imports.txt', 'r')
while True:
file = line.readline()
if not file:
break
item = file.split()
if item[1] == "E":
print(item[@], ":", item[2])
line.close()

The variables file and line are only labels. As long as they are used consistently, swapping them does not
affect the functionality.

S0e3 Mg om LMD 6CAEC =M. o) AL @I O S BE, SO ot HO®
HMSHOEO DREIBES SND.
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43. which of the following statements are true about the web pages created using web authoring tools?

@0 ©Bo)m e®OES (web authoring tools) ®)Bmens oice) 6O 89 6BASNEwS cHm WOO DOSHS
B5OOE 0e?

A - The HTML Code for such a page is automatically generated.
O0t5 890 HTML exomne 60mefnd ek,

B - Such a page can be enhanced by manually adding HTML tags later.
e0® HTML cae® a5@oi® dng 5360 86t5 800 SEn® o¢ HnNde.

C - Multimedia content cannot be added to them.
R (multimedia) gsfobon SO0 Oy DE M.

1) Aonly. 2) AandBonly. 3) AandConly. 4) BandConly. 5) All of the above.
A . A ®) B oofh. A &) C oo, B &) C oof. 90D BOAEP.
Answer : 2)

Explanation of each statement / &5 &5 gm®w steng@ H3@:

Statement / geoxacm A

This is true. Web authoring tools like Adobe Dreamweaver or WordPress generate HTML code in the
background automatically as users design the webpage visually. Users don't need to write the HTML
manually unless they want to customize further.

e®n 5toE 8. Adobe Dreamweaver e WordPress 85 0 bma e®0e® ol&Hemns S8
e03 B8RO ecams oEm SHONIME DOm O oaded EOEr® HTML edor S DOG.
e0BRDBSO OO0 gBOBOn B30 gdvs »8 8o HTML 5% G800 advs e&ed.

Statement / gex9m B

This is true. While the tools generate HTML code automatically, users have the option to view and modify
the generated HTML code. They can manually add HTML tags to improve or customize the page.

e®w HOOE 8. ePDEE &0w.Pwd® HTML ctdon Suoan Do gnod, edBRpAs0 cBeIEemH® DON
@e HTML efonce Qi@®0 oo 0o 5300 dwadens aim. 800 i@Ens) SO0 &) a&0rdmosn®
5320 RSO a5wc® HTML cae® D¢ oiwm.

Statement / gedxa® C

This is false. Multimedia content, such as images, audio, video, and animations, can be easily added to
web pages created using web authoring tools. These tools often include built-in features to integrate
multimedia elements seamlessly.

e®n BOOE eaed. BSNO, OB, £Iv3 0B 6HSDWOM 5 AV GSOOGDRS, 6OV DLma
cPDEE WBnens SLVE® WO EE 60D BY Oy CHREDS O DE HNY. PP PO eAeH)
80 AHDBs YEI® NOHS oD SMAER 5 6eH e@NNDS EE DeE@r® HINEH ©0.

Only A and B are true and C is false. So, the answer is, 2) A and B Only.
A ©® B odns 50t08 O oo C goms 8. 95w, 800 O5es, 2) Aosn B «=of.
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44. What is the primary purpose of an HTML style sheet?
HTML 8o ono §Cn 08 nowse?

1) to apply formatting and styles to html elements. / HTML 8@®0E0 &madmogn &) 8o ewned®
2) to create databases for a website. / 608 g8 ©e®) B ©YEL) ©LEDD

3) to define the structure of a webpage. / e08 890w Oxmw Hwe® SO

4) to send form data to databases. / £5o ©8¢) 0D esjO® B OO

5) to update the content of a webpage. / €03 890» gSmbomn WOFMRs B3O

Answer : 1)
Explanation of each option / &5 &5 dwdew o=@ S3e:

Option / 8@ 1)

This is true. The primary purpose of a style sheet is to style HTML elements by specifying styles such as
colors, fonts, layouts, and spacing.

ePn o3 5. Sy CPrD Yo ORI Dsess DL, ROl Blaiea® 6 sOmOn Oi5 Se)Bm)
50® 58605 HTML 3@r® anfed oisoddE.

For example:
ELBOH D®EHRS:

hl {
color: blue;
font-size: 24px;

}

Option / 8w@e 2)

This is false. Databases are created and managed only using technologies such as SQL or database
management systems (ex: MySQL), not style sheets.

ePn goms 5. £BY 6PN SO DO DESRMWO®D WOH ERSes SQL & edm ©ge)
DEPMDOF &€AB (68 MySQL), i85 onsSesnns edmens o@es o agnd, dR)Bm oy &
emed.

Option / 8w@e 3)

This is false. The structure of a web page is defined using HTML, not the style sheet. HTML provides
elements such as <div>, <p>, and <header> to create structure.

ePK goun 5. O 80w dIHmK SLODHK WO e HTML ednens B8 SeBm epens
emed. HTML oxmwn Sb@gne 53 eoesm <div>, <p> @& <header> Oi8 Er® oond.

Option / Sm@e 4)

This is false. Backend scripting languages (ex: PHP, Python) or JavaScript are used to send form data to
the database, stylesheets are not used.

6RO goms 60. £BM HYLIH 6O 6I0R By O HEI® Boow @ () PHP, Python) e&)
JavaScript @8» €8, dEBm» oy ®H)IOm emMed.

Option / 8m@e 5)

This is false. Updating content is usually done via backend technologies, APIs, or JavaScript. CSS does
not deal with updating content, but only with styling.

60w oS 5. GSFPOODE VOFTMED HE LRSS snese Mmwenwsl, APIs e®) JavaScript
ey 8. CSS agliodbomn PImED 00 ONEES) MO Y, DQIED 60D SO
®5eey DOG.

So, the answer is 1) to apply formatting and styles to html elements.
o8, BENC dses, 1) HTML §rrvded ;madmogn &) e 60eddd 8.
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45. Which of the following can be used to change the look of an entire website by changing just one file?
O MO ©RIMS NS WO, HBRLE 08 GRSV xR dHd HERD cmm WO ®SH
oe oude?

A — external CSS / &6 CSS
B — inline CSS / edg€®®» CSS
C — internal CSS / gosssede CSS

1) Aonly. 2) AandBonly. 3) AandConly. 4) BandConly. 5) All of the above.
A 0. A &) B ocof. A &) C . B &) C oof. omn BOAER.
Answer: 1)

Explanation of each option / &5 &5 dwdew o=@ S3e:

External CSS / &8¢ CSS

e This is true. External CSS refers to a separate .css file linked to multiple HTML files of a website
using the <1ink> tag in the <head> section.
60 oon 0. MBO CSS wy <head> emded B <link> caemn =Bners 60D GAS®D
2 HTML exg) 0o 085 20 i85 cOa® .css emdi.

e Updating this single CSS file updates the styles of all the HTML pages linked to it.
e®® 58 CSS emxd OSmEs B30 OWD 68 Brg® HTML 89 de Sedm WM™
DOG.

Example / eg)®ognc:
<link rel="stylesheet" href="styles.css">

Inline CSS / ed@®w®» CSS

e This is false. Inline CSS applies styles directly to individual HTML elements using the style attribute.
e®n gomzs 8. Inline CSS See copsemnn ®)0m DO8x ©8 HTML §ere oes) cmEsi®
Sedm ewed.

e Since inline CSS is embedded within the element, it requires modifying each element separately,
making it impossible to control the styling of the entire website from a single file.
eSg®m CSS QEron 9Ed e i B, OO O O v 0® DR cdad HS®
g0us 0 gm0, OGS ©Buden 60 gided SR BS EMIRDHS CIEH®D DE L.

Example / eg)®ognc:
<hl style="color: blue;">Hello</hl>

Internal CSS / gossode CSS

e This is false. Internal CSS is defined within single HTML file using <style> tag in the <head>
section.
e®w goos 0. <head> emded <style> coeow ®BPmens ©8 HTML em®ds o¢
o380 CSS abd esse) auo.

e This method only affects the styles of the specific HTML page where it is included. Changes to an
internal CSS block will not impact other pages on the website.
cO® PI® eI O® ;e DO 8 SeEdm HTML 8068 Sensio =@d. &H3smdm
CSS BeEs O cDasnd 0 gided geans 89 DERD ARDISES Hiwm.

External CSS is the only method that allows global changes to the style of an entire website by editing a
single file, whereas inline and internal CSS apply styles only at the element or page level, making them
unsuitable for global changes.

MBS CSS wy 98 emgPs dmommn H3 68 ©fgb#n 0 gRdnd DRBKD EMWIRW
cOaEH® ORD o8 ced OO PO 08 GO, CSELD 6 gosSMODm CSS e Yeeds e 89
T8 RIS ewie® gm0, £0) eMIRw ONSHS BE HRER ©5.
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46. For what purpose is POST used in an HTML form?
HTML eeio®@wm POST @98 5368 gOgsn p@w &?

1) to display a confirmation message after form submission.
esjo®n 98dew (submit) g o6 680t H3e® (confirmation) RMORGES oebvsmn HS®O

2) to display form data on screen
eejoded ety BHoed webrmnn HE®D

3) to refresh the web page
@08 890 o H3®0 (refresh)

4) to retrieve data from the server
eE0)E)BWEnRs; (server) £BD @RISR

5) to send from data to the server
eeiv®eld et e8De)RWEY WO

Answer : 5)
Explanation of each option / &5 &5 Swdew cimeld S3e:

Option / 8@ 1)

This is false. While a confirmation message may be displayed after form submission, it depends on how
the server processes the request and the response it sends back. The POST method itself does not handle
confirmation messages.

8w goos 0. ecivdn Edes 53R on negdt HGe® eMdRwE chrmn Br o guod, O®
eEDINMB 9CRR OE® MO 6® OB Moy D 50K ¥m o) ©08. POST p@GE
2080t 5368 MO HEOOEsS SNo.

Option / 8w@e 2)

This is false. POST is used to send data to the server, not to display it on the screen. Displaying data
requires additional server-side logic or client-side scripts.

e®» goos 8. POST @)8m) 20sies e8D)e)nmnd 5o oioddd 8o &» HoO® 9 essfoR0 emed.
ol csoé;b@@co 500 oem GO0 6680)e)RD-DHMIn DHLND 6 680)e)RD-NVGWIn SHSO
go®s 0.

Option / 8w@e 3)

This is false. POST does not inherently refresh a webpage. Refreshing occurs if the server's response
instructs the browser to do so.

e®n goon 68. POST oonsecrnsi® 608 800 8 eammol. 6680)8)0med 500 RENOWD Oet
5GP coeed eeHess B g ® HB® Heed.

Option / 8wge 4)

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

e%n govs 5. eHDIIINDENS B ER) IR HVNBEHRS Be WOH EISex POST eam® GET
200 @8m wO8S. POST §B® D®ens e6D)e)nnn 60y o idd oes 60.

Option / 8w@® 5)

This is true. The POST method is specifically designed to send data from the client to the server in a secure
and structured way, often for processing or storing in a database.

6@ oos 8. POST pdr Jedzensl SL@n O GiEies 68DIe)RmEIe®s 5D HODBD 0
DBHBD HIMOEHS CEDL)NDMR eOm WD, eAes) 80 5D OPLID NE HINER &) KRR HE®
OC®) .

So, the answer is, Option 5) to send from data to the server.
OR8), BENO dses Swde 5) esiv®ed cm eSDIHMRD OO 8.
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47. Which of the following statements are correct regarding website publishing?
e0d gdws oBE® H3® (publishing) EBPRSVews HOOE o OO &7

A - One has to obtain a domain name to publish a website
c0d gldws oBdn DGO Cedn Do® ®mPwE (domain name) ERI®D WHCO.

B - Before deciding to host a website one one’s own computer, one has to do a good cost-benefit
analysis one the same.
2®)eE® 3mIDG O ¢Rd osimome (host) eee @8 HERD HoOm HSPD 0,
wedn & BERed emie B3Ow-gd@® (cost-benefit) BeCetnws wE W ©.

C - Shared hosting will provide faster access to the site’s users all the time compared to either virtual
private server (VPN) hosting or dedicated server hosting.
godn e2IEGRD e8De)wmne (virtual private server) ) oHRSOR 608 § 680)1E)0mrD
(private server) e® o8 HSEWO O el ©BE® H3® (shared hosting) &® S0® @O
086l =0BERDRSO O 8WOS £EEKOE EAMeEEH L.

1) Aonly. 2) Aand Bonly. 3) AandConly. 4) BandConly. 35) All of the above.
A . A ®) B ocofh. A &) C . B &) C oof. o0 BOAER.

Answer : 2)
Explanation of each statement / &5 &5 m®w eteng@ H3@:

Statement / &eXx9® A

This is true. A domain name is essential to make the website accessible on the internet. It acts as the
website's unique address (ex: example.com). Without a domain name, users cannot access the site unless
they use its [P address.

cPn s 8. 60 R a5OLMEND 88 o H3PD B8 MIWE GHBOGS 8. OB O
a88ed goms BB eee Hw OB (6e): example.com) D68 ®mMVWS MRV, OHEDRSO OB
IP SBax 280D DOskes 58 8o 0 GO0 BOR® eM®ID.

Statement / geoxom B

This is true. Hosting a website on a personal computer can be cost-effective initially but may involve
higher costs for electricity, maintenance, and security. A proper cost-benefit analysis is crucial before
deciding on self-hosting compared to third-party hosting services.

ePr 603 8. 8K =0vMBED 608 GROKS HVWMONBOR ©Iet® B E®Ee)D Br ad
2 SRR, NVBND 06 HOBPD HEH) B8 BOOIRE GOt 90 e, eod® @B HFWOD
es0) M) %acb@es) 80 Sowe-aTmOnsDn BHOn HEPD b 58 Blin-e5E® JGeCeNwE 9m)
ey @o.

Statement / gedxa® C

This is false. Shared hosting typically has slower speeds because resources are shared among multiple
websites on the same server. VPS hosting or dedicated hosting offers better performance as they allocate
more resources to the website.

600 goO3 8. OO eLDe)nwed 857 08 B DO e eRE)EB® IO AOS HYRS
HEBDODBOG EIVDBERS BHe@MP 8w &im. VPS osfmonsdn o) mief) ouimonsidn 6O
0800 if) 6lan 608 Wom B OB emie, MOB NN @) 6eR.

Therefore, the correct answer is 2) A and B only.
OO, HOOE BENO 2) A e B @M.
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48. Which of the following is correct?
ooy OO HOOE 8 &?

1) Arduino Uno is the protocol used for setting up simple loT Applications.
enBges’ e (Arduino Uno) 0@ enbd 05 gsobere exed grodRd odn ©0s SHu@DRwa.

2) LDR and LED are sensors used in Arduino Uno based loT applications.
LDR & LED wg), eidwes) ces) @ ©ea® § IoT crne® oem @0 D& 0oedewm 8.

3) Serial.begin(9600) provides a valid baud rate to initiate the serial communication between the Arduino
Uno board and the computer.
NB@ea) cIem DO &) eSWINHD GO eEvD oHeSeMwDO (serial communication)
@EB3®0 Serial.begin(9600) De-r @B G (baud rate) BeGS.

4) Since Arduino Uno does not have a hard disk it is not subjected to unauthorized data access.
PERe® IO €ad BSDE ad He) OO §HOHO B QEOBK® DEPD B cMMES.

5) An ethernet shield must be connected to the four pins between A0 — A5 of the ATMega328P
microcontroller.
ATMega328P Sag eemend® Al —AS 50 58 500 Sobemnd ogms (ethernet shield) @SR
D Q00 .

Answer : 3)
Explanation of each option / Swden oteed H3e:

Option / 8@ 1)

This is false. Arduino Uno is a microcontroller board, not a protocol. Protocols refer to rules or standards
for communication, such as MQTT or HTTP, which are used in [oT systems.

e®n goms 8. Arduino Uno vy Sige oD 9000n 8o 5Hu@ogn:s emed. Hwu@dg g loT
€50 ®dm O MQTT e®j HTTP i85 osifedeon oesm D& 35 oo o6 .

Option / 8wEe 2)

This is false. While LDR (Light Dependent Resistor) and LED (Light Emitting Diode) are commonly used
components in Arduino projects, their inclusion does not make them specific to loT applications.

e®w gomzs 8. LDR (Light Dependent Resistor) @& LED (Light Emitting Diode) Arduino ©z)@a80@
ABED MO 0% 00D O® gud, &) gined H3® [oT ewed® oes SecEdm exed.

Option / 8m@e 3)

This is true. Serial.begin(9600) sets a valid baud rate to enable serial communication between the Arduino
board and the computer. This is an essential step for initializing serial communication.

e®r oos 8. Arduino &0 05 eO0vIDe D0 Rl o5Hedemn oo S50 oee
Serial.begin(9600) ®@e@ baud gyBGE cwed. gAY 6Hedexnrd MO8y HER oe® ©d®
GondOs BKOOH.

Option / Sm@e 4)

This is false. While Arduino Uno lacks a hard disk, it is still subject to unauthorized access if adequate
security measures are not in place.

e®n goms 8. Arduino Uno & €ad odwns eom@id oo, o@ends oooen 98s Susi®wm
eMOHES »HP OO DOV HFHOHO LEBBRHMO KOD ©8.

Option / 8m@e 5)

This is false. Ethernet shields connect to the SPI pins (ex: D11-D13) on the Arduino board, not the analog
pins (AO—AS5) of the ATmega328P microcontroller.

eRw goms 0. Sobemd o 0P8 dsfesd Arduino g0oied &3 SPI o8 (cex DI11-DI3)
e0» 8o ATmega328P ©igg EDed gtm 08 (A0-AS) emed.

Therefore, the correct answer is 3).
OO, HOOE BEMO 3) ©d.
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49. Which of the following statements are true?
ooy 900 DS oos d € ?

A - Generative Artificial Intelligence (AI) tools can produce new content or data, according to their
learned patterns.
Sy ad® QED (generative Al) c@OREORD, QY gev®E CIOSO GRO §EY GFOOD
(content) 6®) ¢ 6] SHEIeHn BE HIDG.

B - The use of Generative Al Tools such as GPT with user prompts is an example of machine-to-machine
coexistence.
obGen g0 (user prompts) @&m GPT 5 oo a5 YED cVOES MITHH KSY-HBY
0O (coexistence) GE® EEIDOLHH.

C - Although Al is used today, strong Al (machines processing general intelligence and capabilities that
are similar to human congnition) still remains a theoretical concept.
DaH® YEI® 120 @O §Oc, PR Mad® YED® (strong Al) [BHE @eHewd (cognition)
0 N3 JEIG &) BHLOs 8D KSy]| DOV HBWBED CWBERSD OB.

1) Aonly. 2) AandBonly. 3) AandConly. 4) BandConly. 5) All of the above.
A 0. A &) B 0. A &) C oo, B &) C o). 9o BOAER.
Answer : 3)

Explanation of each statement / &5 &5 m®w etene@ H3@:

Statement / &eXx9® A

This statement is true. Generative Al tools, like GPT, work by learning patterns from training data and
using that knowledge to generate new content, such as text, images, or audio.

c®® gwmmrn ousnd. GPT 8i5 Son abdd Y cPDES, ome coim OBS OO K™ 6!e O
150 @ODErs @), O, 68 KO3 5 MO gSbrm coEmn B3 G Hu) WOB.

Statement / geoxom B

This statement is false. The interaction between a user and a generative Al tool like GPT is an example of
human-machine interaction, not machine-to-machine coexistence. Machine-to-machine coexistence refers
to systems where two or more machines interact or coexist without direct human involvement.

cOR PO gEBRD. olGewenny o GPT &8 oo bR YL 0Oed god HSDLHD)
DNO-05Y GSDOFPR) ©E®) CODOMRD, ESPERS KNP OHEOMD EMED. BHPEDS BSY
00805n 1By 0 358 NEHTORHS 6O KBSy e 6] Ol VML GSL HW) WO )
00805608 ©DHn ©H 8.

Statement / ge@m C

This statement is true. Strong Al, which would mimic human cognition and general intelligence, has not
yet been achieved and remains a theoretical concept.

cOR LWHH HHBHD. DNO HBIDHNG 6 OIVDS YERD GHDO® DWOH GOBHOW Al DOV
015 DO 6® eMIAB GO BN DD HWEERE R ©OB.

Therefore, the correct answer is 3) A and C only.
OO, HOOE BENO 3) A ooy C .
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50. Consider the following statements P and Q.
oo P o) Q 8035 oeusie.

P - A qubit od a quantum computer can have a higher number of states than a bit of a traditional computer.
DOSO8 dmenmen HRPQOMO (qubit), BB edwEnmnD QOO O8) Oif) HWBHO (state)
oM B ®.

Q - Quantum computing promises to perform calculations, currently beyond traditional computer’s reach,
at incredible speeds.
€190 ©)80e)3n eOOIMBRDO EMNDD e ®EMK B3, gleews eammd 60wwrHss H3®0
BOSO® S@ENn EOSDD ©)E.

Which of the following is valid regarding the above two statements?
9 DKRD ecH HBAFNERS CHD OO D@ 8 &7

1) Both statements P and Q are correct and statement P gives the reason for Statement Q.
P Q 0o 8035 eco® HOOE O gmo, P Ousdn, Q D0snd &nd 0.

2) Both Statements P and Q are correct but the points presented in the two statements are not related.
P Q 0» D085 20 50 ags, dosd 28 9Eles eweds wOiE) ol 6OSR®ES ao.

3) Statement P is correct but statement Q is incorrect.
P 9055 5Oi0E O oo Q Dosdn OI0E 8.

4) Statement P is incorrect but statement Q is correct.
P 90580 08 O o0 Q dusitn SOOE 0.

5) Both statements P and Q are incorrect.
P & Q oo D035 ecm® DOE 8.

Answer : 1)
Explanation of each statement / &5 &5 gm®w steng@ H3@:

Statement / gedxo® P:

This is true. A classical bit is binary, representing either 0 or 1. A qubit, due to superposition, can exist as
0, 1, or a combination of both, significantly increasing its potential states and contributing to quantum
computing's efficiency.

60K on3 8. s FYDN £OR® O® g0 O® 0 e 1 Hewisan OB, 88 SDmvwy H3®
esineds 5RO 0, 1 6o ccew®d SNOE e SOBK ®if gm0, O8 S0d HSBORS LIEB®
@ R B8 MO BSOS advEMEd MLWEPERMOND £)0w 8.

Statement / gedxam Q:

This is true. Quantum computers excel in certain tasks (ex: factoring large numbers, solving complex
optimization problems) at speeds unattainable by classical computers.

6P 08 8. BeSOE alvwEnn ©8mOs =OOMBORD & DO®D MDD O®RHS &S
;MORESD (€e): BME ©oBB) IVWWOI®, DB VSO BOg SHED) 8EED 8.

Qubits' ability to represent and process vast amounts of information simultaneously directly enables
quantum computers to perform calculations that are infeasible for classical computers at incredible speeds.
So, P provides the foundational reason for Q.

Se eMONOT LG SO0 SHltegr HOPD ©® HIHBPD HRTYDS ©n HHED, eSO
a3eDORD GIeHD eMed 68vnihs ;o3 COMIND OEH) DE eMHD “IH® HO® &e
HOP0 ©agd® aPn OB, OWBS, Q ocH YB® c5nd P oownd.

Therefore, the correct answer is 1).
O, HOOE BEMO 1) @d.
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2024 AL S.ESSAY REVIEW

1. (a) A form that a user can use to enter a complaint regarding a good or a service that he/she received is
shown in Figure 1.1. The HTML source that was used to make the form is shown in Figure 1.2 with
seven blanks (---------------------- ).
eS6ernrnd Ry/aio @ 8 MFINGS 66 LD o wie “iPHCces HEPD ®Bn BE Hid
eejoRn Oten 1.1 & eried. 9 ecivdn €D =8» weg HTML oodn Semied (-------------
--) @) ¢ OGS Gtow 1.2 & gio.

Central Province

Public concerns form

Concern
District: | Kandy v
Types: Goods Services

Description:

Complainant details
Name:

Email: Phone:

Submit

Central Province Consumer Affairs

Figure 1.1

(i) Fill the seven blanks of Figure 1.2 to make the code complete.
O 1.2 5 edon olgben 5300 &8 i Hdmis oL QOdS.
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<html>
<hl>Central Province</h1l>
<h2>Public concerns form</h2>
<hr style="width:30%;text-align:left;margin-left:0">

<form method="post" ------------------- ="./action_page.php">
<h3>Concern</h3>
<label for="district">District: </label>

K mmmmmmm e name="district" id="district">

<option value="kandy">Kandy</option>
<option value="matale">Matale</option>
<option value="nuwaraeliya">Nuwara Eliya</option>

{ =mmmmmmeeeeccaaaaaa ><br><br>

<label for="ctype">Type:</label>

<input type=" ---------"-"-"-------- " name="ctype" id="goods"
value="goods">

<label for="goods">Goods</label>

<input type=" ------------------- " name="ctype" id="services"
value="services">

<label for="services">Services</label><br><br>

<label for="description">Description:</label>
<input type="text" name="description" size="25"><br><br>
<hr style="width:30%;text-align:left;margin-left:0">

<h3>Complainant details</h3>

<label for="name">Name:</label>

<input type="text" name="name"><br><br>

<label for="email">Email:</label>

<input type="email" name="email">

<label for="phone">Phone:</label>

<input type="tel" id="phone" name="phone" size="10" pattern="[0-9]{10}"
title="Invalid telephone number"required><br><br>

<input type=" ------------------- value=" ----------"o- - ">
</form>
<br>
<img src="flag.jpg" alt="Central province flag" width="50" height="40">
<a href="http://www.cpca.lk" title="10, Hill street, Kandy">Central
Province Consumer Affairs</a>
</html>

Figure 1.2
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PHP forms allow users to input data through web pages and send it to a server for processing. These forms
typically use the HTML tags such as <form>, along with various input types like text fields, checkboxes,
radio buttons, and submit buttons. When a user submits a form, the data is sent to a server-side script for
processing.

PHP eejo® 968 odBewisio ¢0d 89 o0& 850 §He)Hn 90 ONndd SEH) 6SOE)RNMRmD
wdR0 98 BEERE. e®R esivd® mPezsens <form> &8 HTML cae® e@55@ text fields, checkboxes,
radio buttons && submit buttons 8¢5 88 ee)® BL® ®Bm) DOR. OBEMenr esjoPwE §ESews
DO 90, e OB ©em server side script OO ©OH) EIED.

o GET Method:

The GET method appends form data into the URL in name/value pairs. It allows easy sharing or
bookmarking since all the data is visible in the URL. However, because data is visible in the URL, it's not
secure for sensitive information, such as passwords.

GET p@w @& URL &0 a®/aon @oe dvens esitd coio don »08. 8xe® ¢vim URL
e cams®®m O ADS O CHHEDS 6RAE) WIHPD em) 8] HER HORVD 9B HEERE. ewes
e®nw, URL deid e camzs®@m O» b, ooe Oi8 0608 emondt 6EH 00 ;ONBD
emed.

e POST Method:

The POST method sends data in the body of the HTTP request, not in the URL. This makes it more secure
for transmitting sensitive information. It’s also better for sending large amounts of data. POST is the
preferred method for most form submissions where user privacy is important.

POST p®r @& URL &ets eem® HTTP 9CRe® g3nbunn nE 5o DR, 600 0:68E emondt
oBedemn 5O ©e® DT MHOSED DORB. TR 8D SOIES O Beem € O O8) QEK®.
08D 69EMRDTOn die®md O 6j0® e POST 008 wes DOK3E.

Let's find the answers for the seven blanks in the question.
oE®eE i B8 D oD OeH SENOr ePE®.

action

<select>

</select>

radio

radio

submit

N| N | B W N~

submit

(i) What happens when the user presses the 'Submit' button on the form?
a0BHEmE eeio®@ed Submit eABHO 07 80 N B¢ 8e?

When the user presses the submit button in an HTML form, the browser collects all the input data from
the form fields and sends it to the server using the method specified in the <form> tag, typically GET or
POST method.

e8&em® HTML eejd®nm submit button &8 80, 602 oduad esio® Sednds Bog®
Me)® evm dn DO <form> CREREE SHEOND €50 g8 PVI® @S O LSDLEMHRO OB,
o@esens GET e®] POST 9@® 8.
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(ii1) What is the benefit of using input type="email" for the email address entry field instead of
input type="text'?
O-ONSIE CBD® GIES DO esdpw Ee® Input type=“text” OxOD input
type=“email” )0 538 B nOe?

Using type="email" instead of type="text" in a PHP form input offers several important advantages,
especially in terms of user experience and data validation. When a field is set to type="email", modern
browsers perform automatic client-side validation. This means they check whether the input follows the
standard email format (e.g., contains "@" and a domain like ".com") before the form can be submitted.
This reduces the number of incorrect or invalid entries being sent to the server.

PHP esio® memms type="text" 000 type="email" endeon B3 Oewd OB BB
Bed®ensl oO0BHED aBeiDd ©om c5m DERIVMOMD &I E) ced. edpws type="email",
eERE 0B & 80, O odNED SOBHWO EESDC)RW-NVED DERIQDOME Be BWOB. OB
gems DOses ejvdn g@Eles 53D 620 MEHH ©Bdm ey oeic It HHODD®
Dogese e (€e): "@" ©® ".com'" 5 D0 gy 0) QY oS5® Do VOB 6d®
eEDI)BMPY KOS OIOE 6 HOEKW GIED HOS ®I® &8 DOB.

(iv) What can you guess about the purpose of pattern="{0-9]{10} "with respect to the Phone entry
field?
Phone gipes H53e® Hednnd ae)gd® pattern=“[0-9]{10}” & go@en SEACD DO NS
oCR® BDE & &7

This pattern is used in an HTML input field to validate that the user enters exactly 10 digits, with no
spaces, letters, or symbols.

BSons, ot 6m)) ey eMIHD 63BHERDW D3R eEHHE 10 I Hoes DO D DHYOT
5320 HTML epe)e sesSnnm e®@® 00© édm) ©OG.

- [0-9] specifies that only digits from 0 to 9 are allowed.
-[0-9]0 80 9 &0 PESDE® RS GOEd & a5 D LeHS WOB.

- {10} means the user can enter only 10 digits. Input with more or fewer digits will not be accepted.
- {10} cseansd gems wOSes ©SBERDWO GICT BE e 9EEm® 108 oD OB, Od
e® &8 9eDNE 6fm N BEGWS) eMEICR.

So, a valid input would be something like 0712345678. Inputs like 07123, 07-12345678, or abc1234567
would be rejected by the browser before submission.

OB, B me)mws 0712345678 i3 e Oy ai». 07123, 07-12345678 o) abcl1234567
5 ened® 9Eles H300 o0 0 auluind 888 obeds oy EIed.

This kind of client-side validation helps catch errors early, reducing incorrect data submission. It’s
especially useful in contact forms, registration pages, or any field that requires a specific phone number

format.

6®® MO 6LDIL)ED-OVEED DERIVMOM®D IO et 9Elsn B3P &8 DO, RS ecje
BE @0 comd 8. Or HBASNm esjOD, BWNES 8] & 5HEOD OO o HADRS
gOus R BeSpuy Secieens £erIEHDT €.

(v) What is the purpose of the use of title="10, Hill street, Kandy" in the <img src code line?
<img src exd edged title="10, Hill street, Kandy" edmed go@en wnowie?

The title attribute in an <img> tag adds a small popup text that appears when a user hovers the mouse over
the image. This can be useful to give extra context, such as the name of the object in the image or a short
description.

<img> corowm &8 title @IMwr, ©3GeEmenny On P YR D) i 50 ELom i)
RS & DOB. Oteed &8 O8neES »HP 6m) 6w SEorE 8 RO osliebors ER) ERD
ePn EewiEmOs Br ®IHR®.

Note: In the question, the title attribute was mistakenly placed inside the <a> tag instead of the <img> tag.
00H®: OEHEEE, title @IMe®®B <IiMZ> CHERMPD VE OO <a> CARIDD DE OOERDS HR) &io.
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(vi) Explain the main purpose of the HTML code extract shown in Figure 1.3.

Otow 1.3 8 cosion ee emdes QR ol nEE?

<?php
$host = "localhost";
$db_user = "student_user";
$db_password = "student pass";

$db_name = "studentDB";
$conn = mysqli_connect ($host, $db_user, $db_password,
$db_name);
if (!$conn) {
die("<tr><td colspan='3'>Connection failed:" .

mysqli_connect_error () . "</td></tr>");

¥
$sql = "SELECT student_id, first_name, last_name FROM stu-
dents";

$result = mysqli_query ($conn, $sql) ;
if (mysqli_num_rows ($result) > 0) {
while ($row = mysqli_fetch_assoc ($result) ) {

echo "<tr>
<td>" . $row["student_id"] . "</td>
<td>" . $row["first_name"] . "</td>
<td>" . $row["last name"] . "</td>
</tr>";
}
} else {
echo "<tr><td colspan='3'>No students found .</td></tr>";
}
mysqli_close ($conn);
?>

1. Database Connection / 5o ©8c) o8esamOn:

The code starts by defining variables for the database host (localhost), username (student user), password
(student_pass), and database name (studentDB). It then tries to connect to the MySQL database using these
credentials with the mysqli_connect function.

eTmw MOBn e ey © ) ©FMOm (localhost), ©EBED em®® (student user), Yoo
(student_pass) ©® e ©8c) =®x (studentDB) oece SOes HLodaw H3e®8. gsfon O
mysqli_connect Goe 60 6@® DY MSm OB MySQL e 686)00 688 d00 coo®
OB,

2. SQL Query Execution / SQL 89g® Swmden H53e:

The main purpose of this PHP code is to connect to a MySQL database named "studentDB" and retrieve
student information from the "stu-dents" table. It fetches the student ID, first name, and last name for each
student, then displays this data in an HTML table format.

e®® PHP eximed gi® go@#n dsfes "studentDB" &8 MySQL eofo ©8e)0nd 68s5 & "stu-
dents" ©xeds Ges eMONOT ER) GWIHVB. O® @ Bxedyn e student ID, first name, o last
name @) @&, ©xd @@ em HTML 8® omomadnds eosiod.

3. Fetching and Displaying Data / ed® @@ @80 o® essid®:

The query is executed using mysqli_query. If there are rows returned (i.e., student records exist), the script
fetches each row and prints an HTML table row (<tr>) with the student ID, first name, and last name in
separate columns.

d@e® mysqli_query edmens Swsien 8. eSg oy @R € giriod (998, Gexs DHdm ©OH),
8560 O @ GSEWLE ERIC®® DR BHOOE Gexs student ID, first name, & last name &8
HTML 8¢ edgws (<tr>) 8ctum DOG.
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4. No Data Found / e ®8 eendc:

If the query returns no rows, it prints a single table row stating "No students found."

000 cS8€ mor e emeeses 8, &x "No students found." ©&eds ce®ms 58 8@ 6SEwS
YeFn DOGB.

5. Closing Connection / ©®80m00 O &i®®:

After all the data is fetched and displayed, the database connection is closed using mysqli close.

Bog® ¢ ERec® oeboan B¢ oo, mysqli close ®Pmens e ©8e) ©SMOD O)
c®9) EIed.

2.(a)(1) Following diagram shows the abstract model of information creation:
con O 80658 cesdsies eamdndt H@n HOe® Bwese eHaB.

A — B — C

Identify the A, B and C above.
e A, Boo C aconmsio.

A: Input/data / epe)me/e o
B: Process/processing / §@OE®/eieed®
C: Output/information / @8e)®we/emnondt

Explanation / ete€@ 83@:

The abstract model of information creation is often represented as a 3-step process involving Data,
Processing, and Information.

emMOnOr HLAEE Swwim Mmadn e J0 M, MINDHR 6 MONOT HINECD BKOO 3
DO R SOt 6ed.

Input/ Data / epe)es| ese
Raw facts and figures that have no meaning by themselves.
2500 gbdns edd &y DO D D).

Examples: Numbers, names, dates, sensor readings.
CEIDOI: oy, M, EHNWS, ocdey HWOS.

Input or data is not yet useful until it is processed.
FEIDND 66 eTD OIMen® BOT LERISHNOS 6MEd.

Process/ processing / §@0Rw/ ounsd®
The action or method used to convert data into meaningful form.
e gbdes MmOnmO addbomn S50 =8t WO HIO 65 PI®.

May involve organizing, calculating, sorting, classifying, or summarizing.
e8mn 538, vomn 53, db® 530, dLGwOMmMe HO® e®) eI’ B3O HIned B® HH®.

This is the transformation stage / @@ &30bm® GOTRE.

Output/ information / @Be)®w| eMOROT
Processed data that is meaningful and useful for decision-making.
DO DS oem OO 6H QErISNDS O LDy EH.

Information is the final output of the process.
emMONOT ) TPrOREE oo™ 9B IDGE.

Example: "Sales increased by 15% in May" (after processing sales data).
CEDO®: “B DN0edE SIS 15% HS o8 8" (BH® ey orweds o).
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(il)) Write down the A, B and C components of the above model for each of the following online

activities:

con erseds O 8 MOOKD FJOMon® oem), 9o ;waded A, Bo® C 00dn @0
EOSi.

Activity 1:  : Successfully logging in to your favourite online bookshop to buy stationery.

0B €O BrE WP VW BuH® VOO e HISEDD VIND 8O ¥

Activity 2:  : Selecting the items to purchase and adding them to your shopping trolley.

SeE vl glve® emid) &0 AVew A eIRW (shopping trolley) dwzy HE®

Activity 3:  : Successfully paying for your order using your debit card.

G0 ©em 6w AV ®moom (debit card) @B O @VOWD Be H3®

Activity / §cenoe® 1

A

Username and password / user login details / ©3&eD an®n oo osen | odben 8068 d8mo

Ex: Username and password entered by the user.
e0BrDe) 888 giaed DO e e0BED MIB 6 Josen.

: Checking whether input valid / user validation (authentication).

NODN® DEWE | ©OBED DEMDOMG (oean) 618 olse H3®.

Ex: The system verifies the entered credentials against the stored data in the user account database.
cEBn olBen BB e ®INED G DO B eTf®» RO HeOHD HNES DE
GBS OHBEND DORB.

: Letting user in/ display home page

0BEDMO Y8 B8O &in® @0 /home page 500 o8 E®.

Ex: Login success message (e.g., "Welcome, [ Your Name]") and access granted to the user dashboard.
8860 EODSO MO (&) "®IEdens SEvHY, [Ped a®]") ne OBHED COWOT GOOOD
©2ednn @) & &io.

Notes: Any form of specifying login credentials is acceptable. / @ez® peEocnD B8008 glwey Hwe
55 BEgwdy ®iHe.
Ex: email + password, mobile number + password

Activity / §@emon® 2

A

Item(s) to purchase / selecting the items to purchase
BRE WD glud/n BRE MiBHRVD gRH® eO) WIE®

Ex: Selected item names, quantities, and product IDs chosen by the user
a3BHEmE 888 eaiO®s eMOINs GRme 58, MRS 0 HSED ONeHSess

: Compute total cost for the (selected items/ items in the trolley)

(cBed erIO)ns aRud/aBod) e YO B3SDin DN DOSS

Searching the selected items and putting them into the trolley.
60Ot GRm® 6xdd o® &8 eQRWO &i8®.

System adds items to the virtual shopping cart and updates total cost
€80 gods 08y DOSHRD gRoP Oy DO YO B3N OTMRD OB

: Total cost / display total cost @ 83w | @ 830w gebemn wOB

Ex: Displayed cart summary: list of items, quantities, and total price
2ehean DOTD EI0NGR: RO EIRESHD, SDMHS oo O BE
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Activity / §oemon® 3
A : (debit) card information / (60) 8o emOnST

Ex: Card number, expiration date, CVV, billing address entered by user.
ebGrnr) 88 et DO® @ MBS Gwn, BC DO Exnwk, CVV s 8.

B : Do the payment process to do the fund transfer for the amount that has to be paid / debit card validation
/ bank processing / accessing the payment gateway.
ewdn Wy Yee 6CH GO¥eR 0r B oe®m 6wdd HWORK Bt WOS® | B0 MBS
DEQDOI® | Aoty NDBO | eWOE IORD Led® OV.

Ex: System processes the payment via secure payment gateway and confirms with the bank.
SERB® PHODBD 68 €00 HOH) MR HWHD DO VD B DHYOT WOR.

C : Confirmation of payment; initiate the stationery delivery process; showing the details relating to the
payment.
emO® ®yOr H3E, BB o5 ode) Hded® HWORL MOBn 53, eWSPD fe)g SO eSO,

Payment confirmation message (e.g., "Payment successful! Order confirmed.") with order ID
ged onesPon 00 w8 DHOr H3e® eMORN®W () "exmdd MmLIDR! &LEYRD
DHYOE."

(ii1) At a later date, after successfully logging in to this system to purchase the same items, you decide to
use the 'Repeat Previous Order' option given at the site. Write down any changes to your answer for
Activity 2 of part (ii) above.
on EmnnDd bONd 6®® =€BKR0 £0m O og O gROPR O® BE “WiHPO glded &id
Repeat Previous Order (0o giog® ogs 8¢ 205s) dnden o H300 AR DO DOB.
oo (i) cmds cem AR 2 HMONRD GeIEd &5 SENeOH 02N greoms &) Bw) £Osm.

Activity / §@em0e0® 2
A : Last order reference / last order details / selecting ‘Repeat previous order’ option.
ao0® GiENg® 6D | OO GNP BSHO | ‘eed AR MO WOSH’ SwELn eBoe.

Previous order ID or customer ID (used to retrieve past order details)
60 gIINed aes®en &) e)dexi®n siexden (cadn GIES B0 @) WSRO @Dm)
DOR)

B : Get items of previous order and compute total cost for the selected items
el gLEINQed gRHO EEHK® eDOIVS GRoR oeHm YO B OIH®D WOS®

Check the availability of previous order items and compute new total cost for the selected items.
sl gENe® gRoRde E) Ko o D ode DO eOVS RLR oeHm HO YO B3SO
QIR DO,

C : Display item details with total cost / @® 830w 0@ B 6890 eosiDsi..

Displayed cart summary showing the repeated items with their quantities and total cost.
aNdm SN0 ER) VWM glo® e SRS o YO B0 6O 6ESO® cart EIONG®
eebean ewed.
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(b) Open source software require the users to be technically skilled in setting up and configuring them.
Briefly explain how the setting up and configuration are usually done in proprietary software.
O0am @EXe (open source) dagwle® OO (setup) oo dewsed (configure) HEO ©SBEDWSO
& 80cd e nNoED 5O gOvs 5. HBNS ©&m (proprietary) DacwwOE OO ©®
Sanen HO0 ©IDHBeDS BE 6MEOH HIEMOD GWIGRS SHES.

The vendor must provide the setting up and configuration support.
edegsie) OB ke o Saxe HOEE oMK ED) EO VH®.

Explanation: / estexg@ H3@:

Proprietary software is a type of software that is owned and controlled by an individual or company,
where the source code is kept secret, and users must follow strict licensing rules that restrict copying,
modifying, or sharing the software.

BTMO VacIe®@ 8 AEOEeNR 66 W 888 HTMSFOL £05 6H LIERID® WOM DAL
OL®RH, OBE YEIB DK OHBOND D) B gm0, OBEDRES ®acwre® 80 53O, O
539 o) eRde) DD B WO €18 VLD HP HGADIDD WE POE®.

In proprietary software, setting up and configuration are typically designed to be user-friendly and less
technically demanding compared to open - source software.

SO VAL MOE, VDD O SHBOD HVNIEHRS SHLAE VO MBS SOBED-HDMS O
g0 90ay YE)H acm® M) HHE® 00 medn Dvwens &8 RPN &5 ABS.

How setting up and configuration are usually done in proprietary software:
0ID)DBERS HIWO VIEWHOR IR 0 DHBND B WO® MO

Guided Installer / ®bemicedm® SO0

Proprietary software often includes an installer that guides the user step by step.

BTMO PactMeDRD e 80 eOBHEMWO BrHedS Brdd ¥ s%o® SLRE aIaEs 8.
Users just click “Next” to proceed, with minimal decisions required.

800 BOI gOvs O» 08 9ESWO RO =0BHEDES “Next” SR DOG.

Automatic Configuration / 80wm-8r Sex®n

Many settings are automatically configured based on the system.

eee)) wR® SfBn O» SemHTD SDRPHHED SN WO &IO.

Default settings are optimized for general use, reducing the need for manual changes.

088 opa® VBB MIODDN 0OCH) LOSHDOE DO G5 goo, b8 DuswS® oeHm
OGSO &8 DOG.

Graphical User Interfaces (GUlIs) / 8gn «38gd guoi@nns (GUIs)

Configuration is usually done through easy-to-use menus or preference panels, not command-line tools.
Soxnn 0RHsens B OY) ERSEs B® 65 cRDERE ®Om) emd MIDHWO SOE (Id®) em)
oM SIHDE DOMEB.

Technical Support and Documentation / mSefio oo oo COHBIR

Proprietary software often comes with official support, help guides, and FAQs.

HVMO Pacwe® eAeD) IO HE HM©, CEMOD NDewiteln 6m S5O GO G 6B ©rSeg.
If users face issues, they can contact customer support instead of troubleshooting on their own.
eSBenRS ®i0® dRD Yun eeses »S, RSO BSHOR eeim HOwWwommn H3® cOg5P0 ©)SexiBHD
OHIO OBRSRD DO Om BHE.
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(¢) While Information and Communication Technology (ICT) allows us to create and disseminate our
intellectual ideas in more efficient and impactful ways, it also contributes to a higher level of
plagiarism than in traditional (non-ICT) methods. Briefly explain the reason for this observation.
goel REIR® gemE O MORSERD 0 Ve I DOH EES SOAMR DO ONSH
5300 eMmOndt &) os5Hedem e (ICT) 98 oiende, 90, o8ge)dm (ICT eam®id)
DOOED O8) OBa e®wL® (plagiarism) e €& 98 EERHE. O° 5B HE® EHD ewIews
OBESD.

With ICT it is easier to get / modify information and publish other’s material as one’s own.

eMONOL &) OS5 MBS OGS, eMOPYOT @) WP | dxs 3B oo g3 gues £O5
DO cEH LMHKD o H3® e®men.

Using plagiarism removal tools / paraphrasing tools can be used to publish other’s contents as one’s own.
OO eDVwH 908 D8 POERE | ©OPLLL POERE MM WOBS S GLes GBDOGOMBS
DHOVSeE® RO LMBHD o D¢ ®IS®.

Explanation: / etexg@ 853®:

ICT (Information and Communication Technology) makes it easy to access, copy, and share information
quickly through the internet, digital documents, and online resources. This ease of copying without proper
acknowledgement encourages more people to use others' work without giving credit, leading to higher
levels of plagiarism compared to traditional paper-based methods where copying was harder and slower.
eMONOT &) OBBEOEH MBSO FSHOE®, HBOE R 66 MOV HFss HOM LESHS
eMOnOL 6Om ed®n O, Boes H3® o eRe) KIS cng OB, 5HB SEDIHVHS eMOD Boes
5368 PR smRd, auSes wad Mo @) eME HSm HERD d) Bdne ESOT WO amO, BOo
530 edwoO &) PSem® § ©IBue)Rn DALB e PR O BHe® 80 gHE DTS OO®) EDILEERD
o® oed.

(d) Some argue that the increasing use of Information and Communication Technology as an indirect
contributor to global warming. Briefly explain a major reason for this view.
eMONOT &) 65O MBEIEE PHE N HIDHH MIRK CMRD KeH) DY 6ED &N ON
00 P&t DbL WOR. O PMHHD YR 6HNDN CWICHS SHESM.

The ICT sector has a high energy demand. Production of electronic devices and their use requires energy.
Most energy production in the world still results in CO; emissions, adding to global warming. Thus there
is a significant contribution of ICT to global warming.

eMONOT M) HSHETE MBI Gornd PHE PRGHD PCERD SOH. PEERIEISD Col® HSNeH®
o ed BDn OeHm GOS80 gOvs 8. epimed edesn) Veuwd SHSeemne 9005 CO,
8e®i0nnd el 0% G0 O e®WIRK CMRPVD Oy BMOR. OB eXIRW CMER HEH) MONOT
o) 055e8e® MBEH IEDHE QY CKLBOMS oond.

Explanation: / eteng@ H3e:

The increasing use of ICT leads to higher energy consumption, especially from devices like computers,
servers, data centers, and network infrastructure.

eMONOT ) 0s55edes meEn MBS Of O 50 KD olexisan gue B, deueens
a3meEn, eEDIE)ED, 5D VNSLEIN 0 R RODE OHEDE i Ecel® ORS.

Much of this electricity is still generated from fossil fuels (like coal and oil), which release greenhouse
gases such as carbon dioxide (CO:) into the atmosphere. These gases trap heat and contribute to global
warming.

c®® TeRons 8 LRINE MHOVS Sun dses WS Dewwed® (CO.) 85 ®HSM®O O
OWe®IeD 8e) ®3» eeBR 9 (O3 ol o emd Oid) PB5. PR RS MS® QRO
o8 DO 6WIRw MRV ) 68.
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(e) You browse an online product catalogue in an e-commerce website looking for a product purchase

(®

and the website collects your product browsing history without obtaining your consent. What is the
security related concern that you face in this situation?

DB meiines SR im0 AR 9-OMSH 08 gRdnd Ml dJeDiCEE Blne 80 AV
&ONB0 ERIMIHVDS eMOd O 0 gldrn AV M Bied® 9fmen Oy WO ®SHRE. O
gOeeOE AD Yo ecey MOB@OO ge)g A (concern) RO €°?

Privacy violation / breach / een€®@ws0w cBr-eaw H3®.

Collected data could be used for targeted advertising / given to third parties.
Oy DO® @ LT PRSDOD OEE &IOS 6eHm) MIM) DE HIDD | DO SVGOBSO E)
En oHe.

Explanation: / etet€@ S3@:

The main security-related concern is a privacy violation. When the e-commerce website collects your
browsing history without your consent, it is tracking your personal behavior and interests without your
knowledge or permission.

NOBRD PSR gD EDHER O CHesm) CERYGHHD. O-O)fics 0 gldn ®ed
RTeHS eMOD Red YES 9mmn Ols DoOx 80, O» Ped €INed®F o) GOHOWHS EMOD
Red afvpw oddd o®n CiBnNEOrs 53 Bee WOR.

Why this is a problem: / e®» ®000 O&les &d:
You are not in control of your personal data. / @2 ®ed QE®ED D CIRMEES MDH.

That information could be used for targeted advertising, sold to third parties, or even exposed in data
breaches.

O® eMOPOT PRIDOD GOEE CINO® KM MIM NG HIH®, 6NHOH VMOLSD Dy @Ied,
HDHEDND BD CERI® HOG ODEE &) HOOOM® BB MIH®.

It goes against ethical and legal standards like the General Data Protection Regulation (GDPR), which
requires user consent before collecting personal data.

00 QR e Ol 53D et adBem MDD OGS O VNS &5 OB OQEIB
(GDPR) 8153 ©e)@2)0)6@n oo 5500 85550 ©0ensd 8.

Fill the two blanks of the following statement:
ooy Duted S&mrs ecm QOdSIM

In a reverse auction, from sellers and buyers, Sellers do the bidding and usually the lowest bid wins.
“ofedsiecBrnE, DngnSms (sellers) om ®iBBO®s (buyers) gpeds Snenduwodrde
g (bids) @€l B3 B O® GO ERVDBERS GAO EGD SEO®ING WOR.”

Notes: / 05
Other synonyms for lowest are acceptable. / 80® ©€c®) a5 R & SEOD HID®.

Explanation / etet€@ 835@:
In a reverse auction, the roles are opposite to a traditional auction:
500 cOeEBWWE, HOMOS BB OSEBOWO ©BOOER 8:
e One buyer requests a product or service / & ®i5@ndedn SHSoicaws o) e600s 9@ &9.
e Multiple sellers compete by lowering their prices.
e BBwos RS Be a8 5SS O BOR.

o The goal is to offer the best (lowest) price to win the buyer’s business.
ORBM®H O5es ®WinBworeE DXNOn £ ISR HeH eMIE® (GAR) B e ER.
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e This method is commonly used in procurement, where companies try to get the lowest cost for

goods or services.
cP® POW VHIBCHS OBENCEE D)D) D& gm0, OHE HRHKE MR 6] 66D HE
gR® 85010 @) OdRD cTmm BOR.

3.(a) Draw a flow-chart to input the name of a text file and to count and print the number of words in
that file. Assume that the file exists in the computer. (Hint: Go on reading each character in the
file. Stop when EOF [end of file] character is encountered.)

O MmO (text file) H® MPeID® DO, OB eWINED &S DO RN ®ES DO FYenw HS®D
@iR8 0059 GES®. @D @D eOvmwed aif D CCCENDE DOSH.

(9Bw: emxed gaESeING MBS HHOE ODE®D B¢ wos®. EOF [end of file] [emxed 5@)0]
FHRDRIND & 80 HMO WOSH.)

\v
Count=10
mWord =0

Get
filename

[ Open file J k< lr‘ A
Count = count + 1

i

{ inWord =0 J inWord =1

Read
character

Space or
newlin?

Print count
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Notes/ @0®e5:
1. Other synonyms could be accepted for “inWord” values.
GOns OCH) 09 OB ot BEOD &D®.

e.g., for 0: false, no/ €& 0 ©E®: gooS, D
for 1: true, yes/ | oc®: oon, @O

2. If ‘inequality’ checks are being used, then the ‘yes’. ‘no’ labels need to interchange.
go®am oie 8o wosesS »8, ‘R, ‘e’ 6CAE HODCT WO BB @M.

3. For the conditions, the question mark symbol(?) is essential.
eMSBEEDH HE®), SEGMOD ENE 0eNG(?) GHSO®S 6.

Synonyms for ‘Get’, ‘Print’ acceptable./ ‘Get’, ‘Print’ oc® o oc Sgom &nHo.
Special Note/ Sed® ©d®e:

1. There were two alternatives in the original marking, but later the second alternative was removed.
83 cn®g) 558 Bosend Bwce ccws HAM, YD ©ad e LR OB WO &IO.

2. The given answer corresponds to the first alternative in the original marking. In this answer, only

spaces and newlines are used to identify word boundaries. As a result, other valid word separators are
not considered. Additionally, numbers (e.g., 33482) and symbol combinations (e.g., %" &*) are also
counted as words.
e € &5 BENO B cn® 5368 B0oend =g SmEend g0 8. 6P BENELE, OO
ABE @em BP0 HEmS 0 9O L) LRI ®IOm 8. 08 EBHOERE 6E®, OB DR
D0 608 DOSHS HED) DERY) EMEIER. B GODHOD, @B (€e): 33482) oo Goewy Goeriss
(€e): %"&*) & DO®» eEE VWIS ®y EIED.

(b) Write down the output of the following Python code.
onn oBnd emed ofe)mn BY) &BOSS.

def check_values (n) :
result = []
for i in range(1, n + 1):

ifi%2==0andi% 3 ==20:
result.append (i)

return result

output = check_values (12)

print (output)

[6, 12]
Function Definition/ @» gbd ersd®:

def check values(n):

e This defines a function named check values that takes one parameter n.
e®w» n 0P @een check values &8 Goos gbdd cOB.

Initialize Empty List/ 86 gt3800 pno8s H5:
result = []

e A list named result is created to store values that meet a certain condition.
©8 cmeEBND HEOE® FOKs G S5O0 oem Eiddny 8 e eBHdens oD 8.

Loop Through Numbers from 1 to n (inclusive)
| 80 n &30 ®@x) ®H0m @S H3R(GHEH):

for i in range(1, n + 1):
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(©

e range(l, n+ 1) means the loop will run for values from 1 to n (which is 12), so
soen range(1, n + 1) csfens) ageod 0siesS @on 1 80 n £50) gO®s 6e® SO
O OB (dw 12) dds:

1 will take values /i @@ gowes: 1, 2, 3, ..., 12

Check Condition / 2890 =@ 55@:
ifi%2==0andi% 3 ==0:
e This checks if the number i is divisible by both 2 and 3.
GO I Gw® 2 6m 3 0 eeHBR eRER aife wsle odie Dod.

e If a number is divisible by both 2 and 3, it's divisible by 6
oS 2 ©0m 3 0 ceew® eRED &b oY, d» 6 & eRED HIHE®.

Append Matching Numbers to result/ @500 ®igeo® 5 Ony H3®.
result.append(i)

Return the Result List/ @580 3800 mosn @MER.
return result

Function Call and Print/ o0 gi@n® o5 cenc:
output = check_values(12)
print(output)

Final Output/ g®e)» odeime:
[6, 12]

Notes/ ©0®s5:
1. Ignore space defects / BSoesd ecie eommem ®3s5.

Fill the five blanks (---------------------- ) of the following Python code which has been written to find
the prime numbers from 2 upto a given number.

eces B0 6em @ AN em i LOB @ (prime numbers) @By HSRD W) &
ooy 3D emed HlZmee (------------- ) e® oo,

Note: A prime number is any whole number greater than 1 that is divisible only by 1 and itself. e.g.,
Prime numbers from 2 up to number 5 are 2, 3 and 5.
200n 0N Ky 18 om O ©RNEOSR OIS GAED & 10 OE) Jo® b
0NN, €e): 6o BO o emw &5 COPD Hoan e 2,3 o 5ed.

upper = int (input ('Enter end of range:'))
if upper > 1:
print ("Prime numbers between 2 and ", upper,
for num in range (2, upper + 1) :
for i in range (2, num) :
if (num % i) ==
break

are:")

else:
print (num)

The outer loop goes through numbers from 2 to the upper limit.
800 Eor 2 80 gue 891 D) Rz H0H) ®RS DOG.

The inner loop checks if num has any divisor other than 1 and itself.
EOSBNO EO® D | 0H OB &l DN MISHHD Hedeid olde wod.

If a divisor is found — not prime — break./ eSS ©f Qoeans — O®D eMed — GOy HS®
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4.(a)

(b)

If no divisors are found — else runs — print the prime number.
DS HY eOSES H® — O eMIHHE FRIFOW 68 — SOVW D FEIN® WOS.

Notes/ @0eme:
1. Ignore space defects/ BSmeesd ecje emmem ®Ss.
2. Exact spelling, case needed./ 80108 gwded Sommenm, case gO®BE.

List in proper order, the three stages of the System Development Life Cycle (SDLC) covered by the
Structured System Analysis and Design Methodology (SSADM).
oD o8 Sdedesn o SO Peden (SSADM) 268 ;OO s &SR8 0-0bd®

80s Bned (SDLC &) atrnd no Soed 58 SEeOgd B® cdsis.

L.

Feasibility Study (omzo) glsesH®)

e Evaluates if the project is practical and worth pursuing.
OxeEatn eri@ne o @ESND 6X® MRPD DINDE, OBD FIORRD EH WOR.

e Assesses economic, technical, and legal feasibility.
i, B 0n HHVW CIMNO DWESOT WOB.

System Analysis(e6@8 duleC@2nnm)

e Involves gathering and analyzing the detailed needs of the users.
a06enRsied ed8n0BRn g0vn OBNS H3® oo Sdedemnn H3® ainess .

e Produces a logical model of the system/ e€@8ed B emadue SHoedE.

System Design (@8 S@gnw)

o Converts the logical specification into a physical system design.
OB B3800 15w S€R5 LKL 0D =3LHH® WOBR.

e Includes database design, user interfaces, process flows, etc./e5o ©@e) SHO@2w, ©3BED
F0IRuMs, SOC 9D® MED HINED 60.

Write down one benefit of prototyping.
YEwadwogned (prototyping) O OB Gw) ciSosie.

Helps getting feedback and approval from clients.
e&01)0ndsens ubecietn om guRIBE E WBPD comd 8.

Provides early visualization for clients.
6801e)0mds Oem B canSWOIG B,

Helps in properly designing the system / Helps in finding missing functionality / Helps in refining
requirements / Helps the developers understand the user requirements better.

eEBn 58 cpe oiee® B30 comd 68 | ondy SMSHOn oW WD comd 68 |
gomsm) 80sme HRD comd 68 | ©DbANRSD eOBHED OGS O8) MES DO
SO comd @d.

Helps in early discovery of design problems / errors.
S @O [eeie RS oW SRV comS 8.

Helps in cost / resource estimation.
B800n | 0les gidnedsy H3RD comd 8.

Ensures greater level of client satisfaction.
omg ©30e8 eede)ny mSHus oodn DOBE.

Makes users actively involved in the development process.
©o0LR® HORWO 6lBerPdES Hmdd «dsh WODE.

Helps developers and users both understand the system better.
©OLADRSO 0 OBHEDRSO €SN O8) eMES 6B3® SV comd 8.

Bridges the communication gap between developers and users.
©OLRDRS ©H eOBRDRES MO 0s5iBedes SODOB BrOR.
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e Could be reused by the developer for other similar projects.
cON HPIN OxmaD BE®) ©OLAMDDO HOD MDD DE DIH®.

e Reduces risks of project failure.
OxEad gobdn 868 g0e)5® &8 DOR.

(c) (1) A guest billing system for a hotel is required. The following information is given by the hotel client
to the system analyst.
ggdosied DE BEerE DO SEABRE CORKD HOOS ©®. 6OC 68D)IESTBEDWLIE®S SDD
eMONOr ©EH JeEeCewd EIed.

The hotel has different types of rooms with different rates. Hotel also has a restaurant and a health center. A guest
can take one or more rooms. Once a guest checks-in to the hotel all his transactions at the restaurant and the
health center should be entered to the system. When the guest checks-out by giving his name, his final bill should
be made considering his period of stay, rooms occupied and his transactions at the restaurant and the health
center. When the guest is given the final bill, he makes the payment for which a receipt is given.

‘eafoed 880 FedED 880 DEBED MR Y. eHIDEND FOSHED 0 KO DIBLIINWE €
o). aTennd MO0 O e O OE “Ie M) QRIKD Y. GYTD 6HOERXD r3He
0008 DEIBS on FOSHE 6 OB PSEIIDG OB DHNEW BOE WNEEH) SENBHWO FIHED
DE @O ©. GYVM emDEens HwWe® @O (check-out) dned »H® s 80, Dy emOEEE OIE &I
MR DD, MO M) VYEE FOSDEE 6® NOD) PABLNDEE “HeEyH € OED RHEE GO JE

—~e~

BEerE DE KD ©. GYTBMO OO® DE £ 80, DY O e»d® Be WO OBO sor ERIGSHE.

Draw the data flow diagram for the check-out process in the above description containing only the
following entity and processes and including the necessary data stores and data flows.

onm HoO® (entity) oo SO (process) oD ©H gdos oo ©RE) (data stores) ©® &P
©IR8 et DO 9um Sdwded S wie® HwOBWO (check-out) ge)g eBowie® @dme (DFD)
GEsio.

Entity /eponode  : Guest / g@5om
Process / §®@ : 1. Prepare cost of rooms / @0 ©e® Bne® oieso

: 2. Make final bill / g®o» de oeSs

: 3. Accept guest payment / g@mes exmd® Bgvsism

Health center Restaurant

DI Guests D2 | Room rates D3 . D4 :
transactions transactions

Guest Stay details Rates Health center costs Restaurant costs

"/ N

1 3

Prepare cost of Room cost ——»| Make final bill |~ Final bill — Accept quest
rooms payment

\ Final bill

Guest name

Payment

Receipt
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(il) When making the final bill, a 10% service charge is added to the total amount that the guest has to

(d)

(e)

®

pay. Write down the process description for 2. Make final bill'.
o0 e e» 80 geTm 6xdn n O e 10% » ke e Sy ewed. 2. oo™
de ey wem HWOR dS8moOw (process description) Bw) €SO,

Total cost = room cost of guest

DO WHILE there are restaurant transactions by guests
Total cost = Total cost + restaurant cost
END WHILE

DO WHILE there are health center transactions by guests
Total cost = Total cost + health center cost
END WHILE

Total cost = Total cost + (Total cost * 0.1)

Fill in the blank of the following statement:
oo DrsiHed S 5OdS.

A good user interface makes it easy for a user to understand and use a system.
“eme, a0BHED GO0l YuIms, 0HEDOND BEABE 6808 W5 o DM cng ORE.”

A user interface (UI) is the part of a system that users see and use to control the system like buttons, menus,
or touch screens. A good Ul helps users understand how the system works (it's clear and easy to use). It
also helps them interact with the system.

bt gnoRnms (Ul) ng oO0opnds cdsnd, ed®g o) €obe HO o8 &b ©Iem®
5300 eH» ©® @I DOM SERBRL emMOed. eane, Ul dud 088 aocddn S D05 emon
e8I WidRD a06ERsO comd 68 (Bw etenEl oo ®8m HOPD cmer) O® RSO oBn
00 gSod S H5300e cemd 8.

Fill in the blank of the following statement:
oo Dusted St godbsie.

Pilot deployment is a/an small / low scale implementation that is used to prove the validity of a project idea.

“Brg SDeents 08 ONEB GeHED DROMON RSY DO ) SR §OD ®TORH.”
Pilot deployment is a small-scale trial run of a system or software before it is fully launched or
implemented across the entire organization or user base.

50g SOsan 0y SERBrE 6o Pacwmlernt oBub#ens Exns HORD o HBRLE ©BWH®
e e0BED R ®O®) HRSPD HAVO exd A ©ORNed guiwe) MRS WODREH.

A shop manager needs a stock control system. There are three options. He can either select and buy
one from two off-the-shelf stock control systems (named A and B) or he can develop his own stock
control system (named C).

0858 DERMDOORND eM® NEM SEAH®E (stock control system) gO@S®. & BEHm) DDCS M
g, 098, GO A ©® B e o8 0E e® ©)E® €8 es0 858 orens ecewms O emio)
BErd ©» oD ©. e oud 9P, VHO DGR eM® e &SI (C e =8 DE)
©:0LAH® WO B HIB .

The manager wants the final stock control system to contain two important features (named
Fland F2).
DEDMDOO GO® LEAHR Oevs dec@re® ecds (Fl oo F2 cpn &8 we) «0s8n 8@
go®s 8.

Suggest a method that the manager can use to choose one from A, B and C. (Hint: Give marks to
each option.)

A, B o C gneds o emid) iRl DE@anmoid m)dy D¢ o pRrs ewnise Dosim.
(@Bn : 0 & Swdend %) ees®.)
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A method that the manager can use:
DEOMDOIO DS BE D PORW:

e Assign weights to each feature (F1 and F2) based on their importance. Also assign weights to the
acquiring and usage costs.
8 & Sew@e®nd (F1 and F2) 806 diemsin® @ 0ea®d Q0 oDosm. guios 00 ®i5e®
o @00 B83OID € O SDOSM.

e Foreach option (A, B, and C), evaluate how well it meets each feature and assign marks. Assign marks
to the costs of the systems too (lower the cost, the higher the assigned mark).
0 8 dwEen oem (A, B, and C) d» 85 & SeE@®mnd eDMHOD 6MIES GIWERE NN
FOBROD @ DO R SOOSH. B e 800100 & Y ©BOS (838w 68 % BOR®D,
D0 g5 e 98 ©d).

e  Multiply the marks by the weights for each criterion and sum them up to get the total score for each
option.
o O SLHAELH GE® RN DS @M DO FO) ©EX® DO O O Sweew oeHm IO
R R .

e The option with the highest total weighted score is the most suitable choice.
5 80 a0y Eng) o6 SEen O ey 6B0® 8.
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5.(a) Draw the complete truth table for the following circuit.
o a0sdn Nem) OBk omsm) OQD GESM.

ABC

> Z=(AB)+C

Z
A|/B|C|A|(AB)|(AB)+C|Z=(A.B)+C
0[0]0]1 0 0 1
0[0]1]1 0 1 0
0101 1 1 0
01 ]1]1 1 1 0
110[0]0 0 0 1
110110 0 1 0
111010 0 0 1
1{1]1]0 0 1 0

(b) Write down the following Boolean expression in the simplest form.
oY YW SWHADE H0RR MHMOBHS BHSM.

(A+B).(A+B) + AB

(A+B)-A+(A+B)-B+AB Distributive Law / 8®0& &)
(AA+ AB) + (A+B)-B+ AB Distributive Law / 8&0& &)
(A+AB)+(A+B)-B+AB Idempotent Law / 608 &)
A+ (A+B)-B+AB Redundancy Law / £@80e5® &s10
A+ (A-B+B-B)+AB Distributive Law / 8®0& &2
A+ (A-B+0)+AB Inverse Law / gBe@i® &s©

A+ AB+ AB Identity Law / &)@ es)c

A+ AB Idempotent Law / ©e€0end e
A Redundancy Law / ©£@80e® &s10

(¢) In a circuit with three inputs A, B and C the output (Z) should be 1 when each of two or three inputs is 1.
If none or only one of the inputs are 1, then the output should be 0.
A, Bom C 98 8 60)» 9988 @ «0adnn §e)® 6wl 66 oo e g dn &ni 1 80 Z
efean 1 8o gune. HER me)ans | econds 80 o® o) O <P |1 80 gde)mn 0 8w
GO,
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(i) Draw the complete truth table for the above circuit.
9 =0cdr 0 68shen oonm DXD &ES.

»—»—»—Av—toooo>
e = = Y k= =] -~ |

=l = =l = o)
el e =l e = ==\

(i) Complete the Karnaugh map relevant to the above circuit according to the following format.
9o o000wd geE Mem B5NE ome gmadn o3 0Bgben oSk,

B
C 00 ol 11 10

o0 ]0([11]0

| 0 1 1 1

(ii1) Using the Karnaugh map derived, the most simplified sum-of-product (SOP) expression for the output Z.
Show the loop clearly on the Karnaugh map.
ebean e o e Onnedd (SOP) OaS 6ORDHE LM®®K e BHHE MODens Dysiesie
DOSD. @S SNERD Wen) BB0ed cosd) eeasiDsis.

AB
C 00 01 11 10

ololo [1\\ o AB
Kﬁ 7.SOP = AB + AC + BC
[l

BC

(iv) Draw a logic circuit for the most simplified expression derived in the above by using only AND, NOT and
OR gates.
95D 5 DIV 0D Emene oesm AND, NOT oo OR €0)0 «oms odo) emeds omnbidm
aledws &ie, eBos.

ABC

~
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(b)(i) Explain the use of half adder in digital circuits.
g 000 abwewmed (half adder) Dm0 oHESS.

A A half adder is a basic digital circuit used for adding two single-bit
B SUM binary numbers, producing a sum and a carry-out as outputs. It forms
the foundation for building more complex circuits like full adders.

gLAVEDE ©B5) S JY £ORG 0N e Oy H3® oes
| ) C-out 28 DO® YBD GoH 30NN, BN eE® sum &®

carry-out 5eedd. O QLEINDED Ot DY ©BLE ©ded
N OeH DO ©ed.

(i1) Describe how a flip flop works as a memory element in digital circuits. Explain how it differs from
combinational logic gates.
e ©3800r Puw YOS eeed BEedes (flip flop) Bwmde grdt 380 OS®. O® oewise
2boe O0OESS (combinational logic gates) e®oe O» @it o®mES.

A flip-flop is a type of digital circuit used to store a single bit of data, either a 0 or a 1. It acts as a memory
element, meaning it can keep its value even after the input stops. It changes its state (from 0 to 1 or 1 to
0) when it receives a clock signal, making it useful in situations where you need to keep track of a value
or sequence over time.

BEeoig 0y 0ex) lom & ety DPOD ©d) B3 oesm @IS DO oo &30 dLGHREH.
00 DvH YU e HW OB, OB HHEIND MBS KD &) O8 GO0 D) OB &HIW. O®
MR oee)DS RIAF) S0 05 vEor (0 80 1 e 1 80 0 £50) O OB, WMEED O
gers 68 §o3€e0es SHiemmn H3PD GOv3 GOSDDSHE O LeWIENDS 8.

Flip-flops are different from combinational logic gates because these gates produce outputs immediately
based on inputs, without storing any value.

BEeog, 0eris® MO €D100ERD D) 0N Dsjes 6@ €10 HBE ML O EMWO, EIEID
o B DmP ghe)mns SHocds ADS.

(iii) Draw the truth table for a full adder circuit.
abeanmeE (full adder) 300D oS DKD GES®.

D>
Cin l_
Cout
INPUT OUTPUT

A B Cin Cout Sum

0 0 0 0 0

0 0 1 0 1

0 1 0 0 1

0 1 1 1 0

1 0 0 0 1

1 0 1 1 0

1 1 0 1 0

1 1 1 1 1

~\
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6.(a) Draw a sketch to show how a computer and a printer should he connected in a point-to-point topology
using a twisted pair Ethernet cable.
eay eSes SOED®O (point-to-point topology) e, edvgnmn:s o® Gemns gi@d gue Sobesd
eRENES OEASFD BE WY MWMOB EIBORD &€ EOHMD GE M.

Point-to-point topology is a type of topology that works on the functionality of the sender and receiver. It
is the simplest communication between two nodes, in which one is the sender and the other one is the
receiver. Point-to-Point provides high bandwidth.

6 QUES SOEDK K OSMEE 0 @DV HXVMIFOL B H© WO SOED OLOEH.
0% MR e MO HIB HOER OSHEIEND O GMO, O LHO® O® DO FEHNW @DHW®D)
0. @Iy EPEs GOEDO PHEC DRI OCERD OOwd.

In this topology / e®@® 0@ BeX® BE:

There's a dedicated connection between the computer and the printer.
3OO 0 YT PSP GO0 SeEEm HBISIMORE &Y.

Data flows directly between the two devices without passing through any intermediate devices like a hub

or switch.
DHHS 6] SO0wE 5 BBDe FHONE Cel® HO®) DO eMMO HAGOD £)® 6eD FHO £5D
®E .

This setup is ideal for short distances and when only two devices need to communicate.
e HIDE® WO €0 HED) O COP® e SIS oxHedemnn HIRD OGS 80 wey ©O.

Twisted Pair Cable |

(b) Consider a network consisting of two separate local area networks (LANs) of two departments A and B.

Each department's LAN has four computers (named C1 to C4 in A, and C5 to C8 in B respectively). In
addition, a common server (SVR) for the use of these two departments is also included.
A ©® B ccolnedsiy ccend® cdm ¢0Da® i SD5Hm gece ©@ (LAN) ecd giew &R0
ORDS®. O O ccobnedsined SO Lef® el elvEm HNO DS (BEedOgs Cl, C2,
Cl oo C4 alammm ASB o C5 C6,C7 oo C8 eldommn B & een) & 5O 000 &
ey ccend ®HIDD0 e SVR &8 § o e80)8)nmne (server) & aines D0 &lo.

(1) Draw the diagram of this network. Clearly indicate on it the network devices that are used to establish the
two local area networks and to connect the entire network to the Internet.
9 ©EReE O ©0H® GESD. OB Le€® SR e SDenn HOPD oo oSO GHERH®
§3LRKD PSR 3RO @B WOH R CEl® EIEERD 8 eosie.

ISP Router Firewall
Switch 1
Switch 3 Switch 2

__________________

Department A Department B
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(i1) Give the reasons for the placement of these devices in their respective locations.
09 ce1® FO0 ge)g NSO Sdnm B3P0 ety eiosse.

Switches / &89:

Placed within each department's LAN: Switches are designed to connect multiple devices within a local
area network. By placing them within each department, they efficiently handle communication between
the computers (C1-C4 in department A and C5-C8 in department B) within that specific network segment.
S800s SN0 QeE®m GIRXS NE OO HBerE HBASN B30 eee® DO &io. 8) & &
eeEOmeBsiny nE MRS, ) O° JerEm e 6mMOs nE ©0Em (C1-C4, A eee)dmnedsined
om C5-C8, B ecendmedsined) amnd osfedemn mboie®d &ndidd.

Router / ®®&&0to:

The primary function of a router is to connect different networks. In this case, it is installed to facilitate
communication and data exchange between the Internet and the internal network.

®oE0ed YR MLR®K dsfesS 88 &Hr 0BSN HOPB. PR GOSIIOBE, O© HFHLEE®D D
GBSO SERM GO OHETEND O 5D KOOI WO ISR QEeH) DO &Y.

Firewall / &8 ©80:

Placed between the router and the Internet connection: The firewall acts as a security barrier, controlling
incoming and outgoing network traffic. By placing it between the internal network and the external
Internet connection, it protects the internal network from unauthorized access, malicious attacks, and data
breaches.

B50H0 g10EBm VVDRS 6RO TW DOB, O3 ©6 SO0 B SR OEMHOVDD SIEMND DOB. O®
GOS0 SRR 66 NHO gSLOR HBISAMD GO NS, OO0 EHBFHO RO DD
FHOR0Ers ©edr 89, §530 Lm0 6® eBm 6RIOMIH® RS ;HoBE WOR.

(ii1) Suppose a unit of data is being sent from C1 to C6. Indicate that data flow in the above network diagram
using dotted lines.
Cl 80 C6 oo ey Somns i oemse. O° ey OIRP 9o 8 Owed B8 @0 B

eSO .
ISP Router Firewall
Switch 1

SVR

Department A Department B

(c) Suppose an organization is assigned the 192.168.100.0/24 IP address block. Assume that the organization
needs to create six subnets, namely S1, S2, S3, S4, S5 and S6 from this address block with each subnet
having at least 25 usable IP addresses.
aeoeend 192.168.100.0/24 IP @@ it E@E im. 6®@® emy maitensl S1, S2, S3, S4, S5
0 S6 ceBS cove e, § & & coend IP ey gOR Dvens 25 5 =IO DE oaud
eRBS OIERD HOHBHDO OGS 68 Wil CONWERND WOS.




RAVINDU BANDARANAYAKE -83- Hictfromabc

(i) Write the subnet mask of the above given IP address block in dotted decimal notation.
oo & gid IP ew)y mglted cose §OOE® (subnet mask) B £©OG gowmens) G© cOSHk.

The subnet mask is obtained by setting the number of network bits and the number of subnet bits to 1 and
the other bits to 0.

COBIR DOMD ERIOSES SR JQ ®IWH 05 COBR JQ ®Ie | DD o DO gead Y 0
00 er H3e®S.

The given IP address range is 192.168.100.0/24. That is, the network part has 24 bits and the host part has
8 bits. Here, 6 subnets need to be created. Let's find the number of bits required for that.

e & i IP B8» m@ide 192.168.100.0/24 8. &8 ©)e emond @9 24 & o Do oo
OB M0N0 A 8 O 0. COHE cEBR 68 BIED® YO®X. & e HOOVS JQ BN CEIDY.

The power of two, greater than 6, is 8.
6 O 8, PESHND WS RRD DFex 8§ ©d.

2Subnet bits — 8
zsubnet bits — 23

Subnet bits = 3

Accordingly, the subnet mask here should be,
& 20 608 ceHe OO Bu KBiess,

I1111111.11111111.11111111.11100000
255.255.255.224

(i1) For each subnet, list the network address, first usable IP address, last usable IP address and the broadcast
address in a table.
0 &8 coHER® Oe® DR WD (network address), Do e & oc® IP 0D, HHS» DG
o gome IP ew@d oo Smmm @Bm:w® (broadcast address) dxdn EIBESH®D DOS.

ooo T T T 1]
001 T T[T
%OIOEEEED
RXETTTTT1Ee—Ooull [ [1]
1ol T T 1T
101 TTTT]
ol T T T 1]
LT T T ]
First usable IP Last usable IP
Subnet | Network address address address Broadcast address
== ) e e o o8 BE o oo g ol S C8on
oc® IP ex)@d® oo IP e@@®
S1 192.168.100.0 192.168.100.1 192.168.100.30 192.168.100.31
S2 192.168.100.32 192.168.100.33 192.168.100.62 192.168.100.63
S3 192.168.100.64 192.168.100.65 192.168.100.94 192.168.100.95
S4 192.168.100.96 192.168.100.97 192.168.100.126 192.168.100.127
S5 192.168.100.128 192.168.100.129 192.168.100.158 192.168.100.159
S6 192.168.100.160 192.168.100.161 192.168.100.190 192.168.100.191
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(e)

(d)(1) What is the role of the Domain Name System (DNS) when the user enters a web address

(e.g., http://www.gmail.com) into the URL field of a web browser?
edGemeny 08 guodundm (URL) Hedpnd e® @8swe (€e). http:/www.gmail.com) &roes
e 80, O0® m® ocaded (DNS 8) mbomon s &?

When a user enters a web address, such as http://www.gmail.com, into a browser, the Domain Name
System (DNS) plays a role in resolving the domain name into an IP address, which is essential for
establishing communication with the target web server.

ebGemewny http:/www.gmail.com t5 02 E8aw:s 608 gadEndnd Giad g 0, D6d MBI
IP C8a0m0 SoEe® Mbomons Do =@ o£d8xn (DNS) 99 08, d» esvwD 08
egDI)BDK 00 ©55edemn SDBn HOO ©eH GOBOOS 8.

DNS translates the human-readable domain name (www.gmail.com) into a machine-readable IP address
(e.g., 142.250.190.165). This is because devices on the internet communicate using [P addresses, not
domain names.

DNS 088 85as0 Hude ®id 68 o®w (Www.gmail.com) csgens Swdwr & [P Edswe
P00 30bomw OB (€6:142.250.190.165). ®wO e&nd gSLHEED &S co1® D68 D
e®® [P @8» mBmens; asSedemnn H3OR.

The DNS acts as a distributed database that maps domain names to their corresponding IP addresses,
enabling efficient and user-friendly access to internet resources. Without DNS, users would need to
remember numerical IP addresses for every website, which would be impractical.

DNS @& 908 oan® oed gooie IP ©859e0 8508vm 0m ede) ol @ 5D 6D
BRSO H® WO DO OGS GSHLAC B8t edn MLEDEE ©® eOBED HMS HEOBXS @)
€. DNS coan®@i50, ed6endso ©i@ 0 gldus 6em® 0ansdn IP 38 dnd o) @iBHRO
aoOes 09 aim, Oe®y OB LIEWIBD MOy &IH.

(i) What is meant by the 'hierarchical and distributed structure' of the DNS?

068 ®R odated ‘YOOE (hierarchical) e Bdmam (distributed) Ogemn’ cslens N geome de?

The hierarchical and distributed structure of the DNS (Domain Name System) refers to the way the system
is organized and operates to efficiently resolve domain names into IP addresses across the global internet.
DNS (068 o® «€ddn) & ROVOR on Odman DFNG OH SEAD® EONNG DO Grd HWO®
0® eMIRE a5 LR 8O o8 M@ IP TBx 00 MVOESEED JER oeH DS O
NEMORE.

The hierarchical structure of DNS ensures logical and organized resolution of domain names, while the
distributed structure ensures scalability, reliability, and efficiency. Together, these features make the DNS
a robust and indispensable system for managing internet traffic.

DNS 8 Q003 d3mn D68 ®PDg MLHHD 65 00D Sesemnn mbnm woO® gmd Samam
Ogmn ade, SEedRtOr 0 MOOSERMD 06dn WOR. PR BeE®e® &0, LR
GOMHRING DERMOD B3 weem DNS ©ifHes oo gosdes o€afns 200 68 DOk.

Write down the name of the TCP/IP model layer responsible for each of the following tasks:
con 9 OF Mde oem oD odsde TCP/IP mad €00 adn @) &mosi.

(1) maintaining a smooth connection between the application and the user

ene® o s3GEHNW GmO G (smooth) EBRSRWE SOBO) @S

Application Layer / exg® 00w

The Application Layer provides services that enable communication between the user and applications. It
ensures smooth interaction by managing protocols like HTTP, FTP, SMTP, etc.

aOHEmE 0 6red® oo o55edemn oK WO 8PS new®. & HTTP, FTP, SMTP &%
50O DERMDOID D3PS GO gHHOH oodn VOB
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(i1) sending and receiving data in binary form
£90n MMORD e O® B EIGIS®

Network Access Layer / &)@ ge8@ &00®»

The Network Access Layer is responsible for sending and receiving data at the physical and link layers,
handling binary data transmission over the physical medium (e.g., cables, wireless).

IS ©® D ONE SO0DER eofm WOD 0 ER) WDV, eHIBD MIBH HO®) E8O® T
oSetemnn axdod® (ce): R, Olans O5n) Be® SHE Led® SO0 DOBD ©M®.

(ii1) specifying the path that the data packets will use for transmission
e ey ©8edemnnd abn WO ¥® ©ems H3®

Internet Layer / gsioba)e 6800

The Internet Layer is responsible for routing and logical addressing. It determines the path the data packets
take to reach their destination using protocols like IP (Internet Protocol).

Meee 530 oo MOHD OSSP HOO 6eH) GSLER SO0 vHD . IP (gsfxnbee

5oDORR) i HHPPORK SRS D S0 VYHEE HIMSHED € S0 vHe DD®®
0w DO OB,

(iv) dividing data into packets
ey, ewIQDERD GRE®

Transport Layer / @®® 000

The Transport Layer segments the data into smaller packets for transmission and ensures reliable
delivery using protocols like TCP (Transmission Control Protocol) or UDP (User Datagram Protocol).
CDm® SO0® 5t HOBedemnn 6Em N oo DD emMOS WO® gm0 TCP (oSede®n e

5eORw) ea UDP (=3&end &858 eeedienien) 8id SHn@ORn ®ITnens DEORE)RD
eRe) &ide oadm BOR.

(f) Suppose Kamal wants to send the secret message ADD to Nimal. Kamal converts ADD to CEE before
sending it to Nimal.
oaBwm ADD ofddn 59C 0 ©iddd OG0 advn 68 il oems®. ¥ ADD 588 O
wd@0 60 & CEE 200 odoboon DOG.

(i) Write down the encryption key used by Kamal in this communication.
c®® ©3iSedcmed DOC ®Bm BE em™ N (encryption key) B cSOS.

To convert the secret message, ADD to CEE, Kamal is using a substitution cipher, where each letter of
the plaintext is replaced by another letter.

ooas efmdte ADD, CEE 280 «3obomn H500 oes), DOC HeC®sd oot @mdm Do,
OBE HOR @RS aI® GNODE 0N FROHS GBHSLND B.

Step-by-Step Explanation / 8xdetsl 8wd0 oteE@ B3®
e Original message / 3 ofdw®: ADD
e Encrypted message / eSoon o¢ ofOe: CEE

Now, let's look at the letter-by-letter transformation,
e, s and edobomn s DEY,

A — C: A is substituted with C.
A—C:A C 0o gne€® 20 gio.

D — E: D is substituted with E.
D —>E:D E ot med® o0 gio.
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D — E: D is substituted with E again.
D - E:D @0 E 0 gec®m D0 &im.

This indicates that Kamal has shifted each letter by +2 positions in the alphabet. Specifically
cORS renedsies wOC coided 0@ aRONE +2 SD)NORS 0T WO & VOB. Beciens

- A — C (shifted by 2)
-A->C(Q2 & @0t 20 gro)

- D — E (shifted by 1)
-DoE(l & &0t 20 o)

- D — E (shifted by 1 again)
-D—oE (20 1 & &t 20 i)

Thus, the encryption key Kamal used appears to be a shift of +2 for the first letter, and a shift of +1 for
the subsequent letters.

68 g9, DOC WTD) DE GBS VO SETH a0 BEM 12 DOWBS 0 BEe aRol BEs)
+]1 @0 eRD ©e.

Final Answer / goe)® 8800
The encryption key used by Kamal in this communication is,
e00® 055eSeHERE DIC DB WOH MWD BHO DSes),

Shift of +2 for the first letter
oc8 0o oe® 12 ot oS (A — C)

Shift of +1 for the second and third letters (D — E, D — E)
eedm om emd® gnodr e +1 ot woz® (D — E,D — E)

(i1) If Nimal receives ECD from Kamal in a separate communication using the same security scheme, what
is the original message from Kamal?
9 goNen POESend® MmBm DOBS WO HOB osiSedemwnm € 5O 0 ®Gewsx ECD
oHDRn I 58, DOCE YC oMo s &7?

If Nimal receives the ciphertext ECD and Kamal uses the same encryption key (+2, +1, +1) for the
encryption, we can reverse the process by subtracting the key values from the positions of the ciphertext
characters to retrieve the original plaintext.

5030 ECD c¥mren o)de @Rmems 66 DG oSoan 0C®) ON® efowme oo (+2, +1, +1)
28 OSeS 5B, YC 60 O @D IBHD HEH) MmN O FROdR SINOBS OOT GODS
a8 53608 g0 HORBL oy HIOdn &IH®.

Ciphertext: E (position 5) / eidoed esg: E (SDeem 5)
Subtract the first encryption key value (+2) / og® etdomem® wmot go® (+2) 88 DOs

5-2=3

The 3rd letter in the alphabet is C.
emided 3 O o C ed.

Ciphertext: C (position 3) / ecSoed eog: C (S0&e 3)
Subtract the second encryption key value (+1) / 0o et onodt go® (+1) 88 DOk

3-1=2

The 2nd letter in the alphabet is B.
emided 2 & g B B.
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Ciphertext: D (position 4) / etSoed eog: D (SOwa 4)

Subtract the third encryption key value (+1) / 9502 etdoewme wedt go® (+1) 88 DOSi®
4-1=3

The 3rd letter in the alphabet is C / eai@ed 3 d& gund C 8.

Original Message / @ ofda®
The original message from Kamal is CBC / ®®@es 8C «#Mdtw CBC 8.

7.(a) Figure 7.1 shows the Arduino circuit that Saman implemented to detect a door opening.
e 7.1 & cosdsies 66)0n Sdam BRI MOOD OISR ©ds i eHRBen odednd.

A+5u
O O O T O ™
2I2¥ae2gRaINESP -
L’!% L |
ATmega328P
Bss 73
AREaR o ARAHP R e 8
P N
16k L
ﬁ Reset - 0
Tbutton
v v v v

(i) Explain the behaviour and operation of the sensor used in this circuit.
odeded MBm woO® osiedemed (sensor) adde &) SuMSBOn ©HEs®.

The sensor used in the circuit appears to be a magnetic reed switch. This sensor operates based on the
presence or absence of a magnetic field. When the door is closed, the magnet remains close to the sensor,
keeping the circuit inactive. However, when the door opens, the magnet moves away, causing the sensor
to send a HIGH signal to the microcontroller (ATmega328P). The microcontroller detects this state change
and activates the buzzer to produce a sound, signaling that the door has been opened.

adeded @dm DO Goedemn 8D rced S8DGE e cces. eOR Hedenn H8HD eyt
530 oo B S ¥ FOIED 8. )0 O i S0, HEIWH GBSO HFSD ©OB),
aledn GHEd D) ®5. ewesd edmy, 66)0 Bdam d» 80, HEVWH POMO ®IS WOB, OVBES

0oedemn BEe @ED® ATmega328P 0n @HE ) R0 ey 0. VYL SR 6O
D00® 0N SO HEME®S GRewS 5:cd00 VBOR HHH WO 66)0 SDay WO iH OO &otE)
2OG.
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(i1) To operate this setup Saman wrote the firmware code shown in Figure 7.2. However, the setup failed to
operate as expected due to defects in the code. Write down the corrections that you would do to the code.
c®® ©3sdn HWDODRD 6 Owwn 7.2 & ciedsm &830r® (firmware) el @Bedwn. dems
emed ecje Hw) U0 gedBm MOND H e MNy. A O BHWO WOM HOOE HES

Cw exOSie.
const int SensorP = 9;
const int BuzzerP = 8;

void setup() {
pinMode(SensorP, INPUT);
pinMode(BuzzerP, OUTPUT);

}

void loop() {
int senState = digitalRead(SensorP);
if (senState == HIGH)
tone(SensorP, 262);
else
noTone(BuzzerP,0);

Figure / Gt 7.2

The provided code has two key issues preventing proper operation.
oer) G5 eBmr 58 e HRIBED O® DiEioed LM WIOE GEM &Im.

e The tone() function is incorrectly applied to the sensor pin (SensorP) instead of the buzzer pin
(BuzzerP). The buzzer, not the sensor, should produce the sound

buzzer pin (BuzzerP) ®0 e®5®0 sensor pin (SensorP) e® tone() G OIOE e 6®IE) &ID.
@Ven Beedn Bl ©eSemn emd OO ©8.

o The noTone() function has an extra argument 0 that is unnecessary and invalid. The correct syntax
requires only the pin number where the tone needs to stop.
noTone() Gowd GEHOD 0 6EES DHLODEE oD OO OGS B DERIW eMED. HOIOE MO
35w g0en 5568 tone MEIHORD HOOS O B ot O,

The corrected code is as follows / 0108 wO® @ eBom o®m o3€ ©1:

const int SensorP
const int BuzzerP

5;
8;

void setup() {
pinMode(SensorP, INPUT);
pinMode(BuzzerP, OUTPUT);

}

void loop() {
int senState = digitalRead(SensorP);
if (senState == HIGH)
tone(BuzzerP, 262); //Corrected to use the buzzer pin (BuzzerP)
else
noTone(BuzzerP); //Corrected to stop the tone on the buzzer pin (BuzzerP)
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(iii) Saman hopes to extend this circuit to indicate the door openings only at night time. What does he need to

(b)

modify in this circuit to add that feature? If any item(s) must be connected to the ATmega328P, indicate
the relevant pin(s).

O MRS SIS Bed® )0 DPam 88 £ @R &ledn ExE SO0 0O geme WOR.
0® ded@rnrn & HEPD By oleded N OHS e wue ? OO gBod(wes) ATmega328PD
o8BS0 DEED N8, o) QD) eOSiH.

To modify the circuit to detect door openings only at night, a Light Dependent Resistor (LDR) can be
added to the setup. The LDR will detect the surrounding light levels, and the microcontroller can use its
analog input pin (e.g., A0O) to monitor the voltage from the LDR.

OPeEE 0 )0 F0am S8 ®mem @i oem &00dn O 530 cem, smeive Oe)
cOHm edediawmne LDR cima®@d o wg andn. LDR 888 00 ey dJ08 oeamws) &id
gm0, ©®» LDR 068 e0iddum® Siesnn H3R0 e ©)emnd 98 ofe® ;mem 88 (e.g.,
A0) o0 DE &e.

By strategically implementing additional logic within the code, the buzzer can be precisely activated solely
when the ambient light level diminishes below a predetermined nighttime threshold. This refinement
ensures the circuit's functionality is strictly confined to the designated nocturnal hours.

MO NE CONIBRD gHedbn MLBD FuDD HSed, BedH HEE DIV WRS HOMD BE
O e B0 08 8 § 50 0dIE A0K S:EOND 6fHn BE . ¥R Blsme HE® VGBS
ededed Hmdson a8 woOm» e O 65RO €18 s B O &5 O LHdD DWOR.

SuperMobile is an online mobile phone shop where customers can purchase mobile phones through its e-
Commerce site. SuperMobile uses the third-party courier service DeliverToday as its delivery partner. The
customers who purchase mobile phones from SuperMobile become members of the loyalty program. They
can upload their reviews, feedback, and creative content related to their mobile phone usage to the online
site and receive beneficial loyalty points in return.

SuperMobile @@ DOO®D SeO® cOWMO® GROMEE O oo &8 9-O)fcrc gidw ®O®)
)1CeBDESO Ho® OO BRUD ®» &Bw. SuperMobile D® DSO® SOGO RE))DES
28@wor 6@ DeliverToday e 80w (delivery) ende ©OB. SuperMobile e®8& Se®® OO
SrE wsm ©)0eIGNRS e (6eined) DRrD®mHes OVENRS VDD e 0. VYSO DO So®
£0mO® ®IBDWO ge)E OO0, on Sed® oo SLAMER GSLOD DDO®D GABWD CHOD MO,
8 ©e® Mmer, DIBEHOD GO N ERIOD &ID.

(1) Write down the e-Business transaction types that are possible with SuperMobile.

SuperMobile &®® &t DE OB @-OBS)0 OHMEes DL® R EIOS.

e B2C (Business-to-Consumer):
Customers purchase mobile phones directly from the SuperMobile online platform.
)3esi@mwsS SuperMobile DO®D DEMEDS ©IGORD Sc®® £OWO® BEE OWS.

e (2B (Consumer-to-Business):

Customers contribute feedback, reviews, and creative content that the business can utilize.
®BEERNDODS OB ON)NOED ®IOm DE ahd odBesie®n, ©@eRID® ©® SOV MTED
GSOODRS £)©0D 6d.

e B2B (Business-to-Business):
Partnerships with third-party delivery services like DeliverToday.
DeliverToday 8t emd® &bEe ede)miled 660 0@t ®HCMIBOw.
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(i1) SuperMobile owners speculate that establishing their own delivery team for customer deliveries can be
cost-effective and more profitable than using the DeliverToday service. Analyse this speculation by giving
one reason each for and against this view.

DeliverToday e&0® @8® DO &), ©)Ceui®n eRHISR ©eH), DS eHSS
DN S8 53 850k dEe)d cm DA E®E)D DO SuperMobile &BwOied) g™
DOB. 600 IR0 e om) Joried O esndi AES OBV OB g SuleCeIw WOSS.

(Note: Consider the financial aspects only.)
(0Dm®: YE3PG DN HEDIM.)

e One reason FOR establishing their own delivery team is that it can significantly reduce long-term

delivery costs. By avoiding third-party delivery charges, SuperMobile can improve its profit margins
and provide competitive pricing for customers.
RFeP® eRe)ded DHNEPS BHYORVD O cndE Ofes ERMmR® 6de)mide® B35
IR Y 6R® &h e o OOk, cmdd oGO eRe)Mded MKy BOETO) ©®WiDE,
SuperMobile ®0 88 @& MSHwH DBDERL DO @SBRSS e HOMMS Br WS )
Ewn oe.

e On the other hand, one reason AGAINST this idea is the high initial investment required to set up an
in-house delivery team. Costs such as vehicle purchases, fuel, salaries, and maintenance can place a
substantial financial burden on the business, especially in its early stages.

Fems GO0, 600 gemHD HEOHD 8 cHndr DfesS Wimesd e@e)®ide® BFMHPS B85HQBRD

g0es 9mE MOBLD MERiEHNd. D)mwe BeE WiBS, gsRm, D98 om NSND OB Bwed
O%E)0R0, SeBeerns® 08 §C gOIeEE 6iedn n Y3 VO ©r0dn ®ID.

Balancing these factors is crucial to determine the most profitable and sustainable delivery strategy.
ONBR E®ED 0 HOMO 6Re)Hded® caIn DMD®E HOME HOP SeH) 600 MND VEI® HO®
om Die®s e8.

(iii) Mobile phones are not perishable and thus don’t indicate expiry dates. However, they often have a finite
shelf life beyond which the customers are reluctant to purchase them. Give a reason for this observation.
S5o@® £OWO® BM® MO 5 EOEE BE 9D O E» cIOSes oy, Onge, SO0 eMesn) 8O
B8m» Oxdy 88 mEws (shelflife) g8 S EOBS or &0 8D WD ©)3eRIBWRS w5
8. e®® HODEMRO O 6HNOS eBOS.

Mobile phones, while not perishable, possess a limited shelf life due to the relentless march of
technological advancement. The frequent introduction of newer models, boasting superior features and
performance, inevitably diminishes the appeal of older devices. Consequently, even fully functional older
models may struggle to find buyers, as consumers increasingly gravitate towards the latest technological
offerings.

@)ﬁ@ﬁ%ﬁb EQeed emaOF @0 eEeds S5.m® OO, EOOD MO Y, HID HIY WERDS
g, 90 DNEQ 500 oesid) €Y, cotd Jer®e® ©H® MO MINMND @Wi® QOO e)ABS, o
CE1mOR Mbemn gHDLRERSR &8 DOB. 8 £50ers s, olexiBnis 08 Bilewnss
2000 e B3508 0n GOWLeNe O DS, oBuben HMS EOH DER ©O)
@EBWOOS BEIE) GIHVD GOVER BE OH®.

(iv) Suggest a suitable business strategy that SuperMobile can use both to reduce the environmental damage
due to e-waste and also to increase its sales.
9-6cds 5 8cds =060 damvwe gf 530 o) 5O SNHS gue B0 K P ©HEm)
SuperMobile epem®E0 ®0 HORD Geh ONSO CONE 6riLe DOS.

A suitable business strategy for SuperMobile to address environmental concerns and increase sales is to
implement a trade-in and recycling program. Under this program, customers can trade in their old phones
for discounts on new purchases, encouraging upgrades and offering cost savings.

Qed c@RBE oem ©)06dn @od SRERD oo S#E Oif) 5300 mesn DD COB DGR
O5es eDee)® ©® 9BOTMOMm SRedeul HXICeH HCPR. PR SiBED®m® wOeD, HO BEE
@58 oesm BI08, SfEqe H38 ESS H3e amn B85k 953538 @) EP e edeniBnRsiO
RSP O 0O OER)I)® WE HIB®.
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(c)

The old phones can be refurbished for resale or recycled for spare parts, which helps reduce e-waste and
environmental damage. This approach demonstrates SuperMobile's commitment to sustainability while
attracting customers with added value, ultimately boosting sales and minimizing its environmental
footprint.

StoF) eOwmdn MO SHMNVO em IO WIS HEe®) O5HDFPDOw HAPD exdo, d® eys
geeds on o00odn ode g 8800 comd 0. @ ©ednr IO IV ard
e)0exiBnds mubenn Do K888, godaImned DnHmd 9®E M0® oo 08 ©)dadn Brod®H®
a0® OB HOOBO® e SuperMobile & Did® cosin® DOG.

Consider a multi-agent system where agents (mobile robots) are designed to collaborate in a warehouse
package moving task.

DR @INOD SIS eHMD BN MO BEH) BHEEINErS WOW H3PD HLVM® WO &iD SO
(BSo@® 80RO B VY-S5 SR BEwese.

Each package is to be moved from its storage point (A) to its assigned delivery point (B) across the
warehouse floor area. Each agent is tasked with moving the assigned goods from point A to point B in an
optimum manner. Each agent has its own utility function that helps the agent to make optimum decisions
based on the given set of parameters.

0 O oot 08 ©R) Sdmed (A) B0 0 S g eeHSE Sdme (B) £m0), ©8)
I8 @e€mn ®0m) 6v® PO GOOs K. OISO S BE HIFD A Sdmed 80 B SDnd O8N
ooy MO0 X il 8 O SSFNOOWD s &5 MHERR. & &5 sOBHSO ae)e
SOE®H® HO DHRD O O JFSSHOOWO MRSeE® coeni®m Gmwe (utility function) .

(1) Highlighting the key characteristics, write down how the concept of ‘agents’ in this multi-agent system

differs from a standard software program. (01 mark)
c0® Ry)-Tusn ofRdeld ‘Fusn’ cwcen, o8P Pacwr® POCEARHS O O» it YD
®5 e CEESND OB BL) £IOSD.

In a multi-agent system, agents can work independently, make decisions, and collaborate to achieve goals.
Unlike standard software programs, they can adapt to their environment and interact with each other
dynamically.

)-S5y B0 9E, SS5SHD0Rs0 SD0ND WOwn H3RD, HO OIBHRD 6 PERDD SO
@50 6eH 6HERIMeRs DMOEH DHE NS 80m acw® OBHDHS B MO, RSB
a3e00wd g50bomr S0 om OHNE ONemm 6 DL T e HNDE.

(i) Write down one positive (reward) and one negative (punishment) factor that could be considered in the

utility function definitions of the agents (robots).(02 marks)

EsS500tsed (60eDOtSed) coenidm Gode abdeid®drE (definitions) 6reBEERD @» &
O AMBVD (G EIeAD) 0o O IR (€HOP Eedm) WOE MBS BrsSe.

A positive factor (reward) in the utility function could be minimizing the time taken to move a package
from point A to point B. Faster completion of tasks would reward the agent with a higher utility score,
encouraging efficiency.

coeriBm Gmed DMsEn MRS (9@ Eedm) oesns A SDmed &80 B SD)and e®maw®0
®20® WMED O B3 Sr ®Br. MHESBEEMO® EJOT OB Mbrrs eB®wens 5O S
ESSHOOE0 9HE coewi®m R @) ey &LO.

A negative factor (punishment) could be the excessive use of energy or collisions with obstacles. If an
agent consumes too much energy or fails to navigate safely, the utility score would decrease, discouraging
inefficient or unsafe behavior.

©ENBRD DR (6AO8) vBn gl e ®Pm 53O oo ML 0P GOP o ede.
Sssmocenny gD oBos olemismn DOSesS »HB 60 OSBnD ardeided eEMST
g0, c2eWi®D) R &8 08 &Y, GMbrsed e® gMondn addd geeRbrRS WOR.

By balancing these rewards and punishments, agents can make optimized decisions to perform their tasks
effectively and safely.

R0 oX® IR oo cHOS IR PR H3e®8, SESHOORHO DR VLK OERE)DO ©®
NOBBmD g9 HERD puen BHOM BB ®IH®.




RAVINDU BANDARANAYAKE -92- Hictfromabc

r

~

8.(a) Write the output of the Python code given in Figure 8.1.
Oton 8.1 8 ereds olns emed ede)mn Bw SoOsiM.

def calculate(n):
result = 0
for i in range(1,n+1):
for j in range(i):
result += i*j
return result

print(calculate(4))
Figure / Oz 8.1

Answer / 8890: 35

Explanation / et=tg@ 83®:

The Python code calculates the result of nested loops where for each i (from 1 to n), a loop iterates j
times (from 0 to i-1) and the value i * j is added to result.

oBod edorn @6 O & 1 (1 80 n £wD) se® ja®nsl (0 80 1 - 1 £50) aOPLBD®
O gm0 i *] gon oBdE® (result) oe® Oy DO» B0 OGS oBOE® (result) DG DOE.

e i=1—jloopruns from 0 to O (only I iteration) / @@w® 0 80 0 =) WOH® B (1
E0PLHNRS SBOH) :
result +=1*0=0 — result=0

e i=2—jloopruns from 0 to 1 (2 iterations) / @® 0 &0 1 £330 WON® 68 (ZDOVLZHS 285
OM):
result+=2 *0=0 — result =0
result +=2 * 1 =2 — result =2

e i=3—jloop runs from 0 to 2 (3 iterations) / @@w® 0 80 2 £@) WOD® 8 (YHNOL®™ 35
o0):
result+=3 *0=0 — result =2
result +=3 * 1 =3 > result=15
result+=3 *2 =6 —> result =11

e i=4 — jloop runs from 0 to 3 (4 iterations) / @ 0 &80 3 £=0) WON® 8 (YHOVLOD® 483
©OHM):
result +=4 * 0 =0 — result =11
result+=4*1 =4 — result=15
result +=4 * 2 =8 — result =23
result +=4 * 3 =12 — result = 35
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(b) Figure 8.2 contains a labeled Python code to print the binary equivalent of an input decimal whole number.
Write down the suitable replacements for the labels P-U to complete the code.
O® 8.2 & eiwieds AR 05D B em® HME)BND NE £HRB 8L HABDWO PHES OBV®
0D Yew OB enn odgben 53 oem P-U cCRedED Qe &ef®md B0 &osi™

reversed_binary =

n = float(input("Enter a whole number:"))
ifn%1!=P:

exit("Please enter a whole number.")
n = Q(n) #convert n to an integer
if (n == P):

print(n)

while n >= 1:
reversed binary = reversed_binary + R (S)

n="T
binary = U[::-1]
print(binary)
Figure / Oz 8.2
Answers / 8€not:
P: 0 Q: int R: str
S:n % 2 T:n // 2 U: reversed_binary

Explanation / et=tg@ 83®:

P:0 —  To check if the remainder is not 0 (not a whole number)

9530 0 camedeld elie) HORO (EBRLH ANV &)ed).
Q: int —  Convert the floating-point number to an integer

95eE® EIEs & LI LARONO &ddbomn HES.
R: str —  Convert the binary digit (remainder) to a string for concatenation /

€900 9rBnd® (eBen) tewim H3® e string O
edoboan 5@

S:in% 2 —  Compute the remainder when n is divided by 2
2 & ede 80 980w wemn H3e.
T:n//2 —  Perform integer division to update n

WO HEPD ey 0N eRED Be HEO.
U: reversed binary —  Use the reversed binary string
reversed binary 8w S3@.

Final code / g0 eo®:

reversed binary =
n = float(input("Enter a whole number:"))
ifn%1!=0:

exit("Please enter a whole number.")

n = int(n)
if (n==20):
print(n)

while n >= 1:
reversed binary = reversed binary + str( n % 2 )
n=n}//2

binary = reversed_binary[::-1]

print(binary)

~
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Initialization / epo®es H3®

reversed_binary = ""

A string variable reversed_binary is initialized to store the binary digits of the number in reversed order.
€900 0oaxed uBeei® GuBEcdeed 9pDn® “AR) H3® e string dO@s reversed binary
MO8® DO IO,

Input and Validation / e)®H® 0B ORQOLHRD

n = float(input("Enter a whole number:"))
ifn%1!=0:
exit("Please enter a whole number.")

e The program prompts the user to input a number.
REOH® OB oW e HOPD =0BEMR) eERORE.

e nis initially taken as a floating-point number to validate that it is a whole number.
QEE n 08xban ©axPs D LHYOr B ©e 958 EBES LANDS 6RE ©®Y) EIeR.

o Ifthe remainder of n % 1 is not zero (meaning n has a fractional part), the program exits with the
message "Please enter a whole number."
n%l& gdn Qor ced 5B (B8 n O B eMOHS &), DiBed®mH™ "Please enter a
whole number." e o000 6@ 8068.

Conversion to Integer / 3@ 00 =30boen
n = int(n)
if (n == 9):

print(n)

e The input n is converted into an integer.
n DR QL& xS DD elobomn 8.

o Ifthe number entered is 0, the program immediately outputs 0 because the binary representation of 0
is simply 0.
GFIOED DO @ @30 0 ®8, 0 8 €80n Hotomw 6oED ( d» VDS DD DD
0 gde)mn DOG.

Binary Conversion Logic / €800 «30bne abwen

while n >= 1:
reversed_binary = reversed_binary + str(n % 2)
n=n}//2

e This loop repeatedly divides the number n by 2 (integer division) and appends the remainder (n % 2)
to the reversed binary string.
cR® EE® HNOD SNODB n HABD 2 & (L ©DN) CAER) ee® O 953® (n % 2)
reversed binary string 90 Oy OG.

e As the number is divided, the remainders represent the binary digits of the number but are generated
in reverse order.
©oDN)® E 1B 80, 950K ©-Xe8 £OPr 9ES® HewisHw WO YD LHeRi®
GOBECORS Som®n 6d.

Reversing the Binary String / €@ String > pog ®ode
binary = reversed binary[::-1]
o The[::-1] slicing operation reverses the reversed binary string to get the correct binary representation.

[::-1] slicing §® 5OOE OR® Sorotnm @) SR ©&® reversed binary string & o
Sl
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Output / @B
print(binary)

e The binary representation of the number is printed.
gowel €0Rm BHoren fenw DOR.

Example Execution / 6)®0%n Sooien 8530
1. Input/eperme
Enter a whole number: 10

2. Steps/BwdO:

e 10%2=0,append 0 — reversed binary ="0"

e 10//2=5

e 5%2=1,append | — reversed binary ="01"

o 5//2=2

e 2%2=0,append 0 — reversed binary ="010"
e 2//2=1

e 1%2=1,append 1 — reversed binary ="0101"
e 1//2=0 (loop terminates / @ow gdosS 8 ).

3. Reversed Binary / @Be@i® £8®n:
e reversed binary[::-1] gives "1010".

4. Output / eBe)»w®
1010
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(c) There is a limit imposed on the maximum weight of an airline passenger's bag. Thus when a person is
flying, s/he should select the items which are most important for him/her for the trip.
®OS®Y) OHewned AwwD £ad® RO BRDD ©HD) i OBSD) GE®EREXR BEHO WO® 89,
y/gre O KPR OISR Bie®s O RO IOV QB .

From three items, a labeled Python code written to help a person decide on the 'highest value' items that
s’he should choose for a bag, is shown in Figure 8.3. The total weight of the bag should be within the
airline's capacity limit for a bag which is 50 Kg. The weights, values and the names of the three items are
in the relevant arrays. The output of the code is given in Figure 8.4.

QfOEOND, RO DS GWEOS DVENO VOV @y DM (value) ‘OB GBHO’ HOBH®
5300 €8 ec» eCAR B BDS eBmwEs Ok 8.3 & ered. ANWeE O VO, @O 68O
ANOEDO o5d) &g 3o (capacity) B0 O 50 kg ng dw gn ©. aBHO Beadd VO (weights),
O0eam® (values) ©® ®»@ (names) )G HOOS NE &io). el BHD® e 8.4 & £ided.

def item_selector(remainder, weights, values, names):
A=len(B)
merged = [(values[i], weights[i], names[i], i) for i in range(n)]
print("Merged:", merged)
merged.sort(reverse=True, key=lambda x: x[@])
print("Sorted records:", merged)

res =
for value, weight, name, index in merged:
if remainder >= weight:
C =D + name +''
E=F-G
return res

# Input:

bag capacity = 50

weights = [49, 10, 35]

values = [60, 100, 120]

names = ["Laptop", "Book", "Clothes"]

selected = H(bag _capacity, weights, values, names)
print("Selected items:", I)

Figure / Ot 8.3

Merged: [(60, 49, 'Laptop', e), (1e@, le, 'Book', 1), (120, 35, 'Clothes', 2)]
Sorted records: [(120, 35, 'Clothes', 2), (100, 10, 'Book', 1), (60, 49,
"Laptop’, e)]

Selected items: Clothes Book

Figure / Ozew 8.4

(1) Write down the suitable replacements for the nine labels (A-I) in the Python code given in Figure 8.3.
Oen 8 gieds oBGns emed eCRR MO (A-]) Be® B Med®®d B SOSS

Notes / @0®&):

e The Python sort() method could be used to sort a list.
RIBENDS GoBEEOED orH®O (sorting) &@me sort() 8dw (method) dm e &

Syntax : list.sort(reverse=True|False, key=myFunc)
8 mow 35w : list.sort(reverse=True|False, key=myFunc)
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e  When 'reverse=True', the list is sorted into descending order.
'reverse=True' 80 iBSn® gdelingn POGD ©rwess

e How the sorting is to be done could be indicated through the 'key'.

aaSEeOEO O

DE Qe ewmede wH® key @O £rafdn ®Sw

e.g., 'key=lambda x: x[0]' in the above code indicates that the sorting is to be done based on the
numbers in the 'values' array.

o). 9om emed 'key=lambda x: x[0]' ¢i®)® ecsfesd 'values' gD GOES O» GRSEEOED
Omed 8¢ e nn OB

Answers / 8€aot:
A :n
B :weights
C :res
D :res
E :remainder
Explanation / ©tet€@
A:n —
B: weights —
C:res —
D: res —
E: remainder —
F: remainder —
G: weight —
H:

item_selector

I: selected —

: remainder

: weight

: item_selector
: selected

—Tao™

550 :

The number of items
alo® ®H.

Used to get the length of the list
RIBESHED E® ER) @GP0 ®)dm OB

Update the result string with the selected item's name
OO gRmPed MO 00 OHOR VSND OFTME® B

Append the name of the item to the result
oB0EwO g§Rvded ®® & HE®O

Update the remaining capacity of the bag
wed 950 WSO BOFME® HS®D

The current capacity before subtracting the weight
R0 g8 S53P0 esd OFRF WSO

Subtract the weight of the selected item
eniO)9s gloded A0 g8 H3®

all the function to execute the logic
b HEIen S50 Gow gEBHO

Print the final selected items
g90)» IO GRH® Yetw H®

~
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Corrected code / 8Ot0€ esSened

def item_selector(remainder, weights, values, names):
n = len(weights)
merged = [(values[i], weights[i], names[i], i) for i in range(n)]
print("Merged:", merged)
merged.sort(reverse=True, key=lambda x: x[0])
print("Sorted records:", merged)
res = "'
for value, weight, name, index in merged:
if remainder >= weight:

res = res + name + ' '

remainder = remainder - weight
return res

# Input:

bag capacity = 50

weights = [49, 10, 35]

values = [60, 100, 120]

names = ["Laptop", "Book", "Clothes"]

selected = item_selector(bag_capacity, weights, values, names)
print("Selected items:", selected)

1. Function Definition / @o® b0 €r=d®

def item_selector(remainder, weights, values, names):

e remainder:
Represents the remaining capacity (e.g., bag capacity).
953 WSO (ee)., A WSMD) Hewismn WOR.

o weights:
A list of weights (sizes) for each item.
0 O agloRw oeHm VO (D) EESHDS.

e values:

A list of values associated with each item.
on O glodwd PSR GXrs EIRSHDL.

e names:
A list of item names corresponding to the weights and values.
RO 0 OGSO gt glo® MO EIGSHDL.

2. Merging the Data / ¢S S 85@
n = len(weights)
merged = [(values[i], weights[i], names[i], i) for i in range(n)]
print("Merged:", merged)

e The merged list combines values, weights, names, and indices of the items.
SED iBsnd aloPde Xrs, RO, 8 om cbrn FMAER WOR.

e Each tuple (values[i], weights[i], names[i], 1) represents one item
ot® tuple Omed® (values[i], weights[i], names[i], i) &5 oBo00E SHewjsmnm DOG:
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= values[i] — value of the item / 6Bo®ed g®®
= weights[i] — weight of the item / engided RO
* npames[i] — name of the item / 356l »H©
LI — original index (to maintain item identity, if needed)

88 ebewn (Fdus B, gBvd® GHHZMOD SOBD) GIHVO).

Example / ee)&0gnm:

e values = [60, 100, 120]
e weights = [49, 10, 35]
¢ names = ["Laptop", "Book", "Clothes"]

The merged list becomes / EMAER EIBESHD VOO &8 dSSes:
Merged: [(60, 49, 'Laptop', @), (1ee, 10, 'Book', 1), (120, 35, 'Clothes’,
2)]

3. Sorting the Items / g@3o® dbo B3®
merged.sort(reverse=True, key=lambda x: x[0])
print("Sorted records:", merged)

e The merged list is sorted in descending order of values using key=lambda x: x[0], where x[0]
represents the value of each item.
SmER g EBSH® key=lambda x: x[0] ®)Bm DOBS GRS GOOHE GHBEEORD dDL®
20 g, O8E x[0] & O aloded gmn Hewismn DOGE.

e Sorting ensures that the items with higher values are considered first.
Ob® B30 IGS PBE GOKS oBD GROD SEED HENY) EIeR.

Sorted Output: After sorting the example data:
Ob® e ade)n: oo eom db®m 53 o

Sorted records: [(120, 35, 'Clothes', 2), (1ee, 10, 'Book', 1), (60, 49,
"Laptop', 0)]

4. Selecting Items Based on Capacity / D30 @ gBo® emid) @id®
res = "'
for value, weight, name, index in merged:
if remainder >= weight:
res = res + name +

remainder = remainder - weight

The for loop iterates through the sorted merged list.
for @ew GE)BEEORD FTMAERD BE RSN ®O®) LHOVLBHN® 8.

For each item / &% &% glo@w oesm :
e Ifiits weight can fit within the remaining capacity (remainder >= weight), it is selected.
08 @0 953 MBSO (remainder >= weight ) EO @RS MV, OB IO V) EIER.

e The item's name is appended to the result string res.
aloded o oBOE string O res 60D GYIM Gi»

e The remainder is reduced by the weight of the selected item.
eIO)Bs ®EiRed A0 50 9500 &8 ©8.

5. Return Result / @5®@e
return res

e The function returns a string containing the names of the selected items separated by spaces.
Gow 968 HSSORS 608 WO @ eIOVY GRHOOR NP G&ew string O O
e ef.
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Example Execution / £)®0%n S§ooidn 53@
1.

Input / epe)se:

bag capacity = 50

weights = [49, 10, 35]

values = [60, 100, 120]

names = ["Laptop", "Book", "Clothes"]

selected = item_selector(bag_capacity, weights, values, names)
print("Selected items:", selected)

Steps / 8@00:
Merging / Sme® H3®

Merged: [(60, 49, 'Laptop', @), (1ee, 10, 'Book', 1), (120, 35,
"Clothes', 2)]

Sorting by Value / goo gnd dbo 85@:

Sorted records: [(120, 35, 'Clothes', 2), (100, 10, 'Book', 1), (60,

49, 'Laptop', 9)]

Selecting Items / §30® emid) @i&®:

Start with remainder = 50 / remainder = 50 @@ §HOBH WOR.
Clothes (weight = 35) | Fits in the bag/ Rtwwd ®iEes remainder = 50 - 35 =15.
Book (weight = 10) Fits in the bag / Qt@wd ©rEes remainder =15- 10=15.
Laptop (weight =49) | Does not fit / emnwieed skip.

Output / eBe)mw:

Selected items: Clothes Book

(i1) Describe the changes that should be done to the code to increase the number of items from three to five.
alo® s nes B0 o6 D) 9HE £I8R0 PRECARD B BE KN ONSHE JEHO WOS®

Answer / 880 :

Update the input arrays to include weights, values, and names of additional items needed
aous R0 gRHROE RO, awrs o »® ( weights, values, and names ) e SO eHe)®
§0) POTMRD WOS®

Explanation / etex€@ B83@ :

No further changes to the function are required since the code already generalizes to handle any number
of items based on the length of the arrays. The logic dynamically loops through all provided items.
g01e8 E®m O cemnBD Ion® RO I BOSRD BWMH® £INVVD IVHBWON® WO &S
ABOS GD 0N cOS HE® FgOvws eamed. @) € gif Bue® gRuR ®0m) HLHVHH 5O
@3 e8.

weights = [49, 16, 35, 20, 25]
values = [60, 100, 120, 80, 90]
names

= ["Laptop", "Book", "Clothes", "Shoes", "Camera"]
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9.(a) Consider the following description relevant to a database that is to be developed for a fuel station to

manage the details of customer transactions:
95 BOgSnen &)leniEn WHees) BERE, eMONOr DEOM WO 6EH) 0-:0b® HE®O
REIEDICOIBY O 5D HPS)HEHWO GOE oY BSHOR BRLSD.

Each customer [Customer]| has a unique identifier [Cid], a name [Cname] (consisting of a first name
[Cfname] and a surname [Csname]) and a phone number [Cphone]. Each customer may have multiple
phone numbers. Each customer owns [owns] one or more vehicles.

o® ©)3emi@mnno® [Customer] goos oesOmns [Cid], ®8s [Cname] (8@ ®»® [Cframe] o
D0®e®s [Csname] ed) 0 OO oo [Cphone] &, 8 ©)3emi®Bmond OO ot
DBers 5w &m. 0 )SeniBmnnd Dme i s O M e®) gB [owns] Bn &wm.

Each vehicle [Vehicle] has a unique vehicle number [ Vno] and a model [ Vmodel]. Each vehicle is owned
by only one customer.

ol D)m:mwO® [Vehicle] goos O)®® gowoes [Vno] oo ®ERKS [Vmodel] gio. & omences
ai8 8 )3enIENrRRND COM.

The fuel station sells several petrol types [Petrol]. Each petrol type has a unique identifier [Pid] and a price
per liter [Pprice].

s B808mE, ©dedid db® [Petrol] HBowE SpId. ©® ©tdedid DLYWDOR aHNS
ocsdsowees [Pid] on @00wmd B [Pprice] &to.

Different petrol types can be purchased for a vehicle [purchases], and each petrol type may be purchased
for multiple vehicles.

Dmens e S9a ©idedid db® 8D ®® [purchases] & . O & ©rJedid DLG® D
OO BRO ©®» &ey.

Each petrol purchase is recorded with a vehicle number [Vno], a petrol type identifier [Pid], the quantity
of petrol sold [Sqty] and the date of sale [Sdate].

0@ otdedid BeD WiBRE oem®, D)®® &wd [Vno]. &dedid dbw oesdaw [Pid], 85
e3de0i8 o@e [Sqty] oo 58y e [Sdate] ©O®s ewmed.

Each employee [Employee] has a unique number [Eno], a name [Ename], a position [Eposition] and a
type [Etype] (which could be either full-time or part-time). An employee may sell [sells] multiple petrol
types. Each petrol type can be sold by many employees.

o ecOmend® [Employee] goes gowaness [Enol, @5 [Ename], ®enoes [Eposition] & b
[Etype] (@020 2@ o) bl mR® e®) Oo) o, O e8omwnd &tdedid db® v GeEd
e [sells] o, O & ©tdedid dbmwr geed H3® eREH)) CEODHSD BE L.

Draw an ER Diagram for this application showing the entities, attributes and relationships.
eP® enc® e MO (entities), coE@E (attributes) oo 0B8RS (relationships) &rededs
ER e0oas gEsie. onor copsdesn (key attributes) ©def @3 &€ Sen.

Underline the key attributes. Note: Use only the terms given within square brackets in the above
description for the entities, attributes and relationships. Use upper case letters for entities and relationships.
00me): MDD, CoRLe 66 HBISND) HE 90y SEMOeE 6w DO®S BE & &5 o CPID
250 DOSH. HIMOD 0 HPISND) HEH) @OB WBOF ol BWIES.
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' ™

@ Customer Employee
1 g
IN

M
Vehicle

Vmodel @ Pprice

(i1) Write the relational schema for the ER diagram.
ER 0o oce o6dsfm o300 ©d®me (relational schema) @w) emdsie.

N M Petrol

Note: List only the tables with their attribute names. Underline the primary keys. Draw an arrow from
each foreign key to the table it references with the arrow head pointing to the primary key of the referenced
table.

ooam:. 0y, Sed copen »H8 6w 0PI EIBESHOD DOSH. OB wydt (primary keys)
@IS @0 gEs. O O Mg wyd (foreign key) O» @@ DO DYDY LoEXHBS ©ORSR
DOSH. Someed Ho BS ey WO DYed OB KBHO OO @ ®.

A Relational Schema is the formal description of a database structure that represents entities, attributes,
and relationships. It is derived from the ER (Entity-Relationship) diagram and shows how entities are
organized into tables with attributes, primary keys, and foreign keys.

o880 ©0e)dn 00H® 05 KWL, CopTe 66 o8BSI HewisHw WO® B ©FE)
Oxmry 9P S8ond. &» dxsesim & girtes ER (mmbd-o8siam) Oe 0dHens 8% guo,
aMbd, coRem, OB BROl 86 HOSND EPOr OO OXOERD SBWN® WO &d WO
eesiOE.

Customer (Cid, Cfname, Csname, Cphone)
Vehicle (Vno, Vmodel, Cid)
Petrol (Pid, Pprice)

PetrolVehicle (Pid, Vno, Sqty, Sdate)

PetrolEmployee (Pid, Eno)

Employee (Eno, Ename, Etype, Eposition)
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(b) Consider the following Result table containing the details about students, their subjects, the teachers of

those subjects, the exam dates and the marks.
Bas’, DS Senns, O BewdE @O0, mI® EMNDS 6 R £ied® cme Result 89D
ORDS.

Student | Student | Subject Subject Teacher | Teacher
D Name IJD B Najme_ D Name Exam_Date | Mark
101 Arun SU101 ICT 2001 Smith 2024-09-20 85
102 Kamal SU102 Physics 2002 Johnson | 2024-09-21 78
103 Fernando | SU101 ICT 2001 Smith 2024-09-20 90
104 Haran SU103 Maths 2003 Williams | 2024-09-19 88
105 Bob SU101 ICT 2001 Smith 2024-09-20 65
101 Arun SU102 Physics 2002 Johnson | 2024-09-21 68
103 Fernando | SU103 Maths 2003 Williams | 2024-09-19 76

In which normal form does the Result table exist? Justify your answer.
Result 890 n@® 9@ §OLDEOS 05 €? Red BENO IMOHDOMD OS5,

1°* Normal Form / 19» g®n goc&d® (1NF)

The table satisfies 1NF because all columns contain atomic values. No repeating groups or multivalued
attributes exist.

Boe® BOr SODIMD FOOS &} B® Hw) 89D INF 28508 906, a0bo® wein® el
g O0N® 5D CORDRE eMSIH.

The table does not satisfy 2NF because there are partial dependencies:
B 0o s s 89® 2NF 5ad50s emed:

e The Teacher Name, Teacher ID and Subject Name dependent on Subject ID and not on the full
primary key, which seems to be (Student ID, Subject ID).
Teacher Name, Teacher ID @& Subject Name o) ©08sfesd Subject ID @ 8o o8gben
08D Bxd eEe esem® (Student ID, Subject ID) @ eened.

e In 2NF, all non-prime attributes must depend on the whole primary key, not just part of it.
2NF 8, 80e® 008D cads copuesn 08 emons oPmns eamd, aBabzn )08 rnod
@ Oe) SOH®L GMG®.

Therefore, the table exists in INF but not in 2NF.
0080, 890 INF 8 cods 28x5 2NF & eon®@io.

(i) Describe how you would convert the Result table to its next normal form.

Result &0 88 Lge o@m D800 HODe ROl B8O WOSB®.

To convert the table to 2NF, we need to remove the partial dependencies by creating separate tables.
0@® 2NF 280 ddboan 550 aee), a8 c05® ¢ a8 H:EH SOIRTnD PO WE WM.

Decompose the table into three smaller tables / 890 @& 0@ pHDO O HSE:

e Student Subject Table (for relationships between students and subjects):
Student Subject ©@® (Basd 0o Bewrns God HBPISND) SEH):

Student_ID | Subject ID | Exam Date | Mark
101 SU101 2024-09-20 85
102 SU102 2024-09-21 78
103 SU101 2024-09-20 90
104 SU103 2024-09-19 88
105 SU101 2024-09-20 65
101 SU102 2024-09-21 68
103 Sul103 2024-09-19 76
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(c)

e Subject Table (contains information about subjects and teachers):

Subject 89® (Berws oo ENed

Subject ID | Subject Name | Teacher ID
SU101 ICT 2001
SU102 Physics 2002
SU103 Maths 2003

QOIS BERE, eMONOT GRo® ©d):

e Teacher Table (contains teacher details) / Teacher ®@® (QOOOS BEAE, OSHO GRe®):

Teacher_ID | Teacher Name
2001 Smith
2002 Johnson
2003 Williams

The new structure eliminates partial dependencies. Each table now satisfies 2NF because all non-prime
attributes depend on the full primary key.

20 OZD® §oGw SONESHD) 9O OB, Boe® ©)08H emMO® coeemn odaban 08 rd
®® Oe) £O5» B, w5 OROB® €18 2NF iS55 908.

Consider the following Product table.
oo Product 99 sensis.

Product No | Product Type | Product Name | Retail Price | Wholesale Price
P1 Food Milk 850.00 800.00
P2 Food Tea 825.00 815.00
P3 Food Sugar 900.00 800.00
P4 Stationery Book 700.00 650.00
P5 Stationery Paper 725.00 700.00

Here is the SQL code to create the given Product table and insert the provided data
e & B Product &x® &R0 oo oew) i ey giues 530 SQL eon oo
©0eHs 8.

CREATE TABLE Product (
Product_No VARCHAR(5) PRIMARY KEY,
Product_Type VARCHAR(50),
Product_Name VARCHAR(50),
Retail_Price DECIMAL(1e, 2),
Wholesale Price DECIMAL(1e@, 2)

)5

INSERT INTO Product (Product No, Product Type, Product Name,
Retail Price, Wholesale Price) VALUES

('P1', 'Food', 'Milk', 850.00, 800.00),
('P2', 'Food', 'Tea', 825.00, 815.00),

('P3', '"Food', 'Sugar', 900.00, 800.00),
('P4', 'Stationery', 'Book', 700.00, 650.00),

('P5', 'Stationery', 'Paper', 725.00, 700.00);
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(i) Write down the output of the following SQL statement:
oo SQL gmeed gde)mn B0 cSosik.

SELECT Product_Name, Wholesale Price
FROM Product
WHERE Retail Price - Wholesale_Price > 50;

The given SQL query retrieves the names of products and their wholesale prices from the Product table,
where the difference between the retail price and wholesale price is greater than 50.

e & &t® SQL 8@a® Product 9Qeds’ 58)cade o8 o 0ed ecom S E) ), O8E BEERO
&@(retail price) & emw 8@ (wholesale price) oo edx& 500 &) &l& 8.

The condition in the WHERE clause is Retail_Price - Wholesale_Price > 5@.
WHERE 9o&86ed emsiecd®w Retail Price - Wholesale Price > 50 @8.

1. Milk: 850—800=50 — Not included / gres eoned.
2. Tea: 825-815=10 — Not included / grpes eoned.
3. Sugar: 900-800=100 — Included / grpes 8.

4. Tea: 825—-815=10 — Not included / erEs eoned.
5. Paper: 725-700=25 — Not included / grepes eemed.
Output / gBe)m®m:

Product Name | Wholesale Price
Sugar 800.00

Final Query Result / goo» 8008 o3den:
The query will return Sugar as the only product satisfying the condition.
c00® JP® cwINEERD MISHIT WO OV HBLeHn 6EL BS ED) ) &ILD.

(i) Write the required SQL statement to insert the following record to the Product table:
oy 6068 Product 900 gines HO000 gdws SQL smee Gusi®

Product No | Product Type | Product Name | Retail Price | Wholesale Price
P6 Stationery Bag 755.00 750.00

SQL statement to insert the given record into the Product table:
€ gid b Product ®x90 qid® 5380 §0®s3 SQL Smme:

INSERT INTO Product (Product No, Product Type, Product Name, Retail Price,
Wholesale_Price)
VALUES ('P6', 'Stationery', 'Bag', 755.00, 750.00);

Explanation / etet€@ S0®

e INSERT INTO Product

Specifies the table where the new record will be added.
20 DDO Oy WOM ORD BERED 0e®ms DOG.

e Column List / ¢t @iR800
The columns Product No, Product Type, Product Name, Retail Price and Wholesale Price are
listed explicitly.
Product_No, Product Type, Product Name, Retail Price & Wholesale Price tetE@O
QIGEno® DO g
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e VALUES Clause / @08 @850
Specifies the values corresponding to the columns / 0t ®ED gNOt® OGS HE DOGB:

= Product No: 'P6'

= Product Type: 'Stationery'
= Product Name: 'Bag'

= Retail Price: 755.00

= Wholesale Price: 750.00

(iii) Write down the SQL statement to display Product Type, Product Name and Wholesale Price of the
products whose Product_Name is not Bag.
Bag e® Product Name ©8» edenj@®@ Product Type, Product Name & Wholesale Price
ochean 5300 ae)e SQL smmn 80 &uosis.

SQL statement to display the required details for products where the Product Name is not "Bag'':
Bag een®&® Product Name 680 Ss=igsn O gOus d600 08000 qd6ws SQL gwmxam:

SELECT Product_Type, Product_Name, Wholesale_ Price
FROM Product
WHERE Product_Name <> 'Bag';

Explanation / etea€@ S0®

SELECT Clause / SELECT do&6w

Specifies the columns to be retrieved / @@ ®o @ B0t SO DOGE:
e Product Type

e Product Name

e Wholesale Price

FROM Clause / FROM ®o&&wm
Indicates the table to query, which is Product.
50800 DD OB, dn SHBe)eHHR.

WHERE Clause / WHERE ®®&88x

Filters rows where Product Name is not "Bag". The <> operator means "not equal to".

Bag ¢®2 Product Name &85 eSg€ eajd) ©53B. <> o®emwdxwm @& "not equal to (@)
eaed)" sied.

Expected Output / gedi@o obc)mn®

Product_Type Product Name Wholesale Price
Food Milk 800.00
Food Tea 815.00
Food Sugar 800.00
Stationery Book 650.00
Stationery Paper 700.00
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10.(a) Consider the following python statement:
ooy oBNs WIOK HRDMSD.

answer = height + width

There will be multiple binary instructions that the CPU will have to execute with respect to the above
statement. The first is to load the value of variable 'height' into a register. The fourth would be to store
the result of the addition in 'answer' variable.

90" MORO GOED BOWODRD 03 owa® Sowmwd (CPU) €80n coeed (instructions)
@O Heday i 98 oc@Oem, height S0E3w O8E®OLDO gedvw®w (load) H3OEG.
HDOOISN, Oy 5368 ©HOEr answer 90ES0 OB HOVBE.

What would be the second and third instructions?
eeOd oo eudd coeed RO Bw eaie?

First instruction / 88 coece®

Load the value of the variable 'height' into a CPU register.
(Given in the question.)

CPU e0868m0wmd 'height' 90@sec g®® QOM® DOS.
(eEaed eon erm.)

Second instruction / 660 coeed
Load the value of the variable 'width' into another CPU register.
'width' 80ened a®n m08 CPU cOS88H00md 5OMmm oSk,

Third instruction / =0» cseco

Perform the addition operation using the values in the registers for 'height' and 'width', and store the
result in another register.

'height' @& 'width' ©e®) 608890 e & guns HDnens Oy 368 e@emn® B¢ o BBORM
208 60868006 W) DOSS).

Fourth instruction / ®®00& coece
Store the result from that register into the register location corresponding to the variable 'answer'.
(Given in the question.)

09 eOBEmoed Bdr® 'answer' SDEBKXO GHOIS B8 OBEHO S VAR WOS.
(o6l e erm.)

Explanation / etexg@ B83@

Memory Management / @5 DEOMNDOLD

Variables like 'height’, 'width', and 'answer' are stored in memory.
'height', 'width', and 'answer' 5 S0EB0s PvHEE ®ID) ©O.

e The OS allocates memory for variables when the program runs.
DRe0n® HuIsien O 80 OS dGs SDes oeH VWL 0% DOB.

e The CPU accesses these memory locations through addresses.
CPU c®® @nn £SO Dn 8 &0m) ged® ed.

CPU Registers:
Registers are small, fast storage locations inside the CPU used for temporary data.
BOBEMO Y MOMDTH T 6ee ®Om O CPU ng &5 ), 680ds 08 &SD» 8.

e The OS and CPU collaborate to move data from memory into registers for faster computation.
0o “Ian 5 oeH dvwed HO OBHHO 0 e ev® @D 0S & CPU &m
OBeon omenivens §w) DO,
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(b)

e Example: Loading 'height’ and 'width' into registers.
OB ®» 'height' @& 'width' gogne H3e.

Instruction Execution / eeees Horsien H55@:
Instructions are executed in the fetch-decode-execute cycle:
en08-980 DPL BE coees Juviedw e8:

e Fetch: CPU retrieves the next instruction from memory.
e088: CPU Sge coees 9mmens @) ®©3).

e Decode: CPU interprets the instruction.
Semmw: CPU 888 coeed gbdmdan o0G.

e Execute: CPU performs the operation (e.g., addition).
Sosien 8538: CPU 268 cdcan® &g OB (ce: dwy H3).

Each high-level Python statement translates to multiple low-level CPU instructions.
0@ gmg ®J068 CRns LWrrDe cmg @J0e® CPU 0 odti® vm o coees HBo0mO
aboboan 8.

Arithmetic Logic Unit (ALU) / gotd ofio odSn Smwo:
The ALU is a part of the CPU that performs arithmetic operations like addition.
ALU g Oy 530 i85 g ofndn c@eend® &g woe CPU 8 emdad.

o 'height + width' is processed by the ALU after loading data into registers.
O8EOL 0y ey Qo H3e®s g 'height + width' ALU 888 erod@d @B 208 @ed.

Show that the answer for 1100, - 1010, could be obtained by adding the 2s complement of 1010, to 1100,
and ignoring the carry.

1100, - 1010, & B8gxo, 1010, & ccend gandmn 1100, O Oy O, 98300 v YD (carry)
eMHED H3e®s EROD & DO eeSOSiM.

Let’s do the calculation as we would normally do with binary numbers.
ORVNBEHRS £ORD 0D OBS Be WO® HMMOKD ®IHE HE® WOY.

11002 - 10102 = 00102 =21

Therefore, by adding the 2s complement of 1010, to 1100,, the final as we should get would be 2.
a8, 1010, & 2 & gxadwme 1100, O Sy 53RN, god EIDR BY GOD GO® 2i)6d.

Two’s complement / ecens GHQOHn®

The 2's complement of a binary number is obtained by:
000 ©axdD 28 gHEODO ER) ®SES:

e Taking the 1's complement (inverting all bits).
1 85 gx00w0 @) ®iDeds (Brog 9 obeci® H39).

e Adding 1 to the result.
om 09 eBdErd 15 Sy H3e®S.

This allows subtraction to be performed as addition.
cPRBs dwy HOPD cee gf HS® B¢ HORD 98 LEHE.

Since the first bit of 1010, is 1, we have to go through the above steps. If it was 0, the 2s complement
would be the same number.

1010, & =g 99 1 O DS gom BrOO ®HOH:) @D Beed. &® 0 §OIB8, 2 & a5AOHM®
O® ©ZOP ©d.
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Converting 1010; into 2's Complement / 1010, 2 & e 900 «d3obome H3®

Find the 1's complement by flipping the bits: 1010, — 0101,
9 6E0EEs 1 & 20O 6RO

Add 1 to the 1's complement: 0101, + 1,=0110,
1 8 5000 18 Oy DOS®

So, the 2's complement of 1010, is 0110,.
o8, 1010, & 2 & gxdwn 0110, 8.

Adding the two’s complement to 1100,/ ecend gadmwn 1100, O dny B

1100, + 01102 = 100102

So, the answer we get is 10010s.
OB, g0 Eedd BgnO 10010, 8.

To confirm if we get the correct answer, we have to ignore the first bit, which is the carry bit. By ignoring
the carry bit, we can see that the final answer is 0010, which is indeed is 2 in decimal.

g0 S5O0 BENO EIedSes 1B »HPOr WO @I oeHm), Oler® ©ed IO O» oy JYD
emmED adr QK. Olerm® ®ed D cawem ®ideds, gdoim BERO 0010, d» oo O®
£®el @eens 2 O O OO IDOD HIDK

(c) Amal starts a single processor computer and starts a web browser. After sometime he starts a spreadsheet
application too on the same computer.
63 95 owomns o8m (single processor) 3w SMOSO) O ¢HIRO (web browser)
goRB. e, BEIPDO oy O s3WINMEE® Ry Grd@es (spreadsheet) ewe®@s ¢ GOREB.

(i) READY, RUNNING and BLOCKED are three states of a process. When the operating system of the

computer temporarily stops the above web browser process in order to let the spreadsheet process run on
the processor, to which of the above three states will the web browser process transit?
0058, §EIsien o5 GOS0 BE 0y TUIKHwD DBDO HHD. edBDed ePeHRS BEABn, 9HD
SPOIBeT FOIVHNHO cDEMHE O MONG VD 98 ERR ©eHm 60 gudvy HLIH®
DODMPDO DO OB, OT0 0 GHONE HICHE QDD DBBO NEHS NO® HTBBOWO
oS 68 e ?

When the operating system temporarily stops the web browser process to let the spreadsheet process run,
the web browser process transitions to the READY state.

OB HORWO e 00 98 R ©e® PeanRd® SEBn 888 0 gmlne HwOR®
DOMBDO 90O 80, @ READY m3S000 ondenn 8.

Reason: The READY state means the process is prepared to run but is waiting for the CPU to become
available. The web browser process is not BLOCKED because it is not waiting for I/O or other events; it
is simply paused to allow another process (the spreadsheet) to run.

esn®d: READY o58dn nseansl geomd dffes Hn Susien 800 e)ad® s CPU &m
) IBHRVO AE) BO® BOKRE. e@HE /0 o) cOas BeH® we®m AE) MBI DS 6O RYHO

HOB® O8O DO Py, 05T FJIORWE (indiBen) Joienw &80 gB E® e O®
DODMBDO SO &Y.

Explanation of the 7 states / 8350 7 etexé@d 8535

New: The process is being created and has not yet started execution.
HPOR® HoDn cO8s ©OH® oo DO H)Rw HO® HOBH WO EMSIH.

Ready: The process is ready to run but is waiting for CPU time.
HPOR® Jew 880 He)»d® »¥F CPU men eds oo dE) &0.
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Running: The process is currently executing on the CPU.
HOR® et»0 CPU @n Husien 8.

Blocked (Waiting): The process is waiting for an event (e.g., I/O completion) to proceed.
HoRe Bedes (ce): I/0 odgbsn H30) Bcdaems AE) &O.

Terminated: The process has completed execution and is no longer active.
HORr Sosen 530 oluben & &8 g0 OO OB 5K x)ed.

Suspended Ready: The process is ready to run but has been moved out of main memory (to disk) to free
up resources.

HOBr HOSED 500 He)Hd YT oo Semsd S50 LD PVDWens (NI DM 6H®D
oM .

Suspended Blocked: The process is both waiting for an event and has been moved out of main memory.
HPOR® B Hem DR BO®» GO LNS PHWERS BOBOE, 6HN 6ME &I

(i1) Write down the state transition that the web browser process will undergo, when it has to wait for some
data from the web server.
@08 esde)nmme®s (web server) e5D GRHON EIEA® O AE) BORD Bedx» 80 08 guduiy
Sonmed Bcde gD SIS (state transition) PeIB @) cOS»

When the web browser process has to wait for data from the web server, it will transition as follows:
603 RO HORWO 0 e8DIE)NMENs £BY e et OIE BORD & § 80, v sowm o3
2oPNOIM® DY) Ero::

Running — Blocked:

The process moves from the Running state to the Blocked state because it cannot continue execution until
the required data is received from the web server (an I/O operation or network request).

@08 eSDrInwens GO®ws £Bm Eedm® 7O (I/0 cPemu®s oo B 9CRRN) Hwsen H3®
E@0® DOem® ©) eMHD 5o FEOEr Wde HDed 80 GOS0 e HVOKO VIS WOG.

Blocked — Ready:

Once the data from the web server arrives, the process transitions from the Blocked state to the Ready
state, indicating that it is ready to execute again when the CPU becomes available.

007 e8D)Wens By B g, JUORN GOS0 BwE DBPEE 8O KEHS HBFORD DD
@8, ®8@s CPU & @) 0 &ifd § 80 O adn Husen HGR0 558 D cosia® OG.

This transition occurs because the process is now waiting on an external event (data arrival), and the OS
must manage resources efficiently by allowing other processes to use the CPU in the meantime.

cOR oSt Be Dsies SOR®N £18 MBO Beddw (ed» &gd) dm Ol &J® 50 O DO,
& goonoEé CPU &» =8 5800 0o S0opso o8 €68 OS 988 ofes mbrse®d
DEOMDOING WO,

(iii) Explain the use of 'Program counter' of the Process Control Blocks during a web browser process =
spreadsheet process context switch.
@08 goldsn fuen 2> eoes Junean o ascbs &S80edE (context switch), o
e 2900 (PCB) ‘©Owed®ns ®#nmed (program counter)’ edoe g DOS®

During a context switch, the Program Counter (PC) of the web browser process is saved in its PCB to store
the address of the next instruction, and the Program Counter of the spreadsheet process is loaded from its
PCB to resume its execution.

osebn SO00ws G0N0, B coecend Bm ®d) H3® oeHm 0 RO HWOREXD
203D e@mme (PC) & Hwdeed PCB 8 obs god, «indi®ss oot Somsen H3®
20D OB HOR oee 56 POEED ®IV® O® HWORED SHl OB QoL 8.
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(d)

What is the Program Counter? / p®cG® 0D ©85 NOSE?
The Program Counter holds the memory address of the next instruction to be executed in a process.
DD ®IMDH BBS HOBHOWE FOIBE DE O S coees DR Do CBH® DA ®©S.

During the Context Switch / e8lebeon S8900 goond:

Saving the current program counter of the web browser process:
cdd REed TuORed DTS VOED WIHD®B HOID®:

The current value of the program counter, which points to the next instruction in the web browser process,
is saved in its PCB.

e RO HWOREE Leew coeesd O 6WE 8 PR IMWEE OB gmn &8 PCB &
aoles.

This ensures that when the web browser resumes, it can continue execution exactly where it left off.
O RYRO® &OD HOB® § 80, O DO BE SOMBERSE FPuIFeH HE® EWOR WOE®® ©)
oD O PGS nmby OG.

Loading the program counter of the spreadsheet process:
eoiles §0oted NEPeER ®WHMVH [OW® HO:

The program counter value stored in the PCB of the spreadsheet process is loaded into the CPU.
ert@es §oRed PCB & @) 00 i85 n0ed wanmed ®@® CPU 0 &o#nn ©08) Eied.

This allows the spreadsheet process to start execution from where it was paused.
eRw &rpoiBes SrDRKD HMO e MBS Futew 53 ;oS H3RO i LER.

Purpose / go@en:

The program counter ensures that processes can be paused and resumed seamlessly without losing their
execution state, enabling multitasking in the operating system.

DOCCD MDD OHS PeHRE SEABE NE VHMORE PR WOBS HWOR O Hew Oed
B0 MDD eMS DNOHS eMOD MMOMEDEO HO®) B MO®D POBH DE OB O EHHD
OB.

A computer uses 16-bit virtual addresses. This computer has a 32 KB physical memory and a 4 KB page
size.

alopas 39 16 © 6003 6@y @O DOR. 6@ e3wImed 32 KB ca9bn domes &td
god 890 dwes®wn 4 KB 8.

(i) Write down the number of frames in physical memory.

e®I5 Powed gt OF (frames) @ W £IOSM.

There are two main ways to obtain the number of frames in physical memory.
IS Puwed &8 OF M ER) @ISO QD PR e Hed.

Method 1:

The page and frame size in a computer are the same. According to that, this computer’s frame sizes
should also be 4 KB since a page size is 4 KB.

aelompnn 89 o5 OF oOn o®» 8. § 50 89 odwnw 4 KB 288 ¢®® =d3vmgnmeds
0F gguwe 4 KB 8r @oe.

To obtain the number of frames, simply divide 32 KB by 4 KB.
O ©m @) @SR oem, 32KB, 4 KB 855 edesis.

The number of frames = 32 / 4 = 8 frames
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Method 2:
We already know that page and frame sizes are equal.
89 o OF LN @ O g8 150 5.

A virtual and physical address have two parts, a page/frame number and an offset.
03 65 65N CONLD MO 6LwE i, OB B87/0F Gn 0 DSOIRRE.

In order for the page and frame sizes to be the same, the offset part of both virtual and physical addresses
has to be the same.

809 o5 OF 09En ©@® 500 8, godn 6 IS CBN ccecwdHD DESDIB® eMOL ORI
8n @o®.

2The total number of bits in a physical address — The total CapaCity of physical memory
2The total number of bits in a physical address — 32 KB

;-)_The total number of bits in a physical address — 25 X 210 B

The total number of bits in a physical address = 15 bits

As we can see, there are 15-bits used for a physical address.
9D ece®® 608, eIty BN 0eH @O DO JQ 15 & .

2The number of offset bits — The size of a page/ﬁ.ame
2The number of offset bits — 4 KB

gThe number of offset bits — 22 X 210 B

The number of offset bits = 12 bits
There are 12-bits for the offset part.

To find out the number of bits used for the page number, we can simply subtract the number of offset
bits by the total number of bits used in a physical address.

89 gn 0e®m @S DO DY @I 6OI® ®IBHVD, emItn CBHWD WO O & QY
®IBs; BEDIB® Y OIS &8 DE HND®.

The number of bits for the page number =15 — 12
The number of bits for the page number = 3 bits

To find out the number of frames, raise the number of bits used for the page number to the power of 2.
O ®IH 6HIR) OIHVO, B8] Fow® OEH @O DO JY OND 28 JERWD HOS.

The number of frames = 23
The number of frames = 8

The method 1 is much easier and takes no more than 10-seconds to find the answer if you knew that
page and frame sizes are equal.

ocl DOL g oo D gm0 B8] 6m OF LK 6P D AR £rm» BIweMIS SENO RO
2530 1090 O ©D emed.
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(i1) A user runs a program having a size of 64 KB on this computer. A few selected fields of the first few rows
of the page table of that process at a particular time are shown in the figure.
Ses0ne 64 KB § plecodn:s adGemens 0@ o3xm@nmed MDHn w08, 500 ade8d)DmE,
0® Hwmed 89 dxed (page table) YF eSE HBoeE eviO)VS ey BHHoWS cwm ©3E 1.

Frame Validity Notes / ©@0®:
111
100

1
1
110 1 C o o
e The frame number is indicated in binary. Validity bit being 1

101 1 indicates that the relevant page is in physical memory.
000 0 O G £ORK e £I0) &iY. FYeS BDEQm® oem 1

0

0

e The page number is used as the index into the page table.
89 gooe, 89 DpDD @OmwE (index) e =MD B

500 06 eredsies) O® 890 emIBDd Puwed grd ORB.

000

AN L A WND = O

Assume that in the above process the virtual address 0010 0000 0000 0100 is wanted. Write down the 15-
bit physical address that the above address would get mapped to.

ey fHoemecd 0010 0000 0000 0100 gl 6D &OGE il SuHde. 9o 6WPD GOSN
0o @9 15 BF @Y c9bm PO BW) cOS®

Virtual address - 0010 0000 0000 0100

The first 4-bits are used for the page number. 0010 in binary is 2 in decimal. If we look at the page table,
the 2™ page’s frame number is 110 and its validity bit is 1. Validity bit being 1 means that this page is
loaded into the frame 110 in physical memory, therefore, no swap-in needed.

89 goon 6eH o€ 39 4 @0m 0. £8@m 0010 e@® 2 8. o 80 YD e DD, 2
D& 8968 OF gow® 110 O» oo 8 DEL@ IO 1 8. OEw JYD 1 @ wslemns gems DSes
cP® 890 e9dn mmed &id 110 O OPD 6Om GO O &Y VOB, OB, swap-in OGS
emed.

To get the physical address of the given virtual address, we can simply replace the first 4-bits which
indicate the page number by the frame number 110. The offset part does not change because it’s the same
for both physical and virtual addresses when mapped.

Y & 15 gmds CBxe0S 6xIDnm B ER) ISR Oem), GO0 B89 Gwn ereds ocg 9
4 OF gow 110 GBS EBSEH® BE HNw. gaceme H3ePE by ©m OB OB® ecH®
0@ O DS SSEDW® OB ONS eeMed.

Therefore, the 15-bit physical address is 110 0000 0000 0100.
o8, FQ 150 eayBm @Bmw 110 0000 0000 0100 8.

(iii) Assume that in the above process given in (ii), the virtual address 0100 0000 0000 0001 is wanted. Write
down one reason why the operating system won’t decide frame 011 of memory as the frame for that page.
oo (i) & eems Homwaed 0100 0000 0000 0001 ds WYL OGS IB Bmss. 6®eH®RS
ofBn O° 89D mem 08D ee® 011 emi0) eawi®HPD 8t 8D B &BOSM.

Explanation of Page 4 and Its Status / 4 9& 89e8 et 550 oo 98 vsdxn

Page 4 has a validity bit of 0, which means it is not currently loaded into physical memory. The operating
system must load this page into memory by assigning a suitable frame. However, Frame 011 (Frame 3) is
not considered for this page due to the following reasons:

4 9 BYedH BDre@m YD e 0 i, SN OB 1N 6D PVWHRO QOMD GO &NO.
cPemR® =fbn O8% mern VYOS EY) EcPs PR 800 VWWD &OBR EN®. 6Wes DM,
oy eHnS 5 ¢@® 890 oem O0l1 O 0D (OFD 3) HED RYH) CMERICD:

~
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Reasons Why Frame 011 Cannot Be Allocated / 011 & O@0 08 o¢ e 880 essn

e Frame 011 May Be Allocated to Another Page

011 ®» OFO edad E90nd Swson oo I ®id
Frame 011 could already be assigned to a page further down or in the middle of the page table, even
though it is not visible in the provided subset of the table.
e ©e® 6B o NEDEE OB eaeagme, 011 5 OFD 1m0 B8Q OKES OB OHE )
®te, it 8900 80 HI® .

e Frame 011 Could Be Reserved or Inaccessible
0l1 & OFO 608 O HI® od O emf Hedw 580 emetd O
The frame might be reserved for another process or marked as inaccessible by the operating system.
O® OIZD PNV HWORKE HEem 608 DO HIO 6m) cPeHR® SERBHH OB b’ Bk e
CRE ORNH O B ®iw.

e Avoiding Overwriting Valid Data

0@ o ¥ O OISO
If Frame 011 is currently occupied by another valid page with its validity bit set to 1, the operating
system cannot reuse it without overwriting critical data.
011 & OO &8 OV JYD 1 ©HABS €150 DN DE®W BYDE VBN e DO Hed 8,
cPeEd® =B HOMBPD i B oS eMOD OB MMOD MSD) BE GMDID.

(iv) In addition to the above fields of the page table, a Modified bit may also exist. It will be set to 1 when
data in a page is changed. Why is that information important for the operating system?
89 9wed oy HeSPOED MO, ‘OO (modified) DD ¢ BHedy . BQed e
cOmE § 80 O® 3D 1 9D o cwed. O eMONO eREHRE SERBXD ie®d dsies’ &ii?

The Modified bit (also called the Dirty bit) is essential for the operating system because it indicates
whether the data in a page has been changed (modified) while it is loaded in memory.

Modified bit (Dirty bit ee, &iEsed) O c@emR® ©CRBK OE® GuBdrs 60, dsc &» 890D
e PWHO HOM® WO &S 80 O O & Bede I IR WOR.

Avoids Unnecessary Writes to Disk / o000 go0es e ©oe®esl Ogd.

If the Modified bit is 1, it means the page has been changed and must be written back to disk before
being replaced or removed from memory.

Modified bit & 1 98, 8BS gemesS e 8D eONS WO §d o O LHSMemnw HSPD
e} Powens ds DD 60 IO HO® BOK Y VORB.

If the Modified bit is 0, the page has not been changed, and there is no need to write it back to disk. This
saves time and resources.

Modified bit & 0 ®8, 890 ONS WO EMIB GO, OB HOM BNORD LOBVD FOGH EMED.
R0 MEG ® 68ss B3 BOR.

Optimizes Memory Replacement / @t gefeann S@Sn OB

During page replacement, the operating system can prioritize replacing pages with a Modified bit of 0
because these pages do not require a write-back to disk. This speeds up the replacement process.

89 ofsd)emedE, e@® 89 DERD MOKD Moy RO gOME emP® &), Modified bit & 0 &»
89 e58deann B0 cPemR® SEANHKRD CYVBO® Er . 6¥r oBEDE® FORn 69®WOs
OB.

For pages with the Modified bit set to 1, the system ensures the updated data is saved before eviction.
Modified bit & 1 ce ©we) &5 89 oecH), 90 HOPVD 60 VOB DE B QOID® O
ofRBn 96 cmd DOG.
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Ensures Data Consistency / ¢o ganeo® o8 D06

The Modified bit helps the operating system maintain consistency between physical memory and the
storage device (e.g., disk). Without this mechanism, changes made to pages could be lost during page
replacement.

YD PDL®R 6 BRAR) CO® (Ce): oK) GO0 FRVEMD SOBD) MiBHPD VRS SERHWO
om0 DOR. 608 ISP eMIHD, B89 9BSDIeNEEE 8 HED WO®» e, cONSDS oD &
.

Improves System Efficiency / €28 obosie@md 08 &agn ood

Tracking the Modified bit reduces unnecessary disk I/O operations, improving the overall performance of
the system.

QOVER OBS gows o (I/0) cPeernd® &f DOBF odaded ©Pdm HumOSBOw & Ere
OB.

(e)(i) The data of the average.py file is stored in blocks 100, 125, 150 and 175 on a disk that uses an indexed
allocation scheme. In this allocation scheme, what important information is needed by the operating
system to find the blocks of this file?

0O dmsme (indexed allocation) =8 DO» BSwoD average.py emHed euim Hdw H3®D
;e 100, 125, 150 o 175 o98» 8. 6@@)ed mEie) emIPmidP0 e6®emn® oEABHn0 600 dnss
DOCUEE OGS O® Die®y eMONO RNOW &7

Indexed Allocation Scheme / &8w 8®s®n

In an indexed allocation scheme, the operating system requires the following important information to
locate the blocks of the file:

60D DNSND NE, 6MIREE MO GERIX) IHPD REHERE SEAHHD CHD HEHS DIEVD emMONOT
aoms 60:

The Index Block Address / 88 &30 8&w:

The index block is a special block that contains a list of pointers to all the data blocks where the file’s
content is stored.

68 IO ©E) eWREd GSVLODE KA WO B BHE® v MR OED WY EIRSNDS
0 ado® JeEe MBDD.

For example, the average.py file's blocks (100, 125, 150, and 175) are stored as pointers in this index
block.

COB®OMBE 6E®, average.py em@ed @i (100, 125, 150, & 175) c@® &0 m@iNed 6wy
RO VB DO &I».

The operating system first accesses the index block to retrieve the addresses of all the file’s data blocks.
cPemn® of5n OPers 6D WAL 60D O’ Ded eWIREd BHE® coim WM D CB®
R WIHPOCE.

Block Numbers / engd® erot:

The pointers in the index block directly reference the block numbers (e.g., 100, 125, 150, and 175) on
the disk where the file’s content resides.

60 mFDed i ewY VBN eMRed GHIDLOBD OB, ded B MR g (e 100,
125, 150, o 175) 0o ©agd® 6wy 0.

How it Works / 8o §c) 908 eemoc:

The index block acts as a table of contents for the file.
60 WO eMIZD HEH SOMNS 6E HW WOBE.

When the file average.py is accessed / average.py ema® e gedwe § 8o:
e The OS retrieves the index block using its address.

—~ o~~~

cPemR® &fB5n 08 15 CBm® ®IDD BWOSS QO WMW ) ©.

o The index block contains pointers to the blocks (100, 125, 150, and 175).
00 MINW NE eWINED B I & gtd wmed (100, 125, 150 o 175) d» ew® H3®
8o ©8.
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e The OS sequentially the data blocks using these pointers.
c®® 6 mIPmens OS o ¥GS coin W On ©ede ©O.

Contiguous Allocation / @)X@¢, Swsec

In contiguous allocation, a file’s blocks are stored in adjacent blocks on the disk, requiring only the starting
block and the file length for access. This method ensures fast sequential access but can lead to challenges
such as external fragmentation and difficulty accommodating file growth without relocation.

®Re, BSmnelE, e@HPL MR Mol @AE, WD O ®A) DO &S oo, LEEVM®R OEH)
OB MHD® 60 eMNED E® P FOMS 60. 6O PO® OHXOD HAVITD ©EO®RS HHBD
D0 98 B0 TG ©H HOm SO HOVBS MOD emy) DLABWO 98 HIRBE®
B0 B8 gBeRIdERD &) En ®dn.

Linked Allocation / ©&¢& Beesencd

In linked allocation, each block of a file contains a pointer to the next block, allowing the file’s data blocks
to be stored non-contiguously on the disk. This method avoids fragmentation and enables dynamic file
growth, but accessing the file requires sequential traversal of all pointers, which can slow down access.
ONE DDSNEHEE, e 6P WHDRDE SEe MWD 6On 6RIPDL HR@ O® MO, ORVBS
emReEd e MR D@ AE, O HIMOEHRS G H3O g8 HEHE. PR PO® PLTAN®
8® Deom g0 OB emy) dLAH® BHP WORB, NYB MDD £EDH O® HEH) BSemMB POWL
0% BrE® 6§ ®0®) Be & gapdn ©s 53 gdwvs 8.

(i) When contiguous allocation is compared with indexed allocation, which one can cause the external
fragmentation of a disk?
wRe, dmesme (contiguos allocation) & @O Swsen ©HEESE, BESDoD NSO PHASHWOLV®
(external fragmentation) &5 5300 98 &rfes DS &7

Contiguous allocation can cause external fragmentation, while indexed allocation avoids it by allowing

blocks to be allocated non-contiguously.
®Re, TDSHHE MHO PHNDEO ey 80 & MO, HOD SHSHD BGS WD D MDD 6ERE
0% 53RO 98 Eeds O DEWOR.
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