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1. Which of the following statements are correct?
coe 900 Smer HOOE 8 &?

A - Word processors and spreadsheet software belong to the category of utility software.
e orn® o Sipo@es Bacme®, coewi®m (utility) @acme® EDL®®O gLL 0.

B - A compiler is an example for a program translator.
oBoemns (compiler), PPeER SSOVLBHDODO ELIHOLNEE.

C - It is illegal to use a proprietary software without obtaining its license.
5808 ©&» (proprietary) ®acmmer®ns 08 RSO O8O Mdn 53 HB dedid 8.

1) Aonly. 2) B only. 3) Aand Bonly. 4) AandConly. 5) B and C only.
A o0, B sof. A ) B co£. A o) C cof. B ) C 0.
Answer : 5)

Utility Software - coexi®m) Daceem

Utility software refers to a category of programs designed to perform specific tasks that help manage and
tune computer hardware, operating system, or application software. Utility software helps maintain and
optimize the overall system. This includes a range of tools such as antivirus programs, disk cleanup
utilities, and backup solutions. These tools enhance the performance and security of a computer system
by managing resources, protecting against threats, and ensuring data integrity.

coeRi®m) Pacwr® 5 a0OID €all®, cPeHR® SEABHD 68 6Ked PALW® WEIDMOI®D
5320 oo o D380 comd B JedBn Mmbrns 99 530 oem SOMI® WO &I DREOHS
MSIDRD. coeRiBD) Pacmme® 08D SEABHHR NG SO e guwsy 5380 comd 0. e®wrd
©5-0306 Dile0®ns, o BoRe H36® coeri®m om cosd Boed® 5 POES DEIDS G
8. PP cRDEE HBLE WEAMWOIK B3O, LeSH ORS MO HAR o® e GAAMD 05BN
550 9BS SwD SEABRD MOD MDD 05 HOS@O 8 EQE DOG.

Program translators - a®ec® &00bme

Program translators are essential tools in computer programming that convert source code written in high-
level languages into machine code, which can be executed by a computer's processor. There are three main
types of program translators compilers, interpreters and assemblers. A compiler translates the entire
source code into machine code at once, resulting in faster execution and thorough error checking, but it
requires more memory and does not provide immediate feedback. An interpreter, on the other hand,
translates code line-by-line, allowing for immediate execution and easier debugging, though this can lead
to slower performance. Lastly, an assembler converts assembly language, a low-level programming
language, into machine code, typically with a straightforward one-to-one correspondence. Each type of
translator has its unique strengths and is suited for different programming scenarios, making them crucial
for effective software development.

D0 =00bow ke ad3vD PIECANEE FHSONS eOERE O® g0 OB &0BID HWENRDS
Hoen we b gug 93068 @@ORS BO®» @ YOIY TR KOSy ePme DD iDL
DOB. ORE0Hs ©lobon S Obe DS o ©8mED, GOHODHED 0 HEHBRO®.
olmemenny 8588 o8aben Y eSur OO 1Sy KD eldboen WOB, 88 £5dRME eEe
60®ens ST & oM ofuben ccjie olu@D B 60, YD OO OIS PHWRN HOGH B
g0 Sed obesiemn @) camed. gbOdaxn 8% cidm eSgens S0 =l bmMnw WOB,
00 Tednd Juiew B0 oH coHE HeEC)SDOMHBO 0 oREE, PP Pn BSe®d
5SSO0 ey B oaxw. OEI® DXens IeEBRRON OGBS HleoBIR W@ &) oo
®3068 ®®OW, BOE, ONENWO CVDMORE COBH ISP WL VOO elbo®mn WOR. &I®
alobom DLOEDOR 8 OB GRS 5 o 581 POEER® GOLD) BEM 6Kivs O® MO
E0) dre)D Dacw® EOLABD BEH) HOMSD ©8.
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Proprietary software - 5808 8o ®acwe®

Proprietary software is software that is owned by an individual or a company, which retains exclusive
rights to its source code and distribution. Unlike open-source software, proprietary software restricts users
from accessing, modifying, or sharing the source code, thereby controlling how the software is used and
ensuring that it is not freely disseminated. Users typically must purchase a license to use proprietary
software. This type of software often includes technical support from the developer and is designed to
maintain product stability and security.

508 ©fm ®AcW® ©f) QEG®ERERRD 60 ODNORWO FHD O DALWMBRE O; DO O O
YOI eBHH 0 ede) ol oM 53 aglbn Oed) ©8. SDIN-YRIE PaLWe® 60 MO, HBWS
o8 Racwrr® 68 oOHEnRSO YEIE WD gedn 8, edxs 53O em) NS B®) OB,
ORES BALWD®D MO WO MIMO® RN HOO o® O Hemesd ede) ®HdP oot WOR.
a0BEDHS RHBens HBWE oft Pacwrr® wSm) 53O oee PRSP BRE B QY 0. PR
DbL@EE Pacwe® eE® 80 ©HOLAL®EE MITeHD EMID HINET 0% G0 HSLE® SNDOBOR
08 OSSO COFD) ISP 6EH SO DO &HID.

Common examples include operating systems like Microsoft Windows and macOS, as well as applications
such as Microsoft Office and Adobe Creative Suite.

ce)mogn e Microsoft Windows e macOS &5 e@emn® ofdd e®@s® Microsoft Office o®
Adobe Creative Suite 85 ewe® &roes 0.

A. Word processors and spreadsheet software belong to the category of utility software.
e ooed® on oipord®an dacmr®, coeridm (utility) @agmre EOLOEO grs 3.

This statement is incorrect. Word processors (like Microsoft Word) and spreadsheet software (like
Microsoft Excel) are classified as application software, not utility software. Application software is
designed for end-user tasks such as creating documents or managing data, while utility software is
aimed at maintaining and managing the computer system itself.

00 LWMMO OOER. des owad® (dBewemIs BLE &i5) ©& erporBes ®aeme®
(OBemeandd duen@d Oi5) coewi®m Bacme® emd HES Pacme® eE DL® ewed. ewred®
Dacre® SO DO Gites SR IR e XD DERMDOMB O GO ©OBHED
;MORRS Oem) 0% g0 coewi®m Pacie® alvanm oS00 MDY SO 6 DEDMWOID
53® o DO O™ &Y.

B. compiler is an example of a program translator.
o8e)cmee (compiler), PPeEd =30LBVEND ELIDOMBS.

This statement is correct. A compiler is a type of program translator that converts source code written
in a high-level programming language into machine code or an intermediate language. This translation
is essential for running software on a computer.

cOR pwmmn HNOER. olBmemns vy gug 008 PPeCRe MBDDS U EE YR CBWH®
Sy eowns e GoORE @O DD £SOLLNG WO DBEDHE ©ddLow BL®EH.
3OO DACW® MO OEH) 6O &SOLmHB GOSOGS ©8.

C. Itisillegal to use proprietary software without obtaining its license.
588 o8 (proprietary) @agmrons 98 deopn 0800 ®Bn B30 &8 8e0id d.

This statement is correct. Proprietary software is protected by copyright law, and using it without a
proper license is considered illegal. Licensing agreements grant users specific rights and permissions
to use the software under certain conditions.

cOR LMV HNOER. HBE ©HD Pacw® LWKS HBNE HBn VB MoOS® WO Gid DO
58 YEOPND eMIAHD O ®Tm HO® HE edin e HIReD. RS GOad &
a0BEmRS0 5D cMSED O DACDD MO HOPD 5HEDm gRHBHS® o OBO
e ef.

So, considering the correctness of each statement, the answer is 5) B and C only.
OO, O O pmmed HOIOE D HEM E® 80, Bgnd dxed 5) B and Conly.
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2. Personal information of students and their exam marks are input to a Student Information System.

Marks for a subject range from 0 to 100. A student has to study a collection of compulsory and
optional subjects and sit for the relevant examinations. Which of the following are suitable data
validations for the above system?
Ben emMONOr SERBRHMO BRses 6eIEORD eMONOr 0 RPFeE SM® ENE) HEDD 6weD.
Sewnn % c0wn (0 80 100 cod 8. B8adn G50 o cdNCED (eivm b)) dens
OO )0 §e)E TR0 o BO® WY ©. CHY DOOEN 9B SEABHO QER B DRV
538 (validations) ed &?

A - A presence check for the marks of all subjects taken/not taken by the student
Be0n 6o B3/eamBd 6@ Jermd® ENE 6E O3 &3B@OS

B - A range check to check whether an input exam mark is within the range 0 and 100
MDD DE O® e 0 80 100 ol €13 08D et aduedws

C - A data type check to ensure that the input made for the telephone number of the student contains

only digits
BROIE 0O oD BEH) DE HENEE PRISDS cRIME i D cede HEP0 et DLG®
[SeNEY )
1) Aonly. 2) B only. 3) Aand Bonly. 4) AandConly. 5) BandC only.
A . B ec@#. A ®) B oo, A &) C oo, B &) C oofh.
Answer : 5)

Data Validation - £8® O@-@eo2n®

Data validation is the process of ensuring the accuracy, quality, and integrity of data before it is used in
various applications or analyses. This involves implementing checks and rules to verify that the data meets
predefined criteria, such as correct data types, acceptable ranges, and proper formats.

QINTRDDOD O GATIDD o5 HOES HXORKE. HOOE edfm OL®, B & SOL 6O
58 gmwad 5 abd 5EBm SHLIMKD HEOIE® D HPOr H3P0 ednes onm 35 Sosow H3®
6RO HMOES ©0.

Data validation methods
B DEQDO e

1. Type check - e Bb®e 3e5@)®

The data entered or submitted is validated by a type check to ensure that it conforms to the expected

data type and is compatible with the defined format or structure for that particular field.

FIEs DO® e, 6o 9EleS WO e T, gesBy £t DL®HD GHVEE BB 0 O
Sedpn oe®m HODam DO R MHMABND GHVEE XS 5B H3® oes dL®
352058 DERQMOR.

The purpose of the type check is to prevent data entry errors by enforcing the correct data type, such
as text, numeric, date, boolean, etc.

Ob® adu®ed gofen B5es @), AN, EN®, RRWE) ME SHOIOE By BL®®
e0ue) 5808 e aines H3e® ccje Dieiwodd.

2. Presence check - g8 28 a5:3@)® / odsm) =35:5@)0

During data entry, it is ensured by a presence check that a field is not left blank or empty.
e graed HOCSE, Sedypns HGD MmN DD GiBD alFOHS Hd eed.

Valid data filling of mandatory fields is confirmed before proceeding.
9E300 WD 680 5K HeEPOE DE® I BOSP BHYOL eed.

The purpose of the presence check is to enforce data completeness and avoid null or missing values

in critical fields.
520 adie) 85368 o 56 cso OBabamson AEIBED 53 om HOMSOD
Dedpde gos e NULL gons O @oised.
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3. Range check ete odc5@®

The entered data is verified to fall within a predefined range of acceptable values by a range check.
Boundaries or limits for valid data entries are set based on numeric or date criteria.

FIOES DE oD BEOD O sl £bD S:dy s0RE NED Bed® VD SOIB
3532058 DHPOT WOB. B0 HABBVD &) £ SLIMOD O» LeMNTO BEW D GET
508 e RE o) BVOS cwed.

The purpose of the range check is to ensure that data accuracy and consistency are achieved by
restricting entries to specified ranges.

a0 ed@ed gogen O55es HEdm e0dEd et HO8 8O H3e®s edm HoODesmD
05 GINHRMEO OBET DO @SR codnm HEEGE.

A. A presence check for the marks of all subjects taken/not taken by the student
8a0n 028 80/eamdd i@ Sern® N SE® DOz &Su@O

This statement is not entirely appropriate for validation of exam marks because a presence check is
more about ensuring that required fields are not left empty, rather than validating the correctness of
input data itself. While it’s important that marks are entered for all subjects taken, this check does not
specifically address the validity of the marks.

cOR® LWMHE SH® ENE dew H3® oeH oBubhIers® Wiz eMed, e, OB
elemns k) e)D eBDHOR HNOE O HYOT DO O8) GBS DSy HED eMMHVD
29 eouodn 53 oee ©. ERIOT BrE® Serns BEM R MAEH HO® de®vs 0% MO,
c0® =0u®® EnE O DE® WOB HEOND HEHS EMDORD.

B. A range check to check whether an input exam mark is within the range 0 and 100
Meme B¢ S ens 0 80 100 eved 18 0adPd et ed@ows

This is correct because exam marks must fall within the specific range of 0 to 100. A range check
ensures that only valid marks are recorded, preventing errors such as negative numbers or values
exceeding 100.

S gy 0 80 100 50 5E0 cOens HED Didn u 5 600 HOIOE®. SO
edsemns 988 D@ ENY) ORI ©0®s O G5 D OB OB, LI gt 6)
gons 100 ged® o5 ecie DEHOGE.

C. A data type check to ensure that the input made for the telephone number of the student
contains only digits.
B8a01eE cOndD Gk OEM B Momed eRENe cPms i 29 oundnd 5380 c¢do
Obwrn adue®

This is also correct because telephone numbers should be numeric and validation ensures that no
invalid characters are entered.

£OWOB ot DANBVD T @Y SN BEQ eMOD RO HINEH 6MOS DD
DRRDONE 55 O Ho e®n HOTOE.

Given these points, the correct choice is 5) B and C only.
e®® DOF gad, HOOE exd® dyed 5) B and C only.
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1)
2)
3)
4)
5)

3. The existing book management system in a school library is used with a computer, a monitor, a
keyboard and a mouse. The school management wants to minimize the time taken presently for
book lending / returning. Which of the following is most suitable for this purpose?

O)BE QEPHmERND £IN0 SOFM SO WEIMDOM LERBHH SOOIWRE, EHOOWE, BHOT LOOIDS
0 BDGD 6wIE) 6M® MDD 0. 6N HIOERD/MOE MO IHVD £I90 OMO MER® GO®
5500 @6C DERMMSBOWD OGS 0. 6P HOGSMD HEM SHD OO DA cBm ede?

o@Nemewe (digitizer) o HS®

BO (external) €ad oI ®B» HS®

Seb®e (touch) Howes odw H3S®

88sm BHOr (magnetic stripe) Huwdors dm HS®
Bt e (bar code) msiegne 0o SO

Answer :5)

Using a Digitizer - e-@zroons o)dn 53

Purpose - go@#n

Digitizers are devices used to convert handwritten or drawn information into digital form. They are
often used for tasks involving graphical inputs or detailed document capture.

€30DB)WWRES 05 GHS Br® @, 6 GED EE eMONOL VBOE HMOensy eddbmmn HA®D
8 WOM Cel® 68. ) een) 80 S 6red)d &) HOSHOBOD 6EDD WHILO EBDSR
MOERS BEH) BUIE) GDIGS.

Suitability - ewiozmdwn

Digitizers are not particularly suited for speeding up book lending and returning because they are
designed for different tasks, such as capturing handwritten notes or drawing, rather than efficiently
handling large volumes of transactions like scanning books.

ce) @) E® 680X HGR ©® HNOD EA) (ISP HEM CABDDD DeEEens QEH e:Med,
®sle, §0) ee) Sl B 5 SWIR WHEEH) LR MOETSRD HROEOHDD OR) G5
Bu® @ 0058 QHIR DO SO e GIED 5 B8R MLORS Bem SHLRB DO &Y.

Using an External Hard Disk - &8¢ ea® otdwcs ods 535

Purpose - go@gn

An external hard disk is used for data storage, backup, and transfer. It provides additional storage
capacity and can be used to back up the library’s data.

eso ©8) 538, cosd 530 om ANor HG® cesm MBO ad mOrES @IS DOB. O®
6568 @) WSO 6ens g0 SSomEed edm coad 530 MBD BE HIE.

Suitability - exiozon®n

While important for data management and security, an external hard disk does not directly impact
the speed of book lending and returning. Its role is not in transaction processing but in data storage
and management.

e DELMDOIB 6 POBEO HEH D@D O® MmO, BO cad HOWS ) ER) €D
e0wds B3R 6m HOD ED) KIDP HIGORD VEDISES im. O WMOEMO® DSES D:EE LN
BIDBEBE 6D iy ®AN) B3O 0 DEdMOML HEOE.

Using a Touch Screen - Ssboi 8§60 o)dn 835

Purpose - go@#n

Touch screens enable direct interaction with digital interfaces through touch gestures. They can
make user interfaces more intuitive and reduce the reliance on traditional input devices like
keyboards and mice.

Sebe Bons Sebe aBfans oM 803 aoiRnHs 6B ©ay GSOHOHD P DOBE.
R0 =0Bem GRORHMS O RETOB BE o god nOIEDdr o® IBDE OIS
0I8Re)3D §e)® ol Bn KB &8 BE Hie.

~
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Suitability - ewiozodwn

While a touch screen can make the system more user-friendly and might speed up some interactions,
it doesn’t inherently streamline the specific task of book lending and returning. For high-speed
transactions, touch screens are generally less efficient compared to bar code scanners, which are
specifically designed for rapid scanning of multiple items.

Seb® BHOwES 06 afRdn DA alBeD-Smd A0 o BE i G0 HPH0 GSLH®)
eOmOY WE @i e, O 6™ WO E® 0 ;oK EY) €l SHEHTL MOO® OHSEHSO
8005 eamwod. 6lled® vwaees) e, Ay R 68wewns aldeiman H3® e Seweenss
e”»g)@)@ncs WO gt HOr ey GeluienwdEd meSHed Sabe 50O OPVBens &8 MOHe®
e0.

Using a Magnetic Stripe Reader - 8ty Ot Hwdans o8 S5

Purpose - go@#n

Magnetic stripe readers are used to read information encoded in the magnetic stripes of cards, such
as credit cards or 1D cards.

680 8 e aiesBes O MIEBOR I HOOR GTBIN® WO &8 eMOYOT HHOPDO
8w BHOr Bdm® DS VOB

Suitability - exiozson®n

Magnetic stripe readers are not typically used in book lending and returning processes. While they can
read data from cards, they are not designed for scanning book barcodes. Library systems commonly
use bar code technology for identifying and tracking books, making magnetic stripe readers less
relevant in this context.

08 BHOr BOmHK HVNBERS 6D MK E68 o® Hon ER) Eed HRORSD =Sm emed.
RSO Res RS e Hdn B gm0, 8 ey HOr em oleivan HO® ©em)
S5HOG DO EMID. 60D BFehHn BE FVD HOr BOHWS FGREOS S % GO N
BED DISD 065 QHANED HeH) SSHME S5 VNSRS DOr 6D MBBID @D WOR.

Using Bar Code Technology 8¢z etso msiesne ods 53

Purpose - go@gn

Bar code technology involves using scanners to read barcodes that are printed on books and library
cards. Each barcode represents unique data that can be quickly and accurately processed by the system.
BOL erdy MBEIMG NS BH QESHME DRSS O Yen WO &b HOr ey HHORD sl
28 WORB. 6 HOr TN SEAHRD PURSs &) SHOIOED aIBR OIS GHNBETD
Bewjsmn oG,

Suitability - ewiozmdwn

Bar code technology is specifically designed to speed up the process of book lending and returning.
Scanning a barcode is much faster than manually entering book details or using other methods. Bar
code scanners can quickly identify and update records in the library system, making them ideal for
handling high volumes of transactions efficiently.

BHOr ey MBeIn decEens SOOI DO givted ek o Eed om Moy ) EeP
5O 80wos B3O nem . Bt cures aldeiman H3® e d8a0 b8 aiund H3®0
8 053 DO MO H3PD O8) 68w 0. HOr ey QElnen BSPYOED adlome eEBed
O PSS DEME®® IOME® DE D g0, F0) 9HE WEES) LDIDS MDD
BORD DM Qey ©O.

In summary, bar code technology is the most suitable option for minimizing the time taken for book
lending and returning because it is designed for rapid and accurate processing of book transactions,
directly addressing the need for speed and efficiency in library operations.

BI0BRE RN, BOL NN MTBEIN® 6 KO ER 66 Mon BIOER HEH) N ME®D O
558 wem O Her dDEEn dSes v adome Jumdsoed eBvn ©® MHLSERMMOEUE
gOOBMOD 6D HIVSPYI® WOBS 6N WEees) PBOS M) HOIOED &I 6HeHm SODE®
WO > AOS.

According to this explanation answer should be 5).
c®® oenEl D3 o BEwo Bw wves 5).

~
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4. Listed below are some phrases about the internal operation of three printers:
e oD GH3SHO JROE com Dn AR BS EIGESnOD DO erwed.

A - a moving print head striking an ink ribbon against the paper
OEo® 95 e Hxw BS By MeCBy 6ows Jem BAE)Bel BEedD

B - toner attracting to what is printed on a cylinder which is then transferred to paper
BRsR0wD Yen O eerd cOimnd mubemn & £8) £ BRe)BRO O 88

C - nozzles spraying ink onto paper
28 (nozzels) @88 DABERO B B

Which of the following correctly matches dot matrix, inkjet and laser printers to the above phrases?
9D Dn IO 6@ B e (dot matrix), S 8e® (inkjet) oo Sl Y SHONOED GE)
arsies conm DOOD &7

1) A —dotmatrix, B —laser, C — inkjet

2) A —dotmatrix, B -inkjet, C —laser

3) A —inkjet, B — dot matrix, C —laser

4) A —laser, B — dot matrix, C —inkjet

5) A —Ilaser, B — inkjet, C — dot matrix
Answer : 1)

Dot Matrix Printers - 5% ez® Scsn osSmn

How It Works - 88 goemdson

1 Print Head and Ink Ribbon - @e#n &ben oo B B e

A dot matrix printer uses a print head that contains a series of pins arranged in a matrix. The print
head moves horizontally across the paper while the pins strike an ink ribbon. This impact transfers ink
from the ribbon onto the paper in the form of dots. By combining these dots, the printer creates letters,
numbers, and images.

55 N0 YN OIFPD DBORD OO @ DY DIEDD GR@ YeEn HhewEs @D DOB. e
Gber DB ®Hom) BHOS 600 Dedr ® MO NY BB EJrWD &®d eed. PR AR
B eJens S BHY MMOns DRE)D PO DOr WOR. @ HY Owy HeRS e
CSDG got, g 6m O SO DOB.

2 Paper Movement - 28¢&)8ec de®®
The paper is fed through the printer by rollers, and the print head moves back, forth to print each line.
DB, 60 ¥BS YeIn S HOH) EEDD GMO, & & eSgn Yenw HE® wesm e
5o 9 c6@®) eme™ .

Phrase Match : Phrase/xss @gf@e A
"A moving print head striking an ink ribbon against the paper" perfectly describes the dot matrix printer's
operation. A

"DEan O e Hnw 9B DS MECE® ©IwS Gegn wRE)BER OEedR " HY amen et e
Homds50n dad BEmO BDOR.

Inkjet Printers - Sl 8c® @een osmo

How It Works - 88 8mmm3a0n

1. Spraying Ink - 8o @&®

Inkjet printers use a print head equipped with tiny nozzles that spray microscopic droplets of ink
directly onto the paper. The ink is deposited in a precise pattern to create text and images. This method
allows for high-resolution and vibrant color prints.

B 8e® Yewn WSy D) NG O ©OST® Yen HLeGE @B WOH GHO OVES HSHOE
GBOBBH Do, RSP DAD O 9By EEd. guot o O SO H0P oeHm DS
50 COPDVO MBS WO &, R PR OGS §I-Oexen oo DOPDD DL YeI HEesm)
o8 @ ec.
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2.

Paper Feed
The paper moves through the printer while the print head travels back and forth to build up the image.
e Bben Osn e@RMBD Hem) O cR®) ORS WO® DO DRED YEI OIPD HO®)
®Rs OB,

Phrase Match : Phrase/©ess @#ie C
"Nozzles spraying ink onto paper" accurately describes the inkjet printer’s method of printing.
"98 (nozzels) @8 DNCBHED BHSm PER" HSm BB eIy AP Y VOG SOIOED SO WOB.

Laser Printers - e€ab 8esn oesnn

How It Works - 88 §ommds9n
1.

Laser and Drum - e@eb o® eowm

Laser printers use a laser beam to write an image onto a rotating drum (also known as a photoconductor
or imaging drum). The laser creates an electrostatic charge on the drum's surface in the pattern of the
image.

@@chb e Sy OGS HOMD O® EROWD O® OrerE EOPD 6Ced WeSmwE ®Bm OB
(oe oo e® LG 6RO eEne OESEd). 6Ced Ormed OB &0 R06E BRSO
Beys SO08m eHedicmns SO DOR.

Toner Transfer - edisad @0t HS®

Toner, which is a fine powder, is attracted to the charged areas of the drum. The toner then gets
transferred from the drum to the paper. The paper is heated (fused) to bond the toner to the paper,
producing the final print.

865 98 ObvrS O® OIND AOEE MECIBD Eef®wdrRD mubenn 8. 830 0L 6RO
80 99e)d edn ®Or 8. eIND WRE)BKXO VS HO e DB OF WO (BR® WO)
FOes Yetnn 5HoedE.

Paper Path
The paper moves through the printer, where it picks up the toner from the drum and passes through

the fuser.
DE)E Y KIPD HOM) OO OB, OBE O» 6ROENS GIIPOL EREG®D NHEREO® HOM)
®% DOG.

Phrase Match : Phrase/©ess aeite B

" Toner attracting to what is printed on a cylinder which is then transferred to paper " describes the laser
printer’s mechanism of using toner and a drum to create prints.

B Oz 20 "85s00nn gew O eewmd Ot mnbesnn O S0 ond DReB0D dcr 9"
edind oo O ®Pm 5368 eEEd Ye WP ISP SSHO WOBR.

So, Option 1) is the correct match for the given descriptions
ORded Option 1) € i IS0 oe®m HOtOE @ieSeE.

~
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5. Which of the following will cause the CPU to execute a different set of instructions?

003 IKE® Sownd cdus coeed oPorEs S HG0 seHm cHD DWOOL sy 6de?

A - a context switch
os5by S50

B - an interrupt
[alo o) SO

C - user selecting the shutdown option in the computer
a8Genr odvrgnmed HrBosn 538 dwmdewn (shutdown) Somsewn HSe

1) Aonly. 2) B only. 3) C only. 4) Aand B only. 5) All of the above.
A 0. B ec@#m. C co#. A ®) B oo, omn BOAER.
Answer : 5)

A. Context Switch - esabe &80
A context switch is a fundamental operating system function that allows multiple processes or
threads to share the CPU. When the operating system decides to switch from one process to another,
it performs a context switch.
osebonn &S00we we CPU ede) ois®0 g SR e®) threads &0 98 oo™ YBD
ePer® =5 Gond. cemnrd® afRBn 8 FHORLHS DO HORWMO DT OO
HoMe WO 80, O esebon ot HOPS B DOB.

How It Works - 88 80em3s9n

e Saving State - @OIHEE DHBBO®
The current state of the running process (including CPU registers, program counter, and memory
management information) is saved in a data structure known as the process control block (PCB).
WO PO OFRS O (CPU e088m0, Dil)end®s (Inn 6 0N DHSOMDOLN

emOnOr Gindd) HrOR ©e» Hiw (PCB)epe ®iEseds eom Dxmrs nEe OODy Eled.

e Loading New State - o0 o500 gognn S0®
The operating system then retrieves the PCB of the next scheduled process and loads its state into the
CPU registers.
cPemR® ofdn Bemd 5wsn §oRed PCB edev® &8 ooi5dwn CPU 08850 ¢on
QoG WODE.

e Execution - Horsow 53
The CPU begins executing the instructions of the newly scheduled process.
CPU ggbs 8508 HwdRed coeed Jusien H3® ;odes wod.

Impact - est®

This switching allows multiple processes to run seemingly simultaneously on a single CPU, improving
system responsiveness and resource utilization. Each process has its own set of instructions that will be
executed; hence the CPU is effectively running a different set of instructions.

ePR AODR VB ©ERH B0 £ioR om 6lon @Bmn D8 Exng o8, »5 CPU dn ®@m

OO0 SR HBeE Juenw 880 98 HEed. 6@ HROREMOR OROR MedHL § coees
EDS Jusen O g, O CPU dee)d ces c0x8 coees MEds Juinidn wok.

B. An Interrupt - gnode®s
An interrupt is a signal that indicates an event that needs immediate attention from the CPU.
Interrupts can be generated by hardware (like 1/0O devices) or software (like system calls).
800e@s 05 CPU 058 Sefn ad)mnt gders 0% 80 cas5d w0 6oee)dH.
eadr® (/0 co1® Oi8) oo Pacwme® (€S GiEnd® Oid) dGs M) HO® SoHG BE HID.

How It Works - 88 8mmm3a0n

e Interrupt Signal - gecide® &eoex)
When an interrupt occurs, the CPU completes the current instruction and then saves its state.
a00eds B¢ § 80, CPU 0508 coees olaben 00 08 nudn aoHk.

~
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e Interrupt Handler
The CPU then jumps to a specific routine called an interrupt handler or interrupt service routine
(ISR), which contains the instructions to handle the interrupt.
CPU 06® , ) enBo8e0 coees aew interrupt handler eej interrupt service routine (ISR)
CRE ENESED® FHEODm E» BLWOMO ©BeEs.

e Returning to Original Task
After the interrupt has been processed, the CPU restores the saved state and resumes executing the
original program.
DD orweeds o, CPU il nssidn gbomaan 90 §C Didedsns Husen 53 &ndm
NOB® DOB.

Impact - dew=®

This mechanism allows the CPU to respond quickly to important events, ensuring that critical tasks are
handled promptly. The instructions executed during the interrupt handling are different from those of the
original program, thus changing the set of instructions being executed.

e®® Sg#w CPU &0 diems Bedd DD 95058 o500 1000 98 oeeld, DO
;MORRS Sewd HHROWDS O 5B DOR. A HOE aBOSedE HuKowm WO®» e, coeess
83 OAxdmes 00 88 xS B B0 SIBHS SO O coeesd DEPD O ©8.

C. User Selecting the Shutdown Option
edBepe edninmed §umdotn 85568 Snden ot 530
When a user selects the shutdown option, the operating system initiates a series of procedures to
safely terminate all running processes and power down the system.

e0&emeny Shutdown Bmaden eio)ws 80, ePeanr® =B Bre® MO® HORS
PNOBBRHD sy B3P0 o® LK e Ohn 53D H 6Je)d VEDE HOBL BOR.

How It Works - 88 Sommdson

e Process Termination - @9 goos 53®
The operating system sends signals to all running applications to close them, allowing them to save
data and release resources.
cPemR® &fdn HuIen B BHe® 6ned 0n &) O £I188 0em) 0oer) OB, e
QOB ©n oles e) aded 98 ©ESRE.

e System Cleanup
The OS performs cleanup tasks, such as flushing caches, writing data to disk, and closing network
connections.
OS 968 aws s 538, mdrd esm OO0 o e sl OB &5 B83se 538
Dboos Be DOG.

e Power Off
Finally, the operating system sends a command to the hardware to power down the system.
g0 DHens, cPeHRd® oSN PGS SEABr de BOSn HORD cadr® ¢Om BINE OB

Impact - dest®

The shutdown process involves executing a distinct set of instructions that differ from the normal
operation of the system. This includes system calls and routines specific to shutting down, which are not
part of the regular execution flow of applications.

shutdown §woERwO efBed a@mns HWRMOTORD 8 NS coees MEIOS Huissew HG®
ey 8. 6ned®de Hon Hson 5368 LOWeE emOnt cmds O 88 oem JeEdBm §
SERD gEnd o OHEOs 6RO IREH ©8.

Summary - 9@

In summary, all three options cause the CPU to execute different sets of instructions. Each mechanism
serves a specific purpose in managing processes, responding to events, or safely terminating operations,
thereby enhancing the overall functionality and efficiency of the computer system.

B)101ErS 6ee, Swde no® CPU 880 coees s Huisdn H3®0 ey 8. ear®
PSP HROR DEOMDOM®, BESS OED @BMO £1oR 6m) HOTBHD 6PeR® HOOS
53® e 5E0D O 97 OB, SIGS elvwenw afBed oddn §mdson oo
MORTERMD 8 WOB.

Thus, the correct answer is 5) All A, B and C.
e® goP, 50108 8€no 5) A, B &) C 8nodee.
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6. A program runs fastest when the data it requires are in the
DOCCRND 0MeHRsR FJuIDRD dFes OO OGS T,

1) ca® oded (hard disk) Seds 80 .

2) L158» (L1 cache) @owmed Hed» 80 .

3) L2 88> (L2 cache) @owmed Heds 8O .

4) 98w ©Jed (magnetic tape) Hede O .

5) oo @owed (main memory) Heds DO .

Answer : 2)

1. Hard Disk - ea® @t3®
Hard disks are traditional storage devices used for long-term data storage. They consist of spinning
magnetic platters and read/write heads that move to access different parts of the disk. This mechanical
nature makes hard disks relatively slow in terms of access speed. The time it takes to locate and
retrieve data from a hard disk is measured in milliseconds, which is quite slow compared to electronic
memory.
cad o0 €9 MR T G 53R ocHm MOm DO OBRED G cor® 8. SO)
DOHMH O 8D o0 OB SO O gud mided I8 emMOE 0n Yedn D HHOe®
| B8 B Demw 8. 6P WS oMK £ad O LB’ OV §NO HleSHED SeDS
DOB. £ad DOLD T COW GIHRD 6 ER) WSRO VMO MEED B BBSO DS 5y
Q™ gmd OB 9EERIEISHD PHWHO MESHEd OV dSe®S 8.
Data Transfer Rate: Moderate
O QOBVOT GHOID®: DRSS

2. L1 Cache- L1 &cee
L1 cache, or Level 1 cache, is a small, extremely fast memory located directly on the CPU chip. It
stores frequently accessed data and instructions to provide the processor with the fastest possible
access times.
L1 &ow, es) ogg @308 O)0m g CPU Sown @5 ©agdd® 8680 B o), adun ed®ds
PODHD. 0 OWHNWO IWDTR LB’ JEIDT HIERR HeHm SO Ledr O® eI 6O®
COeEs ®RR) OB,
Data Transfer Rate: Very high
oD 5OROT GROIDG: 9D HE

3. L2 Cache - L2 &ncede
L2 cache, or Level 2 cache, is a larger and somewhat slower cache compared to L1, but it still resides
on or very close to the CPU. It acts as a buffer between the faster L1 cache and the slower main
memory (RAM). L2 cache helps reduce the time the CPU has to wait for data that is not found in the
L1 cache.
L2 &me , e ecd®m» 3068 Oown Ll e coes 80 8ue 6o mH0Ps 95e®m® )ow
Ponnd, 588 O =00 CPU ®» o) go ;mosied «08. &n 68vds Ll D)own o®
OS5 ®® p» oo (RAM) o0 dmowns eee 8 D08. L2 &omn L1 dwed em@id
e oesm CPU &0 Ol 8300 B oen a8 5300 comd 8.
Data Transfer Rate: High, but less than L1
oD QOBRCT GHODG: e, DS L1 O Ot 8w

4. Magnetic Tape - §8@t> =3®

Magnetic tape is an older form of storage primarily used for archival purposes and backup. It stores
data sequentially, meaning that accessing specific pieces of data requires searching through other data
first. This sequential access makes it unsuitable for tasks that require fast data retrieval.

82m ©d0 0y eCRM®O GO oo cosd B3R 6cH YD DWens MMOm DOM IO
@) PMORD. OB 5D FRHPTND ®IN) WOB, N HEOD eF» WO ¢On ©edn &0
20060 0N B HOH) DR HO®H 0. 600 GRYPH LEOB®K OWEOS M @) WIS
OGS D& MOBHS NEH OB HREH ©5.

Data Transfer Rate: Moderate to low
oD QOO aaEOING: PAsEned &0 &8

~
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5. Main Memory - g ®ame (RAM)

Main memory, or RAM, is used by the CPU to store data and instructions that are actively used during
computations. It is much faster than hard disks and magnetic tapes but not as fast as the CPU caches.
RAM allows for quick read and write operations necessary for active processes and applications.
e doomn, eamems RAM, CPU 888 womsn 508 HEE oHwd @o)8m D05 50 0o
coees ®AR) 5500 @dm OB &w €ad o0 65 I SIOED O8) g IHKDE YD
CPU 810 508 68xds eaed. afn SR 0o ened® 0e gdors s Hudd oo G8ed®
ePemn® wem RAM o @@ .

Data Transfer Rate: High, but less than L1 and L2 caches
oD ®OROr gROMG: 9HE, YW L1l oo L2 v dD O8) afe

Conclusion 8o®ex

Given these speed characteristics, the L1 cache (option 2) is the fastest in terms of access time because it
is directly integrated into the CPU. This proximity to the CPU and its high-speed nature allows it to provide
the quickest data retrieval, thus enabling the fastest execution of programs. Therefore, a program runs
fastest when the data it requires are in the L1 cache

c®® e axd, L1 O)0n Bode 2) gedvr men g5 0Sxdx® 68, dsfc d» magd® CPU
0 SMVER & io. CPU 0» @0 olosdn oo 88 g8 Somdn 68xdse edm @)
@50 h OEEE, OGS RE0HS 60BWers TSP HGRD /i 0. DS, DREDHHLE
edmens PuIniew d5fess 0 gOms3 edm L1 O vwm owed & 8ow

According to this answer should be 2).
e® gxd BEYOL g 2) HOIOE 60
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7. What is the correct binary equivalent of decimal 13.1254¢?
e®®®» 13.1250 © nEs O SOOE £OW GAxd NS &?

1) 1100.001 2) 1100.100 3) 1101.001 4) 1101.100 5) 1101.101

Answer : 3)

When converting a decimal number to another base, the decimal part and the non-decimal part should be
considered separately. Here let's find out how to convert to different bases.

£06@ el WO OB RO DN ERMD BIODBE cH® 0B WD ©® OB MO
c0» cOND HED 8O DE YNK. COHE S8R ©edHED eJOLIND WO HMOD BE) ARE.

When converting the non-decimal part, the number must be divided by the base to be converted. The
remaining values obtained during division should be written down and aligned from bottom to top.

608 em® 05D emOr aldbomnn HBEEE ©md aldbman HOPD GOGB ©)EewNs GAED QO®.
CREGBE Eied® @80 aXrs Bw &0 omng B0 9HEd eaEMIEdn YN®.

When converting the decimal part, the number must be multiplied by the base to be converted. During
multiplication, when a number comes to the left of the decimal point, in the next multiplication, regardless
of that part, only the decimal part should be multiplied. This multiplication should be done until the
respective decimal part is 0. Finally, the numbers to the left should be aligned from top to bottom. When
first writing the number here, care should be taken not to write a number to the left of the decimal point.

608 eud ©BH® emOH ©OLHM® HOCBE XD alobomn HERD FOMS GRS QIDE
Qne. @ H36BE crd® Hens DFEHD H@NOE B J0 B @ BOeBE OB mMOD EMBERM)
£G0 eMOn CRMS HED VI BDE WNK. 6RBE & cOR e (i O i 6@ @@ HO®
Bewe 0. g0eneld O8sed oiBH 0N gHE B0 OHED COEMIEDr K. 605 YRS
00 ER® 80 £H® Hems OBGH NN EMDOPD O®IR) BB FH®.

Converting a decimal number to a binary number
cOPR 2:ax0l £80r 030l 00 adoboan 53O

2113

216 -1 125x2

213 -0 0.250x 2

211 -1 l 0.500x 2
0 -1 1.000

Accordingly, & a9,
13.12510=1101.001;

Converting a decimal number to a octal number
cOPD 2a%05 SO 0O 00 &30bmen S5O

8|13
811 -5 125x 8
0 -l ¥ 1.000

Accordingly, 8§ 29,
13.125:0=15.13

Converting a decimal number to a hexadecimal number
CORR ©ax0E DNEORR @80 00 oddbuen HS®

16 \L 125 x 16

0 -13=D% 4 2,000

Accordingly, 8§ 29,
13.12510=D.2s5

So, the correct answer number here is 3.
O05w), 608 HOOE BEROT Hod®d 3 ©O.
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8. Which of the following are equivalent to octal 6743?
oy OO 800 674 © nES Be?

A -110111 100,

B - 444

C- 2BCis

1) Aonly. 2) AandBonly. 3) AandConly. 4) Band C only.
A cof. A ®) B so. A ®) C cof. B &) C sod.

Answer : 2)

Let's convert this octal number to the other bases.
COSHE 600 GBOR® ©DNO e ©)EDRD S0OLBMB WOMSY.

Converting hexadecimal to decimal.
gE800®, @OwD =bdbomn H3.

5) All of the above.

oo BHOEEY.

6743
6 7 4
82 8! 8°
64x6 8x7 1x4
384+56+4
444

Converting hexadecimal to binary.
gE8000, £8000 addbumn HS®.

6743
6 7 4
110 111 100
110111100,

Converting hexadecimal to octal.
eS80, elerdn addbman H3®.

6745
110 | 111 | 100
110111100,

0001 1011 1100
1 11=B 12=C
1BC16

Accordingly, only A and B are true. So, the correct answer number here is 2.
& 99 A o5 B oS oos 8. H95x), 605 SHOIOE BENOL Gown 2 68.

~
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9. The address of an instruction was shown as 5A1 in hexadecimal. What is that address in decimal?
coeeon 6D (address) @Be@®m 5A1 eee ciOR. O® PO £®A® HIMOKD NS e8e¢?

1) 41 2) 1441 3) 1457 4) 2641 5) 23056

Answer : 2)

Let’s consider how to convert this hexadecimal number to different bases.
COSHE 600 =NEe®R® ©@NO B8R G 2RO alOboND WO HMO® HERD VY.

Converting hexadecimal to decimal.
@Remd0, £®ORD aldbmmn H3e.

5Alis
5 A=10 1
16* 16 16°
256x5 16x10 1x1
1280+160+1
14414

Converting hexadecimal to binary.
eRe®mdn, £80r0 aldbomn HOO.

S5Alis
5 A 1
0101 1010 0001
010110100001,

Converting hexadecimal to octal.
eRe®mdn, gEoRwrd =0dbomn 5.

5A156
0101 | 1010 | 0001
010110100001,
010 110 100 001
2 6 4 1
26415

So, the correct answer number here is 2.
O05R), 608 HDIOE BENOT G 2 6D.

~
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10. A document contains 2048 characters including spaces and line-breaks. How many bits are needed
to encode this document in ASCII also using the parity bits?
98 (space) &®» edg i@® (line break) & ©@® eCRHWE gaESEE 2048 HS OS5 5. P
(parity) @9 ¢ ®)8» DOBS e@® edamw ASCII 08 mesomn H3R0 FQ e GOvs 686 ?

1) 2048 2) 2048 x 2 3) 2048 x 7 4) 2048 x 8 5) 2048/ 8

Answer : 4)

The number of bits required to represent one character by each coding system is as follows.
O & ey DO BB O eI Hotemmn HP e FOOS Y L cor &8 8.

BCD — 4 bits
ASCII - 7 bits
EBCDIC — 8 bits
Unicode — 16 bits

Accordingly, 2048x7 bits are required to represent 2048 characters in ASCII.
& 99 gyesesm 2048 ASCI 9688 SoOteenn 5300 &9 2048x7 o@wnns g0z €.

But here using parity bits, 8 bits are consumed to represent ASCII. ASCII with parity bit is a method of
encoding characters where each character, which is originally represented by 7 bits in the standard ASCII
table, is extended to 8 bits. The additional 8th bit is used as a parity bit for error detection. There are two
types of parity: even parity and odd parity.

DY cOHE ©dm Y MO wO8S ASCII 8BS Horegnw HERO Y 36 Orwed. P IY &S
ASCII wg) o@ms ASCII ©8xed 39 785 YRS SHotownn O @ goedns® @9 3 e
B8ces aEed oXmnd POKH. GEMO 8§ 5 QD ecie HEMWIBHO B EPm VYOS R LS
DOR. 0P Y OL® eewe Hed, OB eoJed ©Pm &l®d oo B ©Pm ads@d.

Even Parity 63ed oo =350
The parity bit is set so that the total number of 1s in the 8-bit byte (including the parity bit) is even.
9 8 0B AR (ePm IR FiHOD) O 1 O) e @OTed d& ©OE ©we) &lo.

0Odd Parity @des o@m) o352
The parity bit is set so that the total number of 1s in the 8-bit byte (including the parity bit) is odd.
9 8 0B ARV (P IR GO & 1 £O) ve RSess Ox ©3E 0w GLo.

Accordingly, using parity bits to represent a document with 2048 characters in ASCII requires 2048x8
bits.

& o0 oo 39 @) DOBS goESe 20488 0Hn edRsmws ASCI 9688 Sotosne H3®O
Q9 2048x8 e@Enrs Orwed.

So, the correct answer number here is 4.
O05), 608 HOIOE BENOL ow® 4 8.
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11. What is the correct 2’s complement binary representation of decimal —49;, using 8-bits?
Q9 8 ®»BPewns’ £®d® —49) & HOOE 2 & oty €9®w (2's complement) Hewlser RS €7

1) 00110001 2) 01100010 3) 10011110 4) 11001111 5) 11100010

Answer : 4)

This decimal number must be converted to binary before being converted to complementary
representation.
ER0D HOEIMRS0 o B3P0 6ed ¢®® WO ©ANE €800 DD & WOV QRVE.

491
27 26 23 24 23 22 21 20
128 | 64 32 16 8 4 2 1
0 0 1 1 0 0 0 1
00110001,

1’s complement
Oedd gaGOW®

1's complement is a negative binary number representation technique used primarily in computing.
1 & gaEdnn 05 D ODKewns al®NEEE @IS 5 I oK X Heis® DORS.

1's complement of a negative binary number is obtained by inverting (flipping) all the bits in the
binary representation of the number. In other words, all Os are changed to 1s and all 1s are changed
to Os.

@agn EOR® AR | 5 gHEOHE EY) WSS ©RXed €OPn Horomed &8 BHE® 9
ebeci® 530 (ee0gR) PBS. dxs DO RS Hdems, Bue® 0, 1 ceed, Bwg 1, 0 e
eOme @d.

00110001, = 11001110

2’s complement
eEend® gano®

2's complement is a way to represent signed integers in binary, where the most significant bit (MSB)
represents the sign of the number. It is the most commonly used representation for signed integers in
modern computers and digital systems.

2 8 gaeonn 08 €000 nE CRY) by HJe SHoteen 5368 PIRD, OHE DB edeed JYO
(MSB) ©@x108 en# SHenisen OB, 0 a0 oS0 0o o SEA50R R 6&m &L
008 HEH) AHED @O O SHOLE® 8.

Finding the 2's complement can be done by adding 1 to the one's complement obtained.
2 8 90000 60068 EA®S dewd gHROPEO 1 dwn 5 88 Bewe HIB®.

11001110,
+ 1,
11001111,

Signed magnitude method
CRIMOS ©od)B) HoreEnm

The signed magnitude method is a way to represent signed integers in binary, where the most significant
bit (MSB) is used to indicate the sign of the number. The remaining bits represent the magnitude of the
number.

RO ©odn) HoteH DO ) €500 NE RO SR Hotemn H3e® POWH, OBHE ©AX)Ed
R 1O i8R edend QD (MSB) ®)8m 8. @50 9 w-axed BxEBDn Hewismn WORE.
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12.

The MSB is used to indicate whether the number is positive (0) or negative (1).
020 2o (0) ¢ ©agn (1) ¢ o o0 MSB endom 8.

+4919 = 00110001,
-49,0 =2 10110001,

Unsigned magnitude representation
CRY OB ) SOt

The unsigned magnitude representation is a way to represent non-negative integers in binary. In this
method, the binary digits (bits) are used solely to represent the magnitude or value of the number, without
any sign information.

NF) OB ©@N) HOEHMD K CORN NE NIF MO SO 0N SeriSHND WOH HMOBE.
cPR® PeEE, oL PEBNI (FY) =DM DOZEE BB ERE EMORON MAHO, GRS
SEsOn &) amn Hotenn H53P0 M.

+4919 = 00110001,

So, the correct answer number here is 4.
O05), 6@ HOIOE BENOL oo 4 8.

Consider the following logic circuit in which X indicates a two-input logic gate.
Me)® e OB MLBL £0rs X 988 e1cds cnm HL® ©08dK OERDS.

A_
D -

Which of the following should X be so that when A = 0 and B = 1, the output C would be 0?
A=0o® B=1 8 80 C gfoan 0 880 X con 000 8v g &?

A - a NAND gate
B - a NOR gate
C - an XOR gate

1) Aonly. 2) Aand Bonly. 3) AandConly. 4) Band Conly. 5) All of the above.
A o4, A ®) B o). A ®) C . B &) C cof. 900 BOEER.

Answer : 5)

Let’s first consider the truth table related to the NAND gate.
e®8E oc®® NAND O0wd o) omsm DXd HED dEY.

'—"—‘OO>

B
0
1
0
1

O|—=|=|—=| "

Accordingly, when inputs are given as A=0 and B=1, the output will be 1. Accordingly, it is input to logic
gate X.

& go® @8 A=0e B=1 eee ;) EMeS 80 ufe)nn oem 15 ced. & 59 & X obdn
D000 ge)nn d.

Both inputs of this X logic gate are connected together so both inputs are 1. Let us consider the truth tables
related to logic gates given here for answers.
e®® X DB €106 §e)® cem® OO HFISH DO &8 Ho) ee)m cewo® 1 ee)mn 8.

o~~~

608 BSENOL BEe® EDE aid MLBD €0 BED ge)E HmBED) OB HRDM AEY.

~
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NAND gate NOR gate XOR gate
NAND oo NOR €20e XOR €0w
P Q C P Q C p Q C
0 0 1 0 0 1 0 0 0
0 1 1 0 1 0 0 1 1
1 0 1 1 0 0 1 0 1
1 1 0 1 1 0 1 1 0

Accordingly, when both the inputs of all three gates are 1, the output C is 0. Therefore A, B and C are all
true.

& g5© 6®® D10 NERHD ;e)m ecw® 1 O 80 Casde)dn (0 8. 885 A, Bey C 8ode®
©oon 68.

So, the correct answer number here is 5.
O05R), 608 HDIOE BENOT G 5 6B.

13. Which of the following is the simplified form of the Boolean expression X(X + Y)?
XX+Y) a0 comed a0@ emoe oon o e?

1) X 2)Y 3) XY 4) XY 5) X+Y
Answer : 3)

This boolean expression can be simplfied as follows.
600 RYC®IY) LWMBONG OB PWMOKD OO BE OIDE®.

XX+Y)

XX + XY Distributive law 8e0e &z
0+ XY Inverse law £5e@i® =)0
XY Identity law &boo)®@s &8

Below are the Boolean laws used for this purpose.
68 e eWe)®s O & PRWE) D SEIeD ooy £rwed.

Distributive law 880 &)
AB+C) =AB+AC
A+ (B.C)=(A+B).(A+0)

Inverse law @5eei® &z

A+A=1
A.A=0
Identity law ebOe)@8 &30
A+1=1
A+0=A
A.1l =A
A.0 =0

So, the correct answer number here is 3.
O5wm), 608 HOIOE BEPOT How®d 3 ©O.
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14. A program in execution in a computer is called a process. Which of the following is a possible state
transition sequence of such a process?
aSeImun HHISD Do PR, HuIimwes (process) RO ®IESES. HOWNDOHO GLIE HBDO
QoS BEedesS (state transition sequence) d» ewes oom DOOD &7

1) New — Ready — Running — Terminated

20 — QE)HS — OO — HOOS

2) New — — Blocked — Terminated

20 — 080 g — GO
3)

New — Ready — Blocked — Running — Terminated
20 — — QOB — FOBHO BE — POV — FOOS

4) New — Running — Ready — Running — Terminated

20 — HOIBen — He)H® — FOIew — &S

5) New — Blocked — Ready — Running — Terminated

50 — gOH0 BE — HEDS® — HRIVOW — HOOS

Answer : 1)

Seven State of process diagram
B0 HES DK DO O OHD

S5b8» (20)
Created (New)

/

ge) exd®
release

Terminated
G068 DE

suspend

O8Gn aasEH®
Secondary Storage

admit 7 oW Lo
e 530 Running Main Memory
DO
dispatch 1/0 e&)e0)55n®
wd® NO wait
timeout
admit MR ©DOS
aind B53® Ready Blocked
)es)@ 6@0
&c 1/O completed ¢ *S
oBw 53 /0 ©8gben
activate activate

/ OMTO
as5898®

suspend

N\

The seven-state process model is an extension of the traditional five-state process model in operating
systems. It provides a more detailed and comprehensive view of process states and transitions. Here are
the seven states and their explanations:

950 ®ed JuIw®m O B0HN ) eReHRE CEAHDR ©8ue)RD TP ces HPIWD O BOHNESS
E0OH. cPRBS HOR DDBONS 6 LESD BEAE, DN HOSHOSOD 0 QOC eI newrd.
D50 O 65 SO MHRKS 0 OO L® €rEed.

OHHOMG DS £500He e

o® Ol¢ 83 on gd8o BE
Swapped out and | < Swapped out and

I/0O completed

/0 o8gben g Blocked

Waiting

e New - #9/8568n H50@

The process is being created.
HORH HODe DTS ©OB.

At this stage, the process is not yet ready to execute. It is in the process of being initialized, including
allocation of necessary resources.

eO® GELELE, HRORK DORS HE HED KE)HS oy, FOLs ©Bes 60 H3® RO
0 MO8 H3e® HWORD OB.
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¢ Ready - g0)® 2800

The process is prepared to run but is waiting for CPU time.
5O Hson 80 Ke)mHd® YT B NIDEd SR MED ONEHS AR BO.

The process has all the resources it needs except for the CPU. It is placed in the ready queue, waiting
for the scheduler to select it for execution.

003 rme® Some HI0 K0 OO BHRER 68ed HWORWD & Or Pt B3O oesm
S5O IBS 0 ®SM xS AR &I, NE)H® 6ige® B &Y.

¢ Running - 2os o590

The process is currently being executed by the CPU.
e0® HROR® €m0 PaB HIWE® SHpr BGs HWem 8.

The process is actively using the CPU. Only one process can be in the running state on a single-core

processor at any given time.
DB 6HWO S IEE MK T DOR. J® GOLDDm B HO LWENRW NON
DBOEE OHH e O HRDRKE oM.

¢ Blocked (or Waiting) - 986 »g 0w

The process is waiting for some event to occur (e.g., I/O completion, resource availability).
BoRe =@ 8cdos B d» oo AE BI (€o)., MOD/ede) ©Bxbsn BB, oHBed e
@58 HIHDSD).

The process cannot proceed until the specific event it is waiting for happens. It is not eligible for the

CPU until it moves back to the ready state.
o0 @ B0n 560y Bedd Bed® omi HWORE ESRD © oD O HNOD HEDD
DBBORD 6®H M S O® VB INNE TR O OO NEH) QEH EMED.

e Suspended (Ready) - @8a0gnn g O 80e o800

The process is in the ready state but has been swapped out of main memory.
SO Qe)®S 5Pl cOH® YD LD DBWERS DOT WO &LO.

This state is used to manage memory more efficiently. The process is ready to execute but is temporarily
stored on disk.

PP OIS MOREEPD DHEIMDOIMD HEPD PR XK WO 8. Porrmw HuITew HS®O
0058 HYF OO I KR WO L.

e Suspended (Blocked) - gB®o0gnn g qO80 e O

The process is in the blocked state and has been swapped out of main memory.
HOR® 080 & &5 MO LN PDWERS AOT WO &HID.

Similar to the suspended ready state, this state helps manage memory. The process is waiting for an
event and is also swapped out of memory.

o590 @ KQOHE HBOKD &P, 600 HBOW VWO DHEIMWOMD HOPD comd 8.
HORL B oem ) BO® gm0 PoWens € KOVOr 6d.

e Terminated - o0& g PO

The process has finished execution.
Howmnn oo 53O aons DO aro.

The process has completed its execution and is waiting to be removed from the process table. All

resources used by the process are released.
Hoan 08 Hosen 53 6labmn WO &5 agnd Hvs OKeds gdr HERD AE) &I. O
Howan 588 odom o e BreR ©des ge) &©ds) @Eed.

Accordingly, the most suitable answer is 1.
& 620 O wiges® BSENO d%es 1 G&.
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15. Amara powers on the computer and starts a spreadsheet application. Then he also opens a web
browser. Which of the following are possible execution sequences on the processor of his computer?
g0 adummn OMHSD) ernoiBes ereds §HOBHn WOR. gSen Ry 08 gLindiie, Sdam
DORB. RYe’ OHIMWEE SWEND OB NOM® OFNSeE HOOE HGHBEHEH v ®ier oHD
200D &7

2)

BIOS — OS — spreadsheet process — OS — web browser process — OS — ...
BIOS — spreadsheet process — OS — web browser process — OS — spreadsheet — process —

BIOS — spreadsheet process — web browser process — OS — ...

BIOS — OS — spreadsheet process — web browser process — OS — ...

BIOS — OS — spreadsheet process — web browser process — spreadsheet process — web
browser process — ...

Answer : 1)

1)

2)

BIOS — OS — spreadsheet process — OS — web browser process — OS — ...

BIOS

When the computer is powered on, the Basic Input/Output System (BIOS) initializes hardware
components and loads the bootloader, which in turn loads the Operating System (OS).

eSoMDH VRO B 80, YB® MeD/ede)® ocBn (BIOS) eadr® 0:00m Hods O
FIORT MOBR L0 OB, ®® 6PemHRS efABr (0S) adEnm OR.

0OS

The OS is responsible for managing hardware resources and running applications. Once loaded, the OS
starts managing processes, including the spreadsheet application.

£al1® OSes DEPMDOMD HF® 0o ere® MO0 B3R seHm ePemE® AR OOHD PO®.
eon § g, OS etnti@es 6re® &iadd JrR DEe@mMmome 53 §Hodsn DOG.

Spreadsheet process

When Amara opens the spreadsheet application, the OS allocates resources and schedules it as a process
to run on the processor.

g0 endiBes ere® SDanm WoOx 80, OS 988 0oy 608 DO OB HWEN® B» HHBOD
530 HORWE e CCeCRHOD WOR.

oS

After the spreadsheet process is started, the OS continues to manage the system. It will handle other
tasks, including user inputs or system requests.

eroides e ;modsn 53R ©&d, OS 8fBn E®OR DERMDOI®D OB, O 3BED
§e)® 68 B 9CR® GId® FeAND MOBKS HHOWOS) &Y.

Web browser process

When Amara opens the web browser, the OS initiates another process for this application, switching
between processes as necessary to give the appearance of simultaneous execution (multitasking).

g0 008 gulsind S0an woO® 80, OS 88 0P 6re® HEH) 09N HWORLS HOBH OB,
OO Fuew 5368 (Ag MHR) cecx® ER) €O 0 OGS o608 HOR god DO 8.

BIOS — spreadsheet process — OS — web browser process — OS — spreadsheet — process
> eee

Incorrect
OtOER

The OS must be loaded after BIOS initialization before any application processes can start. Therefore,
the spreadsheet process cannot start directly after the BIOS; the OS must load first.

Fo® ene® HWORWE ;HOBn B3RO 60 BIOS modmens o&ad OS gown nE @uw. Odes,
eoiBes SeR® BIOS 038 ond ©acd® §o8n g emmiwm. OS & YRS some 8o
.
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3) BIOS — spreadsheet process — web browser process — OS — ...

Incorrect
OI0E®

As with option 2, the OS must load before any application processes. Starting application processes
without loading the OS is not possible.

ceeDs BENO 00, Pon® ewe® HWORBLWO 60 0S oL DE VN®. cPemrd SERB®
BOH eMWO 6Ked SRR HHOBH WE M.

4) BIOS — OS — spreadsheet process — web browser process — OS — ...

Incorrect
OI0E®

This option is close but suggests that both the spreadsheet and web browser processes start immediately
one after the other without any intermediate OS management, which is not realistic. The OS would
typically be involved between process transitions.

cR® TwEer Mmose 5T Srpoildes oo 0 gXoNE PR eccw® HEe gmORE OS
DEOMWONEHS eMOD OHS O Dedwd HOBH D& O ewiten OB, O BIVIDE exed.
ePeeRd® ofRBn OPBBEHRS HWROR GEWSD G0 PSR 8.

5) BIOS — OS — spreadsheet process — web browser process — spreadsheet process — web

browser process — ...

Incorrect
OOE®

While this option begins correctly, it suggests that the spreadsheet and web browser processes alternate
directly without OS intervention. In reality, the OS manages process scheduling and context switching,
so it must be involved between transitions.

cOR® BEQO BHOOED OB Bm MO, OB Gty ©H 08 goiny HWOEs OS

NEHTORDS eMOD ©adP TnGde O O ewism WOR. WMHDed & OS 888 HWOR
BPDOIME 60 osebon ot B30 DERMDOND OB, OIS B0 GPSD God PSR
Br @u®.

Accordingly, the most suitable answer is 1.
& 290 O wiges® BSENO O 1 G&.
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16. Which of the following statements are true?

com D00 gme SOOE 8 &7

A - A firewall acts as a packet filter inspecting all the packets entering a network.

EKDO GIOds Brg ©wdg olue Do owdy eotmmn e ®Hegos (firewall)
DOB.

B - A malware that misleads the users by disguising itself as a standard program is termed a Trojan
Horse.
O80D PPECAWS 6RE 605 BIOSS COBERDWS OO0 GSHBD PactMe®rE 6QJ5s &R eE
e SO,

C - A strong password should have a combination of uppercase and lowercase letters, numbers and
symbols of sufficient length.
OPHRS ooewm (password) mBOE amor (upper case), 8 gt (lower case), RS
0 ooem (Symbols) Geenismnns o@ds Eodsl S0 @y .

1) Aonly. 2) B only. 3) C only. 4) Aand B only. 5) All of the above.
A R, B sof. C cofn. A &) B 0. 9 BOEES.

Answer : 5)

A. A firewall acts as a packet filter inspecting all the packets entering a network.
SEODO GO0y BrE &wdq odiie) Doe endl ectmms eed BH®ROE TwOR.

Correct 50t0Ea3

A firewall monitors incoming and outgoing network traffic and decides whether to allow or block
specific traffic based on predefined security rules. It acts as a packet filter by inspecting packets
entering and leaving the network.

B8 ©fos cBee 05 8090 KX SR KPMHEIND SHiPeMn O GO SLE HEOD®
HoBeD 55 0 eHTO 50D GOMHINBO 98 &R & gOHO BB HOM®L WORB. SHERWO
g 09 oo B0Dy cwmwd] odne 53608 O &rwdy 60NN eEd HW WOR.

B. A malware that misleads the users by disguising itself as a standard program is termed a Trojan
Horse.
0¥y PO e 608 BO8S o BeDEE 000 gHED acmemn:s eQiss aEdry
ee® ®IEsed.

Correct 30t0€w

A Trojan Horse is a type of malware that disguises itself as a legitimate or benign software program
to trick users into installing it. Once installed, it can perform malicious activities.

eQiss EOw 0y SONNR 6® KBS DIcMe® DNEOHDE RE OO HHSO
®ace® BH®EH, d» SDLar B3RO eSBrLres OOD) o). SMLar HieRS ©a, O® &HSO
DO Be BE OH®.

C. Astrong password should have a combination of uppercase and lowercase letters, numbers and
symbols of sufficient length.
@I0Rs ooemm (password) a80g aedt (Uupper case), &) aude (lower case), geesnd o®
eoetsm (Symbols) ecenisans oPnds Exihsl 80w o ©.

Correct 50t0E3

Strong passwords are recommended to include a mix of uppercase and lowercase letters, numbers,
and symbols to enhance security. Length also contributes to password strength.

NoS®® o8 550 e WBOC ROl 0 DS RO, & 08 0D SENWES FINED
5320 e Yooe, Sbefr emed. Yooe @Hud E® & £)KD 68.

Accordingly, all the above answers are correct.
& 650 9on oeHns B BEnOr 5OIOE 8.
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17. Which of the following statements are true?
com D00 gme SOOE 8 &7

A - One of the uses of encryption is to ensure confidentiality of transmitted data.
@S eomed (encryption) 5 dmwe D&fes cBHOR CHEB®IOD GO DO WISHIDE.

B - Every user needs to have a pair of dissimilar keys when using Asymmetric Key Encryption.
go®d%m (asymmetric) @&S» cSvon =0 O 8O, o o3HEMenES 6RO ORI
ROl EOEED DI @ .

C - Users must share a common key when exchanging information using Symmetric Key Encryption.
0085 Q&Sn RN MED MO eMONOL HODOT WOMIDEEE 6OHEMPS e&)E uoL
286C &00MB BE QO ®.

1) Aonly. 2) AandBonly. 3) AandConly. 4) BandConly. 5) Allof the above.
A . A ®) B oo, A &) C oom. B &) C cof. oD BHOEEY.

Answer : 5)

A. One of the uses of encryption is to ensure confidentiality of transmitted data.
Qdo ewamed (encryption) &5 odnwne Oses cBnde CHEz®IOn cHdn O WISHDE.

Correct 801083

Encryption is widely used to protect the confidentiality of data by converting it into a coded format
that can only be decoded by someone with the correct decryption key.

BoeBDHND, HOIOE Benm Od 65D CWEHND VI JEBOHND® DE OB LGB
MWaBremd aloboan H3ePs T CHESMO® OB H3P0 DHED S ©8.

B. Every user needs to have a pair of dissimilar keys when using Asymmetric Key Encryption.
aqe®88wm (asymmetric) 9o edosmn @dn ©os 80, o «3dewent onde o wydL
aoeos 530 o .

Correct 30t0€w

Asymmetric Key Encryption involves two different keys: a public key for encryption and a private
key for decryption. Each user has a unique pair of these keys.

085D WYL HETHNHBD ODENWO ONS BHOT CEMS GINECH 5. HCITHHD BT GO
BROS 06 STk HEH QEORD RO eE ®. 6@ EOBHEMERRNORD @ RO YWE®D
DB,

C. Usersmustshare acommon key when exchanging information using Symmetric Key Encryption.
o086 @&m cnmm B WO eMOPOT HODOT DOWISHEBE oSBRDPS coe oS
28ec 2000 BE @ ©.

Correct B9t0Ew@

Symmetric Key Encryption uses the same key for both encryption and decryption. This key must be
shared between users securely.

OO RO HEIDHN®, CoCHDND O SEBHR® BN EMOD OO PO WM WOR. 6B
B0 GOSEDD =0BHEDOS G0 L) BT WHE.

Accordingly, all the above answers are correct.
& 650 9on oeHms B BEnOr 5OIOE 8.
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18. Which of the following is considered as an erroneously received byte in an even parity system?
90360 0Pm SERB0D etie HBHNHD EE ABO® e HIEDE orwen com SRS wOoS &?

1) 01010101 2) 10010011 3) 10110010 4) 11011001 5) 11010111

Answer : 4)

Let's construct the correct answer step by step.
SHOIOE BENO BwHeds BHOO e@BHNGDE.

Understand Even Parity
@000 BPMO eBiti® W5HY

In an even parity system, the total number of 1s in a binary number (byte) must be even. If the number of
1s is odd, it indicates an error in transmission.

903060 ©Pm) SEAS0D, €80K ©axD (AED) O 1 0 0@x® §dded Br wnw. 180 vwene
RFed #B, Odn oBecdemned eeient eesind WOR.

Count the Number of 1s

180 o eSS ©Of

For each byte, count how many bits are set to 1.

©® B0 cem®, Y Hrs 1 e M) ERBEID GFS WOR.

Check Parity
oPmPO edise) oY

1. Determine whether the count of 1s is even or odd.
180 wegns 903ed ¢ AT € wSm HO®D DOR.

2. If the count is even, the byte is considered correctly received (no error).
®#® @0Ted B, AFO® SOOED EIYY) O LEMY e (ecjer:s eaM®iwm).

3. If the count is odd, the byte is considered erroneously received (error).
®I® VB HB, PRO® OIOE eee QY (ecjen) VD miEeds.

Analyse Each Answer.
o 8 BERO cO» 0P Buedemn DOY.

1. Answer (1) - 01010101 2. Answer (2) — 10010011

Binary Binary

D00 01010101 eBoc 10010011

Count of 1s Count of 1s

1 85 ome 4 (even @03ed) 88 ot 4 (even @o3ed)

Parity Correct 80108 Parity Correct 50t08€,

OO (even parity 9699 ©@m1®) OO (even parity 90989 ©@m®)
3. Answer (3) - 10110010 1. Answer (4) - 11011001

Binary Binary

8o 10110010 8o 11011001

Count of 1s Count of 1s

1 85 oo 4 (even @63ed) 1 80 oo 5 (odd ®@es)

Parity Correct 80108 Parity Erroneous 083

OO (even parity 03630 ©@mIVD) OO (odd parity e &@m®)

~
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4. Answer (5) —11010111

Binary

D06 11010111

Count of 1s

1 85 ogm 6 (even @63ed)

Parity Correct 80108

OO (even parity 699 ©@m®)

19.

Identify the Erroneous Byte - ecj® 6o @00 =g ©5Y
From the above analysis, Answer (4) 11011001 has an odd number of 1s, indicating an error in an even

parity system.

omm Suedesnens), (4) 11011001 8gncd ded ©@®) 15 i, O @OJed 6P ©EABHnD

eejent ceasin® WOG.

Conclusion - 8®®&®»

The byte (4) 11011001 is the one that is erroneously received according to the even parity rule.
RGO® (4) 11011001 wey 90Jed 0PMOCO &ad OO 66 EIEA® 3.

Match the Devices labelled from A to E to the corresponding Descriptions labelled from 1 to 5.

conm A 80 E o &8 o0

g5 €20®, 1 80 5 oo &8 9O 15 SO O® BESSH.

eoron (Device) 8820w (Description)
A. e80@8m (client) 1 — stores netwgrk programs and data files for the users to access
elbeD DT BB &) ®e@® (network programs) e
B. @& (hub) Qbﬁ@@@@)@ O] go@ © 2R ( programs)
C. ® &g (router) 2 — a connecting device between Local Area Networks (LAN) and
Wide Area Networks (WAN
D. edoeme (server) SD5m eoee eS)@ossfé (LAI\)I) 0 o008 6oees BHERMS
E. &80w (Switch) (WAN) 68230 ¢ o o)eni
3 — when a message is received, this transmits it only on the port to
which the destination computer is attached
eHBRGS e 80 600 9 oMBRNe EIDN Y ©3WINW®D
005k WO i ewedSed(port) oRIE O ©HBedesnr OB
4 — requests services and content from other computers
e e0vINnORS 80 om gsmbon(content) 9dE) BB
5 — when a message is received, this broadcasts it on all ports to all
attached hosts
eMBRGS Ee 80 600 O oMK Brg 6weds ®HOM)
00s5idn Bug eosmom(hosts) 6O Bwmiww(broadcast) OB
1) A-1,B-5C-4,D-2,E-3
2) A-2,B-4,C-3,D-5E-1
3) A-3,B-2,C-1,D-4,E-5
49) A-4B-5C-2D-1,E-3
5 A-5B-1,C-2,D-3,E-4

Answer : 4)

Client - es®)@8c

A client in the context of computer networks is a device or program that accesses services and resources
provided by a server. Clients are typically user-facing devices or software that interact with servers to

retrieve information, send data,

or perform specific tasks.

0o &R OSehHO NE 6EDL)RMERE ©Y) SRR OB 6ew0s ERS 68D ©m

68 c0m ©e8n O ESNOrS 68 DHDHND. SRS RVMBeRS SOBHEMLS YU e
CEN® 6] eMONOT ER) WIBHPVO, et EPD, 68 HEBm MOLHS HOPD ELLIEWRS D

gSd HW DO® Bacwr® 68.

~
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Hub - 8o

A hub is a basic networking device that connects multiple computers or other network devices in a local
area network (LAN). It operates at the physical layer (Layer 1) of the OSI model and is used to transmit
data to all connected devices.

BB 0y SN0 esees HHrw® (LAN) 28 o30nm o) cd5s &Hp Cor® 6Bs Do o
HEDO i, &x 0S| mmaded eyt S0oed (Layer 1) §wsion O god B8ue® 68sm
CoN®m 60 et oBedemnn 5380 ®Bm WOR.

When a hub receives a data packet from one of its ports, it broadcasts the packet to all other ports,
regardless of the destination address.

VVBEDNRWO 05 O eweOBRS e SRS @Y 50, KWRMSH BN VO O, &9
e1d00 geaNS BrE® 6WedS 60D DM WOR.

Router - ® &&ad®

A router is a sophisticated networking device that forwards data packets between computer networks. It
operates primarily at the network layer (Layer 3) of the OSI model. Routers are essential for directing
traffic on the internet and within private networks by determining the best path for data to travel from its
source to its destination.

® HQO® ©y 00D SR DO 5D SO KO® O HEWOM EHDRH. O B OBeHS
0S| mmaded e S00ed (Layer 3) Sosien 8. eom 08 JErwed 80 wRasmn &) ®de
5300 eaNe® DM®D BO® HO® VGBS GHFHVSED ©H SEGPTD S VE DOMHDIDN® 6PEHHOS
BEm) @ HROW® FOBOGES 60.

Routers receive data packets and use IP addresses to determine the best route to forward these packets to
their destination. Routers connect different networks, such as a Local Area Network (LAN) to a Wide
Area Network (WAN).

®o HEOWOVO e ST EIED GO 6B MO RYFHeW HPMSHE OB Y HAVD eme®
Ao Home B3P0 IP S8 MO DOB. @ e SN esees e (LAN) &5 88a &e
ada@ gef® “)eemd (WAN) o8asia woG.

Server - ege)nmn

A server is a powerful computer or system that provides resources, data, services, or programs to other
computers, known as clients, over a network. Servers are designed to manage, store, and process data
continuously and handle multiple requests from clients simultaneously.

CEDILINDEES ) SHERXE HOM) HBORDS cRH MNESNCDD gems SOVID 0H OBSH, £S5,
edD) 6m)) NNEOHS HEK® DREOS SOO®IMWEES 66 SEAHHD. eL3DL)MrsS SLAI® DO eSS
e GRHND DEIRMOIMD HORD, KA HEPD o® IR ©® 6LDI)NNRSEHS OO0 RS
DB eBOORORE.

Servers are essential in both small and large networks, supporting diverse functions like web hosting, file

sharing, email management, and application hosting.
00 06 BIR SR CCeNED EDILINDNS GSD®: D) MO, 60 HBMOVHOW, 6MXIE) GRAE)DISS,
Le83 DERMDOD 65 6RES HBWONSOD O 550 MOHHS Hee omr 8.

Switch - 88w

A switch is a network device that connects multiple devices within a Local Area Network (LAN) and uses
packet switching to forward data to the specific device or port that it is intended for. Unlike hubs, which
broadcast data to all ports, switches improve network efficiency by sending data only to the devices that
need it.

8900 g SN0 gede ©IReD (LAN) g coro 58owns 68l D0 &R 1o O
g0 00 gems WO® BHEDD E2MRD 68 eWeDHND £y ESWD iR ewd ot HE®
28 WOR. BOE® 60ed5 cOn &5 DWMHMND WO DIBLIN 608 D, LSOOKS GOBB E)o®
0D SIS i Wided®s e MOOBERMMED O EXE WOR.

A. Client - 4 Requests services and content from other computers.
esOEB® - 4 gennd a0vINmORS 60 oo gsobom (content) 9@ &893

A client is a computer or device that accesses services and resources from a server over a network. It
requests data or services, such as web pages, email, or files.

eEOIRIBS e HEXS HO®) BEDE)RMHHS LD B HBLY 0D Hedn % adOIMWPE M)
OB, & O B8Q, L8, e®) emg) OiS cv o &) 98eA.
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B. Hub - 5 When a message is received, this broadcasts it on all ports to all attached hosts.

MB® - 5 =BT e 80 P 99 oM Bog cnedd mOH) HEISID BRg HDEOD
(hosts) e®m Bexaw (broadcast) o6&

A hub is a simple network device that connects multiple computers in a network. When it receives a
message, it sends the message to all devices connected to its ports, regardless of the intended recipient.
B 08 HEXD edvD HBERE EERSN WO BOER R ESBOEE. OK0 MBS IR
80, O® geduen ERSM NS O, 56 cweOSHDERD 6B BHER CEr® 6O SHO®
wOG.

. Router - 2 A connecting device between Local Area Networks and Wide Area Networks (WAN).

®o RO -2 SDB® emees HNERS on SOC eoees HHRND HPASH DE M CEIPORD

A router is a network device that forwards data packets between computer networks. It connects
different networks (e.g., a home network and the internet) and routes data to its destination.
®o HQOE® K 3O &R GO £5D MO WY MO R CErORH. O® 880 &R PSR
OB (6e): Wi NHEED 6 GINDVSERER) 65 O8 HRMSHG DD D OO WOR.

. Server - 1 Stores network programs and data files for the users to access.

e8Oe)0nn - 1 aSBend HBnr OE® &R VOCED 6H T W& KA DORE.

A server is a powerful computer that provides services, resources, and data to other computers (clients)
on a network. It stores data and applications that clients can access and use.

GEDI)RMPES B RO geNRD 3V (eLOEBS) ¢On D), oles ©m ey 0L
RO OEIMDED. O LIRS0 ©edr Br b ©m DO DE b T 6 6Ked
®RE) DOB.

Switch - 3 When a message is received, this transmits it only on the port to which the destination
computer is attached.

&80m0- 3 oMNdREE e 80 6Pr 5° oFMODr EId® @y edunn B8RSR DO IS ewedSed
(port) edees O oleda®nn OB

A switch is a network device that connects devices within a LAN. It receives data packets and forwards
them only to the specific device or port for which the data is intended, improving network efficiency
and security.

8800 wx LAN O 9¢ col® 68550 D08 &R Corend. 80 eHm ©imd ER) ®Se)
800 &0 eSo gems WO® JeEBy EOORD 66 EEDSND GO 6wWE MORB, ©E
MORESERMD ©m HOD@D OE) EWE DOR.

The correct answer is,
B5OIOE BEDO 8,

4) A-4B-5C-2,D-1,E-3
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21.

Select the answer containing the correct replacements for A and B in the following paragraph:
s edeed A oo B 883500 e efunm o BENO eIOIDSS.

In the Internet, a host is identified by its IP address. In IPv4, each IP address consists of A

bits to identify a host. The newer version named IPv6 consists of B bits in an IP address.

aSobe)Eedt, omomes (host) 88 TP ewm@eds (address) meonmiess. IPv4d &E ooimon
BeM@IHVO 6@ [P emPOs® JQ A B 058 8. IPv6 co HESDD D GoSDOMERE,

IP ew@des 9 B 5 058 8.

1) A=32, B=48 2) A=32,B=128 3) A=48,B=32 4) A=48, B=128 5) A=128, B=32

Answer : 2)

Explanation
eteE@ 53

In IPv4, an IP address consists of 32 bits. These bits are usually represented as four octets separated by
dots (Example: - 192.168.1.1).

IPv4 &, IP @8awes 39 32 5 6@xidm 5. c@® JQ 0IPHDSens 5 ORS 08 woO® @ S0P
OO 6ERE SOt ewed (cermdsn: 192.168.1.1).

In IPv6, an IP address consists of 128 bits. These addresses are represented as eight groups of four
hexadecimal digits separated by colons (Example: - 2001:0db8:85a3:0000:0000:8a2¢:0370:7334).

IPv6 8, IP BBaws @9 128 58 ©0xi8m 5. c@® EBs HOr DS 08 WO e &8 B
o5 HDOD MR GO 6EE HOeIN® 6ED

(ee)ozn 2001:0db8:85a3:0000:0000:8a2e:0370:7334).

So, the correct replacements are A = 32 and B = 128, which corresponds to Answer 2.
OBs5, HOOE mecerxnn A =32 0n» B=128 8800 20 g5ote 8.

Which of the following statements regarding DNS (Domain Name System) are correct?
068 a® o€dw (DNS) oddsitens conm D00 gme SOOE &?

A - It maps web addresses to IP addresses and vice versa.
00 08 ©8» IP ew@dED ©® IP ew)® O C8x»OED gudie®n® (map) DOG.

B - HTTP uses the services provided by the DNS.
HTTP, DNS 088 oewns 60 adn DoG.

C - DNS maintains a hierarchy of domain names.
DNS 968 @ R0oRrs «ds0) @5H3m.

1) Aonly. 2) B only. 3) C only. 4) Aand Bonly. 5) AandC only.
A . B . C cof. A &) B c@f. A C .

Answer : 5)

Domain Name System - 808 &® ocddn (DNS)

The Domain Name System (DNS) is an essential part of the internet's infrastructure. It is responsible for
translating human-readable domain names, such as www.ictfromabc.com, into machine-readable IP
addresses, such as 192.0.2.1.

068 @ odatn (DNS) 0y asoboeed oD OFWeE aOSDGS EMOHD. O
www.ictfromabc.com &5 88gsio Hwdn @il a8 a®, 192.0.2.1 88 csiy Hwdn & IP ©8»
200 eloboan H3® Be WOR.

~
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DNS translates domain names to IP addresses, which are used by computers to locate and communicate
with each other on the internet. This allows users to use easy-to-remember domain names instead of having
to remember numerical IP addresses.

DNS 968 on® IP 38 90 «0dbomn OB, &0 gsabeped SDanvs 5300 om OHem)
o0 osifedemn HORD edrmmD DB DORB. 600 E0HEDRSD TR IP BB dnm o)
@50 0HDD CHEEDS Pow D) Bm O D68 MO =MSm HOPVD 98 LEEGE.

Hypertext Transfer Protocol - egis Oz 883 8w®e (HTTP)

HTTP is a protocol used for transmitting hypertext (HTML) documents and other data on the World Wide
Web. It serves as the foundation of data communication on the web, enabling the retrieval of web pages,
images, videos, and other resources.

HTTP oo eeid Ox&m &Heed glesg (HTML) edae oo geand coiv oledetne 53 oe®)
28 DO®» HODORRH. O OB BY, B0, OFew] 0 PN 0o ER) WIHPVD & O®
a0t 60 89ed eBiy oxHedemed CeH® eed 6O WOR.

Let's evaluate each statement,
O O LWM®O IO EE WOY,

A. It maps web addresses to IP addresses and vice versa.
Ox O3 ©8» IP c@oed o® IP en® c0d TENOED GxOIEHD BORE.

This statement is correct. DNS translates (maps) domain names (e.g. www.ictfromabc.com) to IP
addresses (e.g. 192.0.2.1) and can also do reverse mapping from IP addresses to domain names.

e®® gmne StOER. DNS (B5x8) o008 am® (ce). www.ictfromabc.com) IP @800 (e&).
192.0.2.1) e3obomn 0 oo IP 3850 80 D68 m® 0n ubfeaid B5wdun H3®e ®E
D).

B. HTTP uses the services provided by the DNS.
HTTP, DNS 288 oswe 680 ads od.

This statement is correct. The HTTP protocol, used for transmitting web pages over the internet, relies
on DNS to resolve domain names into IP addresses before establishing a connection to the web server.
cR® EMHKK SHOOER. gslLSERE HOH) 60 B8] olecgesnn H3® oem ®dm O HTTP
eeeliewipn, 08 eEDI)HMHY EAEDN Gt DO WDV 60 Be® m® |IP EBx0ED BHE®D
DNS @» oe) «o.

C. DNS maintains a hierarchy of domain names.
DNS 968 a® R0ORws =050 0s3E.

This statement is correct. DNS is organized in a hierarchical structure with root servers at the top,
followed by top-level domains (TLDs), second-level domains, and so on.

c0® Lmnr SOIOER. DNS 080 90 &ioes QOOR DIHRE NE YR 6EDILIDEIMRS OGS,
o000 gug ©J068 d68 (TLD) ecds @J0e8 De® oo weNEnd.

Based on this evaluation, all three statements (A, B, and C) regarding DNS are correct.
e®® IO ®m ©ex»8O, DNS =850 gme no® (A, B os C) 50t0g .

Correct Answer is (5) All A, B and C.
BHOOE BEDO A, B o C v B8ude® 8.
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22. Which of the following statements regarding IP addresses are correct?
IP ew@@ (addresses) ©@sinens cmHm OO mI® SOOE 8 &7

A - In class C networks, first octet value ranges from 192 through 223.
C odbed )ede o a&om agon 192 80 223 o 8.

B - IPv4 can assign addresses up to 4 million devices.
IPv4 @88 coro BRu® 4 & e IP ey 0l g &iwm.

C-192.168.0.0 — 192.168.255.255 is a private IP address range.
192.168.0.0 — 192.168.255.255 »g) e9d@@™ IP emg odemni.

1) Aonly. 2) B only. 3) C only. 4) Aand Bonly. 5) Aand C only.
A cOf. B cof. C cof. A ®) B cof. A ®) C cof.

Answer : 5)

A. Inclass C networks, first octet value ranges from 192 through 223.
C es8ed &)ede o€l aEon gmno 192 80 223 enes 8.

Correct - 50t0EB

Class C IP addresses have the first octet ranging from 192 to 223. This class is used for small networks,
with up to 254 hosts per network.

C o555l |IP C890e =@ agowmn 192 80 223 550 cOnD ©08. 600 o8t ) e
6Oem) ®)0m) 68, O HERODO WOM®ss 254 & eSO aro.

B. 1Pv4 can assign addresses up to 4 million devices.
IPV4 @88 corom BRo® 45 50 IP e &tdd0 e oim.

Incorrect - ®0E8

IPv4 can theoretically address up to approximately 4.3 billion (232) unique IP addresses. However,
due to network allocation and reserved addresses, the usable number is slightly lower, but it's still in
the billions, not just 4 million.

IPV4 0 om@siend g dvwens R 4.3 (2%) o) oo IP 38 4@sipsnn o .
et cdnY, B 60 B3P 0 08 WO &5 B 5Hw), DO BE HD GO DOV &8
2P On O FRw® 4 MO JRWD GHNHH.

C. 192.168.0.0 — 192.168.255.255 is a private IP address range.
192.168.0.0 — 192.168.255.255 &) e=sc@e® IP em@ eden.

Correct - 5003

The range 192.168.0.0 to 192.168.255.255 is a private IP address range, reserved for use within private
networks and not routable on the public Internet.

192.168.0.0 80 192.168.255.255 =50 et of@en IP 88 otinns O god O gfen
SR NE TR HEH) 60 DO IS OO 6eE GSDLB)IREE WIS VE eMILD.

Since statements A and C are correct, the correct answer is Answer (5) A and C only.
A oo C goie 50108 28 §Ot0E 8gn0 (5) A om C .
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23. If Suresh wants to send an encrypted message to be read only by Amara using asymmetric key
encryption, then
§eOBHD Yol BN 6K Q5D eBH®m® (encrypt) B¢ SHNOVGE GOOD LBIS Hode e
w00 &ebED gOBE &8,

1) Suresh should encrypt his message using his public key.
6ebE B® 6o KGR0 6K OHMHPNG (S CWOHNW DE WM.

2) Suresh should encrypt his message using his private key.
6ebE OO IE®RD CuO 6MIE) SHMHNL QSH CTHDD DS LM®.

3) Suresh should encrypt his message using Amara’s public key.
aebd, gdted el GO 6rIE) SHMONL (S WL BDE VM®.

4) Suresh should encrypt his message using Amara’s private key.
6ebd, ge0eE eIEMBD RO ewik) oHMONG SN NG BDE QU®.

5) Suresh should encrypt his message using both private and public keys of Amara.
aebd, geled o O :IEOMRD WM ROl LR 6KIE) OFMONK (S5 CBHDL DE VM®.

Answer : 3)

Asymmetric Key Encryption - go®86» @dn esuoeswm

Asymmetric key encryption, also known as public-key cryptography, is a type of encryption that uses a
pair of keys for secure communication: a public key and a private key. These keys are mathematically
related but distinct. The public key is used for encryption, while the private key is used for decryption.
This system addresses the key distribution problem of symmetric key encryption, where the same key is
used for both encryption and decryption.

GO VS VNG, 6e)E RO NSHEBOHND BERNE, NESED, O HOBBY HSHESeH® HEs
OO QOERXES MBm) WO oM DLGHEED. eele KBNS 0 QLR KHOE. 6®® Wyt
OHHOR OBeRS OSSR YD ONS ®. e BP0 CTHHD HEH) MIM DO GO SEGRD
B0 Jenan oee @O 0. PR SERH0 CHMHD 0 DM OH GEMOR OWO YO
) DO® BOTHD CHOL Boermnmen NS eRe)mided Wrogd Bwel.

Public Key - ee), ond

Can be freely distributed and shared with anyone.

Used to encrypt messages or verify digital signatures.

Fo® emennd Hemes ede) &l ®iw.

ool ommn HEPD 6m) gD aes coNenn HOPD ®Bm) BDOB.

Private Key - oo ond

Kept secret and secure by the owner.

Used to decrypt messages or create digital signatures.

gBBmir 988 CHBODD 0 QOSSO D) &Y.

DR Sesomn S50 e®) gbm g ©IERD ®Dm DOGR.

How It Works - & §w) o0 emon

Encryption - esoes

e The sender obtains the recipient’s public key.
0OSim ERSMeE e RO ER @.

e The sender encrypts the message using the recipient’s public key.
©OS®) ERSMEE ee)E BHO MOMERS MO NG WOB.

e The encrypted message, called ciphertext, is sent to the recipient.
CIDIND CRE INESCDN CITMBOD oHOND ERSD On WD EIed.
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Decryption - SesSoew

e The recipient uses their private key to decrypt the received ciphertext.
QIAE) BB JewoNnn HORD EASM P af®RD BHd DB BWOR.

e The message is restored to its original plaintext form.
oo 58 B 0O & HWIBHRO SBHMINHD cmed.

Encryption - @dnetsioeam

Encryption is the process of converting plaintext (readable data) into ciphertext (an unreadable format) to
protect it from unauthorized access. This process ensures that only authorized parties can read the data by
transforming it back into its original form through decryption.

QESDeBnn ©f) GO0 £e8rrHS MmoiTe 530 oem 0 R (Brdn & edm) ewmew
&) (Hwdn e Hwadow) B0 elobomn H3e® HWORKE. 6P HWORK Bev®mn HOM)
e odm 08 Y3 &S00iend odobnan H3ePs PeREST SDEDRSO RIS Hdn ®HiS O
o5 9O6.

There are 2 ways.
WO 28

1. Symmetric Key Encryption - @88 oot g@dnesosn

e Uses the same key for both encryption and decryption.
BIHND 0N DeBHDD KB eWOR OO KBHO WO WOR.

e Faster and more efficient for encrypting large amounts of data.
Soe vy LIRS QSnenan H3® oee 8vds &) ) MOOBE® 8.

o Key distribution and management can be challenging because the same key must be securely shared
between the sender and receiver.
©Ro e@e)mde o DEPMDOMD GHeEIMNOD B orses SR Hd COSD) ©OH DI
g0 MOSBDD eAC)OD QY ASS.

2. Asymmetric Key Encryption - go®88n cndr gdaetmen

e Uses a pair of keys a public key for encryption and a private key for decryption.
B0 QOERXE DO DOB. CTHHD HE 6e)E BHON ©H DenHn HEM QEGMRD WHOL.

e Solves the key distribution problem, as the public key can be openly shared.
eele, BRO SDamd ere) D ad AN, ol ede) ®ided® WoEd Boed.

e Slower than symmetric key encryption and typically used for smaller amounts of data or for securely
exchanging symmetric keys.
o088 Bl QSHEEHNRO OR) BFe@MP Om GHO VNBERS ) TD LV OEH)
s 0086 Yo MHOBBND HEROT WO @ISR 6eH 5D 60.

If Suresh wants to send an encrypted message to Amara, he should encrypt the message using Amara’s
public key. This ensures that only Amara, who possesses the corresponding private key, can decrypt and
read the message.

©ebED g0 0n Y&Snewn® EHMBNWES WBRD GOLs &8, Ay GRS e B0 MSDEDS
oo TN BE KHX. 6PRGHS MERr SN WO B ®ier gxte Af®RED WO
5% 00 cRIE VD DD WOB.

Correct Answer is,
SO0 BENO &8,

(3) Suresh should encrypt his message using Amara’s public key.
aebd, gl el RO 6rIE) SHMHYNL (S CTWIDL BDE VM.
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Why Other statements Are Incorrect,
Oy goxo OOt &id,

1. Suresh should encrypt his message using his public key.

aebae o® emig Cud erk) SHYDL S MO DG WO®.

Incorrect, If Suresh encrypts the message with his public key, anyone with Suresh’s public key can
decrypt it, defeating the purpose of confidentiality.

OER, ebE RHed ecle CNEOS OMON® oMK DMOSES M, Qebses ecle Crd &id
F® HEORND OHEIMOEE FOFIM SOSK DOBS O® JeoMNn ME .

Suresh should encrypt his message using his private key.
qebaE H® eIl KRO ) oHMYNK QESD THND BE VWM.

Incorrect, encrypting with his private key would allow anyone with Suresh’s public key to decrypt it.
This method is used for digital signatures, not for keeping messages confidential.

OIOEDR, YW OfORD B0 00 NN HO® Hebded emie RO &S N CWENND
O Beomn HGPD g8 0EHE. 0P PO MO DWOSES D GPos oeHm S0 MR
OBODD D) @5V emed.

Suresh should encrypt his message using Amara’s private key.
6ebe, Pl 6=ILMBH KRO L) oMHNK Q&L TN DE VWM.

Incorrect, Amara’s private key should never be shared or used by others. It's kept secret and only used
by Amara to decrypt messages.

OER, R0 af®RD RO HB Se0n &5 gr OB 6DE) EM®MD QUK. OB OCHBXDD B»R)
atd 60 g0 888 oMo oo HBPD «EHE @S DOB.

Suresh should encrypt his message using both private and public keys of Amara.
aeld, gdlel 6oIE O® ELICHRD KO KRHOT GCND® 6wIE) oFHYND S D DG QPWX.

Incorrect, this option is not how asymmetric encryption works. The standard practice is to use the
recipient's public key for encryption and the recipient's private key for decryption.

OIOER, cP® TwEer aEPEND CTON® T DWOM HMOB 6MED. 8D MOHE O
CHHAG HEH ERSMEE ol RO 6N JeHHIND HEH) ERIMMEE QEGRD KHO D)
5SeE.

~
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24. Choose the option containing most suitable deployment types for the following systems:
oo NS e D QR SO MmO 8D DOFG GHIONM.

A - A new system to replace an existing air traffic control system at an airport
QOSEDIYSED €IN0 ©OHD POS HOMHOON ©IED SENHG ORDD MO SEDHRL

B - A system for the customers of an island-wide supermarket chain to order goods online
Eo Sy @80 eOEesd PN MIFBMODSD MVOOND @R HIENed HOPD eeBwe

C - A system for the public to enter comments regarding the service experienced by them at an office
MORIRRDE DO e, 68D oD BERe, PHE® GRS HOEH HOPD oRBwes

1) A — direct (®ag5), B — direct (eag), C — parallel (e®850)
2) A —direct (@ag), B - pilot (B@ewm), C — parallel (e@&50)
3) A —parallel (6®50), B — pilot (Smem), C — direct (eag)

4) A —parallel (e@500), B — parallel (e@&550), C — parallel (a@)&550)
5) A —parallel (e®%5®0), B — parallel (e®&5=0), C — pilot (Bw®e)

Answer : 3)

System Installation Methods - e€08 SDes @@

System installation methods refer to the various approaches and strategies used to deploy a new system or
software in an organization. Choosing the right installation method is crucial for minimizing disruption,
ensuring smooth operation, and achieving a successful implementation.

cERD SO DO B8 MO ND SEABRE 6 PAcM®rE 6ReHRD @B DO S8R
£e8BRs 0® o MNVHR. M 538 g0 H3P, HRPVD HuIBP O cudm 53 ©e LI
Do e WO GiBR oeHm HOOE S PI® eWIO) WIS gm) Diems 8.

Direct Implimentation - a8 &S0

The old system is completely replaced by the new system in one single operation.

This method is often used when the new system must be implemented by a specific date, such as the
beginning of a fiscal year.

O eRemEENS StOf SERBn HBRLIEHSE HO SEAEH VBN oBHSDIEH® 8.

@%as E)bgcs POB®K 05 5EO Ennds 0 PRL FTOIBeD BDE o 00 PR PI® eem) SO
2O 8.

Advantages - &8&

e Quickest method as the transition happens in one step.
BoPSBHH O BrDOHs Bcdm VDS OHKOHR PI®.

e Less expensive in terms of maintaining only one system.
O ofBnn oD OGS KR HPRDNERS &8 Swes.

Disadvantages - e&&

e High risk due to immediate switch-over.
Sefnd 0r 88 e8ineds gneE &O8)NV.

e Any problems with the new system can cause major disruptions.
50 €50 60 gif F® OO SE W) B S &w.

Parallel Implimentation - e®&n0 SOwen

Both the old and new systems run simultaneously for a period. Users gradually transition from the old
system to the new one while both systems are operational.

SlOH ©® N €D ee® WE ©0dese ks aem OO0 HRNR 8. SRS eeHwd® HRIBPD
09 o0 e0BENES POrS SO SERBHERS HD SEABHDD ©NOI® 8.

Advantages - &8

o Lower risk as users can fall back on the old system if the new one fails.
20 ofBn gods §oems eOBRPRSO SO SEAHWD e ©) ad B GO aRE.

o Allows for a comparison of results from both systems to ensure accuracy.
BHoODesMOL oot HOR oem S5 ccewdHR HHdR GIOHERD 98 HEER.
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Disadvantages - )&

o More expensive and resource-intensive as it requires running and maintaining both systems.
eEB eew® Fuem H3® om S 53 s DS O8) B alvw oo HBss dne ©O.

o Can be confusing and cumbersome for users to operate two systems at once.
OWOO &EB et HSom S0 olEEnisio Onne ©® Woeomd Bk ®im.

Pilot Implimentation - 8»8 &)@

The new system is installed and tested in a small, controlled segment of the organization (a pilot group)
before full-scale deployment. Feedback from the pilot group is used to make adjustments before wider
implementation.

20 €ABr b 5D 6wedRD 660 ©ONINEE PR, ST EMORD (HHY DHNWOS) SDLH®
w0 o0 Do) Eed. a®C 60 T H3PD 60 Wiedd HERD HrE WHANWBEDS EIEAS
ebesiesn 28D 8.

Advantages - &8

o Low risk as any issues can be identified and resolved in the pilot phase.
50 GEBEHE PO HIOODE HEMECH®S DOE)DD b DS GOC)HD HE®.

o Provides real-world feedback and data to refine the system.
cfBn B8leme B30 e o R odesiem 0 e Oord.

e Easier to manage and support a small group initially.
RE 2D DHAKOE DEIMDOIMD HOO ©® CMND OO SHR®.

Disadvantages - &)

o Delays full implementation as pilot testing and adjustments take time.
50g olemn o OreBS 6eH MEE Koo B oBben Fosnw H3® o@ke, DOG.

o May require additional effort to ensure consistency and integration with the rest of the organization.
©:0MNEE o MO 0 GHWEMD 56 SMEMOL oHd H3D GIMWO OIS GO®S
B ado.

Phased Implimentation - #8060 Sdxxewn

The new system is implemented in stages or modules over a period. Each phase focuses on a specific part
or function of the system.

20 OO 08 we «=00edent NE GEXO 6] AMVREOR DDV 0. I FEROHE oERded
5c0n emons 68 Mbrrs eds FOMIN® 6T WOR.

A. A new system to replace an existing air traffic control system at an airport
QOSeMASEH IO =05 QO KPMORs ©)IE® SERAHK OROD HO =B

Parallel. Running the new system in parallel with the old one ensures that if there are any issues with
the new system, the old system can still handle the operations without interruption.

ODSN0O. O SEABRD 6VSFHOD HO D HICPD B VGBS 5HO =B 6B
HREE @O HIBNG, SO SEAHRO DORVS VDD eMOD cPeHRS aBOS® &N D
055D wOG.

B. A system for the customers of an island-wide supermarket chain to order goods online
e Omcdn @380 eOgeai@ &P MIBnosd DOHHnD e iegd® 5300 odadwes

Pilot. Implementing the system for a small subset of customers or a specific region allows for testing
and feedback before a full-scale rollout. This minimizes the risk of widespread issues affecting all

customers.

8508. 20eaiBnisied VA o NEDRE 6 HEOD WELNES o B JoFen H3®
aben =3Eens esOgPD exd ol oo cHesiesn ©e®) 9 @) of. PRGBS BLE®
e)0eaBnRs0 e 8eCd eBoiy) e O §OLND O 8.

C. Asystem for the public to enter comments regarding the service experienced by them at an office
OEIREDE P8 e 6680 guctH® SEAE Doy aeHs et HOPD ofadwme

Direct. Since the impact of any issues would be minimal, deploying the system directly is a feasible
option.
0. FN® OO PERSI® GO® O BN, SEABR ©IsO 6RedP ©ay SWEERH.
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25. Which of the following is a non-functional requirement for an e-commerce site?
o5 D00 @-D)Ene 6O GROLMO MOORER eamd® (non-functional) gOGzmNOS 8¢ ?

1) Being able to add items to the shopping cart
o8y eE®O (shopping cart) gBo® Oy H53e® ®HIHWO

2) Being able to make payments online
NOOOND 6xOE SO &HO®

3) Being able to view the items based on item category
eObO® o0 gRO® 1D AE) ®iBed ®HIHED

4) Each item to be shown with a small image and a description
0® GRORESE VA GMOIErS 68 SSHorS SO easor Yr 8@

5) The e-commerce site to be accessible through popular web browsers
5080 60 guldny ®0®) @-DIMSs0 60 ASWD Eedrded ®IBwWO

Answer : 5)

Non Functional Requirements - sbed® eande gdesm)

Non-functional requirements specify the attributes and qualities that a system must have, rather than
specific behaviors or functions it must perform. These requirements describe how well the system
performs certain functions, rather than what it does. They are crucial for defining the overall quality,
performance, and usability characteristics of the system, ensuring it meets the broader expectations and
constraints beyond functional capabilities.

MOORER caNds HOGSD OBHS SRBKS 90 e By 5D O3S ex) MLLKS OHRDD HI®
@) Q@ 0 QIM® RO DOR. @R OGS SEABHO OB WO €0 O K8 P MOERS
99 WOSES ewese, K5 dE8H0 WOR. 8RBl HPED KYWIMSVWMD®, MHWD OINDD O CSRIGM)
ez 5Lodsn B0 oem 0 gm) ievs 68, dxn FPumd OBrOSens DO «EQ
o@D om BPIDN HORR 0Hdnm DOR.

Functional Requirements - enboadd gdwzm)

Functional requirements describe what a system should do. They specify the functions, capabilities, and
behaviors that the system must perform to satisfy its users and stakeholders. These requirements focus on
the specific tasks and activities that the system needs to accomplish, often in response to inputs from users
or other systems. Functional requirements are essential for defining the scope and purpose of the system's
development and implementation.

MORRVER GFOGSD) SEABHKS BE ) € S0 WOR. 8 OBHERDRS 6m @GO DHISHVS
550 oem oo 888 99 DE YO MHOOS, HIBNOs 0H BdS RS HR BOR. 6
0oz 8RB0 90 H300 gOvs 5HEOm MLRNS 6 FEMONS Weds HOWND 6w WO,
odee) 80 olHenids ®) cOns oS ORS EERd® me)m BED oBM0 PR odBed
©:0LRNEE 0 DR 5368 Ben ©dn om GOgH HOOxn HE® e MOERIERD GOGBD)
SOSOGB 68.

1. Being able to add items to the shopping car
oy eRwO (shopping cart) gBue dny B3e® ®iBwo

Functional Requirement, this is a specific action that users must be able to perform. It defines a
behavior where users can select products, they intend to purchase by adding them to a shopping cart.
MOORER HOGSMORD, 60k &O0BHEDRSO e o 50D HOH. dn ) exnIBNRSO ©ISy
DOBHRDO Oy HOPS RS BEE @i Hems WO HEeem 6O vo o adden
BLODM® WOB.
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2. Being able to make payments online
NOOnd 6xmdd 5300 arEde

Functional Requirement, this specifies the functionality that allows users to complete transactions and
purchase items. It describes the process of submitting payment information and confirming the
purchase.

MORRVER FOEBMORD, 600 «OHEDRBSD waees ©Badgn H3VD 0o MR BEE WD
98 oee® THMSHDn 5w® OB, O 6wOE eMondt Eles HGe® FJuORw o SEE
@50 a8t H3® B8O DOR.

3. Being able to view the items based on item category
cObmo 50 GRo® £ A Gided® HISEO

Functional Requirement, this defines how users can browse and filter products. It describes the ability
to organize and display items by different categories.

MORRVER FOOZMORD, aOBHEDRSO SSeores B3P0 oo =000 /i MoK 6 ®
5LODmB WOR. 580 MR g RO NN B o cebomn B3RO &5 ®HBO
O B8O WOB.

4. Each item to be shown with a small image and a description
o gRoPrse ) SHPIoERS om IS0 SO eesBn Qn B8

Functional Requirement, this describes the presentation of product information. It specifies that each
product listing should include an image and a description, ensuring that users have enough information
about the items.

MOORER FOOZMORD, 6@w SHELe®m eMOndr 9Eldes H3® TS0 WOB. «E Sde®
IBESn®m HEMOR Olers ©m JSHO0E e 80 Y VD O® NEHS OB, e0BERDESO
alo® BEe, @D eMONOT i DO BB WOR.

5. The e-commerce site to be accessible through popular web browsers
E580 003 gadily ®0®) @-O)fEs® 008 Odnd =ed@wde® &

Non-Functional Requirement, this specifies the compatibility and usability of the system. It describes
a quality attribute, ensuring that the site is accessible and functional across different web browsers.
This is important for user accessibility and experience but does not describe a specific function or
behavior of the system.

DMOERAERD eMOD GOGZIMOND, OGS SENHE WIEE® 0 CeRIBMON H® OB, O©
880 O RBEL BO®) 6O GASKO £ed® 8 &b o HTmS VD 6B DOBS GIMBOWD
QINe®RE BSHO WOR. 600 eOBHED EEOBSMD B HBEIDS Bem Die®ms O% HYS Bl
58 Mmbrwns em) adden B8O emmOG.

The non-functional requirement for an e-commerce site from the given options is,
e & it dnds ORS L-O)fes gRdrs 0e® MOOAERD DD FGOOEMOD DS,

(5) The e-commerce site to be accessible through popular web browsers
5580 60 goduy ®0®) @-DIMSsn 603 ASWD ©edrded ®IBwWe

~
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26. During which of the following is an application tested by its developers in a setting that closely
resembles its intended deployment hardware, software, and network configuration environment?
BREPD ©:OLALRS BB On SDemn HGPD AEEEOITNOD £ad®, BIEW® HH R OHBD
e000r0 O 08 edednn Be o ol oo OoE &?

1) oBwe#n (acceptance) odu@® 2) S=R€@ (integration) el=i@)®©
3) @)oo (Parallel) ds@)® 4) o€@8 (system) ods5@)®
5) Swe (unit) edu@®

Answer : 4)

Acceptance Testing - of@sg ods5@)®

Conducted to determine if the system meets the acceptance criteria, is ready for delivery to the customer.
eEBn BEWDEE HHemwnm sadesiesie oo ©)0emi®nr) 6On MOERD He)nde, sm HOV®
530 oem OB @red.

Typically performed by the customer or end-users, not developers.
QPVNBERS Be, WOH) ERSES EOLANRS D @)0exniBHnw) &) O aOBERDRS BB5.

Integration Testing - SR oSe5@)1©

Focuses on testing the interactions between different modules or components of the system.

Ensures that combined components work together correctly.

e€Bel 8890 e@ERE M 000D B0 gSHLFR olue) H3® ewedd FOMHD WY BOR.
SMDED 000D HNOED WO OB WOH O LHBHH WOR.

Typically performed in a controlled environment, but not necessarily in the deployment-like environment.
©OHBeRs OB &l06a0wn B DO @edD, MYS FHBDHERSE 6rede 5 edednt EMEd.

Parallel Testing - e®so0 o350

Involves running the new system alongside the old system to compare the outputs and ensure the new
system operates correctly.

5098 ooasicmn D00 oo 99 £fdn HNOED Juem O D oodn HO® e o
cEABD 00 50 =EABn MOnK B3 arEs 5.

Used to validate that both systems produce the same results, typically in real operational conditions.
ORDDBERS I PeHRE® HBBOE & SEAS ccw® OO B SHeedsm O HYOr HEPO
S WOR.

System Testing - o8 odu@©

Conducted by the developers or testing team in an environment that closely resembles the intended
deployment environment.

gesBy enedd &l00wd 680D 0P Ednors NE ©OLANRS oo alezn wHKE BB
DDy EIe.

Tests the complete integrated system to evaluate the system's compliance with the specified requirements.
50D gdEnm) 00 SERHEE §HEMOR Dedddr H300 oBuben SMAER ofdn adse Dok,

Ensures the system works as expected in terms of functionality, performance, and reliability in a realistic
environment.

COLODE &leors 9E HMSHOn, LG NNE 66 SEOEDRBOR &P SEABR geSHBD
alE H) 55 cadm DOR.

Unit Testing - Sy o3e5@)©
Involves testing individual components or units of the software in isolation.
DM@ DS 0D 65 Swn HewEP® odSe 530 aiues ©8.

Typically performed by developers in a controlled environment with mock dependencies.
QDHDBERS NS SO 6D IR 630D ©OLANRS BBs Be o8 EIeR.

When testing an application in a setting that closely resembles its intended deployment hardware, software,
and network configuration environment, the correct type of testing is System Testing.

eREedE 05 gesiEy 6redd €adl®, Pacw® 6 R OB EOH0KD HBGD 0PN O% LD
alie wos 80, HOrOE emoed aduem =fad olesn 8.

Correct Answer is (4) System Testing.
BSOOE BENO oD obue® 8.
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27. A company considers developing a new software application for its use. The application is expected
to re-engineer internal processes, improve collaboration, and enhance productivity. However, during
the feasibility analysis, it was identified that the new software may face some resistance from
employees who are accustomed to the existing processes. Which component of the feasibility study
would have helped to get that information?

20 TR OEH) DD 6RedE ©ALANG H3PVD HWEW ©E VEB. GHBFHO HWOR
683 53O, cHeRiBmMEO OREres S50 om dee)BmE o8 Erg H3® O® 6wreeds
AEIENEOIBY) 68. OB BZD) BHECRMEIE DHEMDIRNEH) €150 05 HOROED &L & &b
eLOMRNEE SHeOIRARE O DAL @O &S B0 & D ©. S GABZEMED WOM ODW®

o®

eMONO E) WiHRD gded & &b &?

economic feasibility eptde @esoNd
legal feasibility 5@w ®mzmO
operational feasibility e®@e®u® cwxm)d
schedule feasibility e ©ozm»©
technical feasibility oneSedin @S

Answer : 3)

1.

Economic feasibility epto3m wwsm®

This examines the cost-effectiveness of the project. It considers whether the benefits of the new
software outweigh the costs, including development, implementation, and maintenance costs. It does
not directly address employee resistance or operational integration issues.

e OXeaBel B830n-de)ZMmOr adsie) DOk, HO VIeWeNed OBEIM ©OLAMN®, HRIBOWD
53 oo VY Swed B3wD O8) difle, S EEM AEB. O 68O BBeOINL 68 cPenrd®
SV @OO ©agd Boe eSS Sno.

Legal feasibility £80c @wso®

This evaluates whether the project will comply with all legal and regulatory requirements. It considers
issues like data protection, intellectual property rights, and compliance with industry standards. Legal
feasibility does not focus on user acceptance or operational challenges.

cOR DM@t Bug VG 0 HOP® GOOIMORD GHWEE CI® M) JREB. O ™
oemn, JEDR0 cfog alSDEnd oo DLASH PSRN0 gane O B8 ©®O 6EM
ARB.cendm GuBmMD c3BED SEWIBO ) ePeHES HHEEIH EWEOS FOWD® MY EMWOR.

Operational feasibility - e®e®xE® @z

Operational Feasibility assesses how well the proposed solution will work in the existing
organizational environment. It evaluates whether the software will be accepted by users and how it
will affect current workflows and processes. This type of feasibility study would consider potential
resistance from employees and their ability to adapt to new systems, as it focuses on the human aspect
and operational integration of the new software.

c05® ML B0000 NE 6wiED SHE® cHOS eMIES HW) WORE K5 cPeHRE KIIBME
23680t WOR. Pacwrrnn eOGHeNRS OBs Bgwy ERSese sy o6 O® OB MM
COIDES 06 FHORSO ARSI MO OB EF VOR. 6P HWMOBE BB GRBOMN®D
0B LRSS Bwd Hedinn ©H 5O =5 DD guObome B0 &5 AHWD HED)
RAERY) GID.O0 HO PALW®edl VO 5w, cPecmR® SMAEAMO® S HOMD® 6T DOR.

Schedule feasibility - @ (schedule) @esen®

This looks at the time frame for the project to be completed. It assesses whether the project can be
finished within the specified timeline, considering the project scope and resource availability. It does
not consider employee resistance or operational impacts.

c0R OMmmadn goes HEPD Hwdm ME OO e IRD. DD dew ©On oo 68 @)
@568 eSO 6reBERD VBTN, HoBm MmE BOD BE OXLIBE GOHS BE ®ibe KM O®
25680t OB, 80 e&dn HeONG &) cRemHR® EEIS emMHENE.

Technical feasibility emeSefo cwsm©

This assesses whether the technology required for the project is available, and whether the technical
team has the expertise to implement it. It considers hardware, software, and technical skills needed,
but it does not address how well the new system will fit into the organization's current operations or
how employees might react to it.

OBEat® OEH) GOOS MBEI® Hede, SN, O Fiew HOPD GOGn LOMMO BIBSHDm
DHNHBRD BHee TN @GBS mweldr ewel. 0 GOGWE €ale®, PACW® 65 ONDSHD
DEED M B, YD 5O s€ABHR MEOMNEE OBRS HWWMOBORD MO NES wieedse,
ool 6m)) eLONnGs &0 B0 cddes emeee M O HGOVMNG WY MO,

~
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28.

Operational Feasibility is the correct answer because it directly deals with the impact of the new system
on existing processes and the likelihood of acceptance by the users, which includes addressing potential
resistance from employees.
cPeHEE “zMD HDIOE BENO OS5 Ok ©O5® FHUORS ewWedOH D el PES® 6
e&onitsied S0nd sfedinn MRSl H3® Hiaes o0BEDRS 888 BE®IS® oBmBmd 0o
030 WORH WO® AOH.

Select the option which includes most suitable replacements for the labels P to S in the following
Data Flow Diagram of a library management system.

QSR DEIAMWOL SEABRMO FeIE SO 5D MRS ©d®mes P &0 S coid 6Ee oe® ©es
MEEGD 08D DOM® 6IOSN.

® 1.0 |
% Book Search
1
N
N 2.0 | :
Book lending > D1 | BOOKS

lending

information \\

D2 | MEMBERS

e

® 3.0 |
Book return
return information
1) P —keyword, Q — member ID, R — book details, S — book details
2) P —keyword, Q - keyword, R —book details, S — member ID
3) P -keyword, Q - keyword, R — book details, S — keyword
4) P —member ID, Q —keyword, R — member ID, S — member ID
5) P-memberID, Q- memberlID, R —book details, S — book details

Answer : 1)

P = keyword - @@ =c®»

In the context of a "Book Search" process, the input would typically be a keyword (such as a book title,
author, or subject) that the member uses to search the library's catalog.

“ce) 60’ HRDRWD OBELH®D NE, PE)DD CIVBBEHS JSMWEREES MDOTL HOPD EIDSWE)
28 DO Y e (68 Dwamdes, wbma, e&) Sew &i5) 8.

Q = member ID - @®8w oiea@on

For the "Book lending" process, the input from the member would likely include the member ID to verify
who is borrowing the book.

“co ER) WIS’ SUDRN NE®), 6D ER) VSN WHOISE vSe ovenn SRV LIRSS
PEDRD OVED NEHBSD FIAES OO HH®.

R = book details - e=)s 86820
During the "Book lending" process, the system would retrieve and process book details (such as the title,
author, and availability status) for the lending operation.

‘o) @) @ISR HORL GOON0, SERBE ER) Ee® cPemR® NEm) &) SO (DD,
obma, o0 D5 DG Oif) Eew® HWOD &OR.

S = book details - e B3O

For the "Book return process, book details are necessary to identify which book is being returned and
update the system accordingly.

‘o) en @YD) ER' PR HEH), NP e HOY @) e iR HEHm IHPD ©H &
50 o5n PR 5000 o S&dud gdvws 8.

Suitable answer is Answer number 01.
®IEess BENO 056l BENO &ow 01 8.

~
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29.

2) P —keyword, Q - keyword, R - book details, S — member ID

Incorrect because it suggests using a keyword instead of a member ID in the "Book lending" process,
which is not typical for lending operations where identification is needed.

OED S GOB3 0% EA) EcP cPHWR KEH VBB MDD ‘e ER) €68’ HIORSDE
QPVBD HIeHBent 60500 Je o @O B3RO ewism woO® ABS e®n OIOER.

3) P -keyword, Q - keyword, R —book details, S — keyword

Incorrect because it suggests using a keyword instead of a member ID in the lending and returning
processes, which does not fit the standard operational flow of library management.

cSome DEPMDOMEE 080D cPeHRE LODINND MRS ER) €8 o® Hon @) E6d
HORSS 8w eneHBoms 0500 Yr sews 8o H380 ewivs O VB e®n BIOER.

4) P-memberID, Q -keyword, R — member ID, S — member ID

Incorrect because it suggests using a member ID for the "Book Search™ process, which is not appropriate
as searches are usually conducted using keywords, not 1Ds.

“ee)l 68D’ HRORK 0EM V8D HNesdont MBm H30 ewisem WoOm S SOER, O®
DVDBeRS 68 BDewos) EISES |ID ed Yerse oSt WON DS 6B® Qe 6MED.

5) P—memberID, Q- memberID, R - book details, S — book details

Incorrect because it suggests using member ID in the "Book Search" process and for the return process,
which does not align with the typical information flow in a library management system.

cSome DELMDON CEABRD QRMS MONOT LODIWE 0O CHOIRESD “eeN 660D
HPOREE o Mor ciBMe® HOR®W SEH ORED NeHnSsn ®Bm HOPD ewism WO® )
OLOER.

Option 1 provides the most suitable labels for the Data Flow Diagram of a library management system
based on the typical flow of information in such a system.

BENO 1 005 ofRdnn @58 eMONOT LOIHK By CemH8D QTHMR DEOMDO SERHHD
oD 9Dm O 00H® HCH) PR BENO D KeH 6CAR ©OWd.

Which of the following is incorrect about the waterfall model of software development?
Dagmre® emBHGRO ge)e Enai@ (waterfall) epmabn ©oBsihens gons dsies cmm OO &?

1) It allows developers to collect and implement requirements throughout the project.
©oOLADRSO OMEIBE GOVOR GOGBD) Oy HORVOS, HSw BSOS Ov @8 eel.

2) Itisnot an iterative model.
On gL (iterative) gwadines eoned.

3) Itis suitable for software with well defined requirements.
D BOHI® WOM EE FOOBIM) EHD DaLW® HCH OO HEH ©5.

4) Itis easy to estimate the resources needed for a project.
O®EaBnn BEe®) FOOs oled Hlenedsiy S0P omg ®.

5) No working product is available until the latter stages of the project.
Oeatied gdes gdd) O enw, DO HBHEmwnEs (working product) EIOD eeeELD.

Answer : 1)

1) It allows developers to collect and implement requirements throughout the project.
©:0LRMRSO OR)@aBL BOVOR FOLzm) dvy HOROY, Gusiew 53003 d» @8 ecd.

Incorrect - &tOEG

The waterfall model is a linear and sequential approach to software development. In this model,
requirements are collected at the beginning of the project during the "Requirements Analysis" phase
and are expected to remain fixed throughout the project. Once the requirements are set, the project
progresses through the subsequent stages (design, implementation, testing, etc.) without revisiting or
modifying the earlier stages. Therefore, this statement is incorrect as the waterfall model does not
allow for ongoing requirements collection and implementation.

QR mado ®acwmre® ©OLANG 0E LN 65 GV QBLKHRH. PR wated,
“BOnzY) OEeCRIMD” GENEDE DNLIBR MHOBHMEHEE OGS Oy WOy EID DO OB
EOP0R SDD0D OBy HioNd gedue ewed. gOrnm OBE BE oK, ONEIB0 §C OIS
20D WNPERDS e coas HEVHS eeaMOd Bgew GERO (0iea® 5P, Juriew 53R, adue)
53® waER) ®oe) GESKD ©R. OB, ERGIE MWDK IR GOGsm) Oy HOO ©®
Sosien 530 ae®m 98 emees DS 6P LW®® DIOE®.

~
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2)

3)

4)

5)

It is not an iterative model.
O QoOPLD (iterative) enmaBces eened.

Correct - 5Ot0EB

The waterfall model is not iterative; it is a sequential model where each phase must be completed
before moving on to the next. There is no iteration or revisiting of previous stages unless the project
restarts.

EQER HmIdn SH0ORbomm eaed. d® GaNEn ;HWidns O MO 08 & O GEKO
LE0 PO 6:0 HBsbEn DE BH®. OX)NIBK DD HOBH WOSes HY B 6s0 GERODE
EHODLHBRE 6 HOL RV eHMSTH.

It is suitable for software with well-defined requirements.
PO LI DOM @E GOH3M OSD BIEM® GEM OO QEH ©5.

Correct - 50t0ER

The waterfall model works well when the requirements are well defined and unlikely to change. It is
best suited for projects where the scope is clear from the beginning.

0oz eMES gL D) 5 80 oM Ox8 800 @i MDD B0 ENHR MDD CNES
H® OB, POBmed 80 Sew ©dr SIeER Do DXMIE e O DN Qey .

It is easy to estimate the resources needed for a project.
Ox=atns e gons odad qidnedsiy 53 cmg ©.

Correct - 5Ot0EB

Because of its linear nature and fixed stages, resource estimation in the waterfall model is
straightforward. The clearly defined phases allow for more accurate predictions of time, cost, and
manpower.

08 cbAw LOWMEOK ©e SO0 gL He EXaR waded ©Bes gikdnedsiy 53 o .
SeERD HLODe®m WO @ GO ME®, B3k om P58 Aer BEAE DA HOIOE MDD
Oe® 98 OREG.

No working product is available until the latter stages of the project.
Oxmatied gOos Ol & emis, HiBMOsm SSeEmwe (working product) EOD eemee.

Correct - 59t0ER

In the waterfall model, a working product is not available until after the implementation and testing
phases, which are near the end of the project timeline. This is one of the criticisms of the waterfall
model, as it doesn't produce a working product early in the development process.

iR mmabed, Oead MRV oS 90 MOSHD 6B SO 0 om ode®n
GEWOrS gdesS O HOL OB WOS SHBLEHHE @A) DD GMEHID. 600 EHGIR Mmaded &
Sc8Dmnnd, e 80 ©OLRm HuOREE Y MEed i) WO HBLEeNDE HoecdSess <.

Answer (1) is incorrect because the waterfall model does not support ongoing collection and
implementation of requirements throughout the project.

QR wadn OX@adn £0P0D OGS gD Ony HOPD on HOew H3D o®m
eSO AdS (1) BEnd OOE®.
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30. In addition to required features, which of the following should also be considered when a government
institution selects a Commercial Off-The-Shelf (COTS) software to be implemented island wide?
osed momons, EOBm O Husen BE® oem OFS 0 B oedswns (COTS)
eO)@ISEBE, gdrs DeE®@rnmdED (features) §RHOD om® WOOS HIEBDE WY &’

A - cost to deploy, maintain, upgrade and modify
SDean 538, a0y B30, ceEd 53 om Swosmn H3® oee O Bure®

B - ease of integration with existing systems
eIm0 008m ofd 0@ SMRAER (integrate) HSe® ©HEd

C - after sales service from the vendor
SueBmired, FeEHiHeds O eLD®

1) Aonly. 2) Aand Bonly. 3) AandConly. 4) Band Conly. 5) All of the above.
A . A o) B sof. A o) C cof. B &) C 4. 95 BHEE®.
Answer : 5)

A. cost to deploy, maintain, upgrade and modify
SO 830, adsiy 830, cleEgd S5O0 om Swdmnn 50 e O 8we®

Correct - 50t0ER

The total cost of ownership (TCO) is a critical factor, including not only the initial purchase cost but
also the costs associated with deployment, ongoing maintenance, upgrades, and modifications. These
costs can significantly impact the long-term viability and affordability of the software.

50l olabsn 85ewm (TCO) e BrE «ised® 800k ©PHD 6D 60edd, =OH®
HVSTNO, OBEQH HOB o® O 53 &) 8N B3k GO HOMBOD EIVDRE. 6@
838tm ®IEWemeE EBQ MRS GDEMORD ©m £I0n & BEd aEdD YY) 6RO YRST HIBE®.

B. ease of integration with existing systems
el =08m =dd 0w SR (integrate) H3e® ®ed

Correct - 50t0ER

COTS software must integrate smoothly with existing systems and infrastructure. Poor integration can
lead to increased costs, inefficiencies, and operational disruptions. Ensuring compatibility and ease of
integration is vital for a successful implementation.

COTS ®@acwmrenn o5 o5 o6 oD o0end® 00 50 cee JmAER 8o go®. ebdE
SEMOe B80t®, GMLOBLEMD 0 cPenrd® MY HO® o8 HERD ey Bo &im.
0D PO Bee OIEH® 0 SMAER S8 cngd oudn 530 gosdoes 8.

C. after sales service from the vendor
Snmdndied, FpEuideds of 60w

Correct - 50t0ER

Reliable after-sales support from the vendor is crucial, especially for troubleshooting, receiving
updates, and ensuring the software remains operational and secure. This is particularly important for
large-scale, mission-critical implementations like those in government institutions.

Sedecrnsi® eei® HOWOM®, EODMRD ER) @ISR 66 Dacrrn HEMSD s HOSED
cO5® 20 oodn H00 6eH) edeese)e’ BEORSHK GeRIeNs oK M 9D BEMD 0.
OB HEODOE 608 dm) =D, 6PeHOO HOMBRW HR HOE ses 60w BeEeenss
Ore®s ©8.

All three considerations cost, ease of integration, and after-sales service - are important when selecting
COTS software for a government institution. Therefore, the correct answer is (5) All A, B, and C.

OEss NEoRRS oee COTS ®aememns emOIiDeBE o RS fo® - B0w, SMER
538 omed o® gerdens on DD - diemd 8. DS, HOOE Bgnd (5) A, B, e C 3.
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31. Match the given entity attributes labelled from A to D to the corresponding descriptions labelled
from 1 to 4.
com A 80 D ol o8 20 i eomdd coesSesn (attributes) 1 80 4 e »H8 0O i BSHO
RO BOEOIN.

Entity attribute Description
Qb0 CORBEIND el
A Composite attribute 1| a0 attribute that cannot be broken down into smaller components
EeRSD CoRESEHN0 D8 ©:00ORD GRED MDD CORDSSIHE
B Simple attribute 5 | an attribute that can be broken down into component parts
BOR CORIS®HD €000 EMILORD GRAEX &Il CORISSHDRD
Multivalued attribute 3| an attribute whose values can be calculated from related attribute values
C DRTOD CORIBEEND CORBEIMOR FOOICHOS DO GOW GOII® DE oid CORBRINGHD
Derived attribute 4| 20 attribute that may take more than one value
D Onsess coeesnn gons 5800 5 & cogsetnnd
1) A-2,B-1,C-3,D4 2) A-2,B-1,C4,D-3
3) A-3,B4,C-2,D-1 4) A-4,B-2,C-3,D-1
5) A4, B-3,C-1,D-2

Answer : 2)

To solve the problem of matching the given entity attributes to their corresponding descriptions, we need

to understand the definitions of each type of attribute.
Y & aiB M QI® 80edE ga0le B8N0 OO WieBe® woEd SHEPD, B & &
Ob®wed QEIM@OE LD €18 BOI® Wo QM®.

1. Composite attribute - @c@ile coemen

An attribute that can be broken down into smaller components. For example, a full name can be broken

down into first name and last name.
28 00D OERD GAE®D and YIMBHRH. €E)HOMET e, OBabE 5O B 0 oH OIS
O® R GAED ®IN®.

2. Simple attribute - @0@ coetien

An attribute that cannot be broken down into smaller components. For example, an ID number.
08) 00D OED GRE®X MM QIMCBHR. CEIDOMKBE 6@, ID o

3. Multivalued attribute - dag®e coEien

An attribute that may take more than one value. For example, a person can have multiple phone
numbers.

0 gUODO O8) O®B i @QIMBMED. Heaw D®EN, QEGMREMCRND OO v DB
I HHe.

4. Derived attribute - dgess e coet®n

An attribute whose values can be calculated from related attribute values. For example, age can be
derived from the date of birth.
GRIE CORDEH GOOSEMS GOWHES OIMHNG DE oD QINOND. Heams DBens, Due o)
Emens) Dyiosia BE ®.

Now, let's match these definitions to the descriptions given in the table.
e, 68 e®® gbd 108 OYed £330 I8 TSHO BRD VESY.

e Description 1
"an attribute that cannot be broken down into smaller components™ corresponds to a Simple attribute.
"8 0000 OERD GRAE®D eMAND QIMMRE" BOR CORBE®O KO 6d.

e Description 2
"an attribute that can be broken down into component parts" corresponds to a Composite attribute.
“£00B MO DED GRAE® & QIM®ED’ GEHD CORIBEWD ROl 8.
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e Description 3

"an attribute whose values can be calculated from related attribute values" corresponds to a Derived
attribute.

“@oIc CORDERIN GUOOSEMS GOHS GIDD BE OB QIMMEE’ Doiosd DR CORN®DO
g5oe 8.

o Description 4
"an attribute that may take more than one value™ corresponds to a Multivalued attribute.
“On §ORDO O8) BB &I QIMORS’ DRDIOR CORBE®XO HOI® d.

The correct answer is (2) A-2, B-1, C-4, D-3.
5Ot0E 8gno (2) A-2,B-1, C-4, D-3 8.

Consider the following Employee Relation:
e®® Employee 890 oeDsio.

Employee_ID Employee_Name Salary
1001 John 60000
1002 Hari 55000
1003 Mabhas 70000
1004 Sarath 65000
1005 Rajah 75000

What would be the output of the following SQL query when it is applied on the Employee relation?
9o Employee 890 ®@» o»o SQL S0 §uxien wg 80 gdoon e ed ¢&?

SELECT COUNT(*) FROM Employee
WHERE Salary > ANY (SELECT Salary FROM Emplyoee);

1 3 2) 4 3) 5 4) 6 5) 10

Answer : 2)

To determine the output of the given SQL query, let's break down the query step by step:
e & B SQL Soxe® gfemn BHon 530 oem), &8 da® Bwdeds Bwdd e £OF:

SQL Query Analysis
SQL 8og® dded®menn®

SELECT COUNT(*)
FROM Employee
WHERE Salary > ANY (SELECT Salary FROM Employee);

1. Subquery
SELECT Salary FROM Employee

This subquery will return the list of all salaries from the Employee table. The result set will be
e®® co 90n® Employee D@eds Bwe® s @B8nD Mmon @) ecy) &io). 8BORM e

60000
55000
70000
65000
75000

~
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2. ANY Clause
WHERE Salary > ANY (SELECT Salary FROM Employee)

The ANY keyword means that the condition will be true if the salary is greater than any of the values
returned by the subquery.

ANY 8@ eer 0 co SRR B8 mon @) 66 BM® GHrrHD O8) Bige Bif) HB ewmSieeB®
ons Oy aifd 203.

In this context, Salary > ANY (SELECT Salary FROM Employee) will be true if the Salary is
greater than the smallest value in the list. The smallest value in the list is 55000. Thus, the condition
becomes

e®® oscbhon nE, Do EIBGENED B R Gvwd O8) &8 » Salary > ANY (SELECT

Salary FROM Employee) oos 8. @idsned no® gmoo 55000 8. 8 &0, cmsieesn
Oiess

WHERE Salary > 55000

3. Main Query

SELECT COUNT(*)
FROM Employee
WHERE Salary > 55000;

Now, we need to count the number of employees whose salary is greater than 55000.
e, g8 55000 © o8 a8 D08 6D LW EABD GES VG WNGE.

Evaluating the Condition
o500 oogor B30

Let's apply the condition Salary > 55000 to each row in the Employee table.
eSO DYed P eSgwDOR Qs Salary > 55000 emSecBn emE.

John: 60000 > 55000 (True)

Hari: 55000 > 55000 (False)
Mahas: 70000 > 55000 (True)
Sarath: 65000 > 55000 (True)
Rajah: 75000 > 55000 (True)

Counting the Results
50 omar H3®

Out of the 5 employees, 4 employees have a salary greater than 55000.
edOnds 5 eceamems’ 4 eeemmess Qe 550000 &&) iEic.

Therefore, the output of the SQL query is 4.
o898 SOL Sexned® gde)mn 4 8.

So, the correct answer is (2) 4.
OO, HOOE BENO (2) 4 e
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33. Consider the given SQL statements create two database tables named LENDING and STUDENT:
LENDING oo STUDENT § coo 0ge) 8@ ecwmes oxf®d ge)cd & gt SQL dosld omeie.

CREATE TABLE LENDING
(BOOK_NUMBER VARCHAR(10) NOTNULL,

BOOK_NAME VARCHAR(20) NOTNULL,
AUTHOR VARCHAR(25) NOTNULL,
DESCRIPTION VARCHAR(75) NOTNULL,
ISSUED_DATE DATE,
STUDENT_ID CHAR(5) NOTNULL,
PRIMARY KEY(BOOK_NUMBER));

CREATE TABLE STUDENT
(STUDENT_ID CHAR(5) NOTNULL,
NAME VARCHAR(25) NOTNULL,

BIRTHDAY DATE NOTNULL,
ADDRESS VARCHAR(25) NOTNULL,
PROVINCE CHAR(10),

PRIMARY KEY(STUDENT ID));

Which of the following statements are correct?
com D00 DOSE SOIOE 8 &7

A - STUDENT_ID is a foreign key in the LENDING table.
STUDENT_ID wgleo LENDING &@ed eosigwn (foreign) ooo.

B - It is compulsory to input data to the DATE data type fields in both tables.
0@ cecd®® DATE edn dbmed Sednded edm» geymn 538 a5abe 8.

C - STUDENT_ID can contain only five English letters.
STUDENT_ID 8 938 goed oo odgns odn e .

1) Aonly. 2) Aand Bonly. 3) AandConly. 4) BandConly. 5) All of the above.
A R, A &) B eo. A &) C 0. B &) C oo4. 9o 80CES.

Answer : 1)

Let's analyze the SQL statements and the given options to determine which statements are correct.
0O LMI® SHOOELIB BHOe B3RO SQL gme oo @) € git8 Snde ddeCemnn DOY.

Statements to Analyze
SEleCRenn OCH) SRS

A. STUDENT_ID is a foreign key in the LENDING table.
STUDENT_ID w&le LENDING 89ed gxosiam (foreign) ooos.

The STUDENT_ID field in the LENDING table refers to the STUDENT_ID in the STUDENT table. Even
though there is no explicit foreign key constraint defined in the provided SQL statement, logically
STUDENT_ID serves as a foreign key because it links to the primary key of the STUDENT table.
Typically, it would be specified with a FOREIGN KEY constraint for referential integrity, but it is still
conceptually a foreign key.

LENDING ®®%e8 STUDENT_ID edmw STUDENT &®xe8 STUDENT ID e®® 6mg wOR. ©&w)
gt SQL g ne owig@ (foreign) wodr 8008 SHOdx DO em@d e, MOBDO
STUDENT_ID &x» STUDENT &@ed (primary) onod «8sa o ads &w (foreign) oo
eRe HK OB, OVHBEHS, OB 6wy GAAMO o (foreign) cnd B@OSN 6O SEOHO
eSO g, YD On DHORVY G-wEERw O®ens (foreign) cpOH.
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34.

B. Itis compulsory to input data to the DATE data type fields in both tables.
@Q ecew®® DATE eo Obmed Sednded et meen 830 a500n ed.

In the LENDING table, ISSUED_DATE is not marked as NOT NULL, so it is not compulsory to input data
into this field. In the STUDENT table, BIRTHDAY is marked as NOT NULL, so it is compulsory to input
data into this field. Thus, this statement is not entirely correct.

LENDING ®&®e8, ISSUED_DATE NOT NULL ee® ©RR%) DO oD, DS 20 @esmnwud &5
ey 500 g50be eamed. STUDENT ®®e8, BIRTHDAY NOT NULLeE® ©@©R%) DO &,
OB PR HeSPwd e HIHED HOO GHODG 8. 68 gD, PR LWMBH HSELIMEHSO
SOOE emmed.

C. STUDENT_ID can contain only five English letters.
STUDENT _ID & @38 guied oo s oddo @il o.

STUDENT_1ID is defined as CHAR(5), which means it must contain exactly five characters. However,
CHAR(5) does not restrict it to only English letters; it can also include numbers or special characters.
Therefore, this statement is incorrect.

STUDENT_ID CHAR(5) eee &bO e550) &im, &8 68 ®H000® giied oo @ 8k Wue.
emes e®mz, CHAR(5) &0 938 gnoOED s &) emMMOB; OWO & o)) dewe GBSO
e gIEs 8o oim. & 50 o8 cmmn SIOER.

The correct answer is indeed (1) A only.
SO0 BENO Gy dxensi® (1) A o

When the Employee entity of the following Employee Number
diagram 1is represented in a database which - _
of the following should not be included?

Gteed Employee eponbdn e8o 0860 -\: Age :,-— Employee

Botegne HOe8E ocom DO HIOED

eMDE B &? Designation
1) Date_of Birth

2) Designation

3) Employee_Name
4) Employee_Number
5) Qualifications

Answer : 5)

To determine which attribute should not be included when representing the Employee entity in a database,
we need to analyze the diagram provided and understand the nature of each attribute.

e ofe)nm Employee embdde Hewisan HSePE Giuecs emme G @EM®mn Hogw HE®0,
g8 @ & B O 0009 BdeCen DO OF O QENXeE SOMDK 6O “®D BH®.

Attributes in the Diagram
Ot 00mes g5 QMM

The diagram shows the following attributes directly associated with the Employee entity.
Ot @0me Employee emmbdw 6@ ©agdd 68SR oom @EN® oSOk,

Date_of_Birth
Employee_Number
Employee_Name
Designation

The diagram also shows an attribute "Age" with a dashed line, indicating that it is a derived attribute.
O 0Hen® 90 6 LMDS & "Age" K QYIMNOKE ¢ CESOB, OB DRBESH® OBMMHRES
O ees5a)d BOG.

~
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Understanding the Attributes - @gme® eB3ci® wi&®

1. Date_of Birth
This is essential for the record of an employee to calculate the age and verify the identity.
eLOMERNEE DBe WIMHK HO® 0 FHZMOD DHHYOr HOC HE) 6B® HOSOGOS 6.

2. Designation
Indicates the role or job title of the employee, which is crucial information.
BDOMBED eMONOT 08 EDMPIEH MOLEMO® e IR DWamd cosind WOR.

3. Employee_Name
The name of the employee, a basic and necessary attribute.
eSDDWEE B, YD 6O FOGH GENMDDS.

4. Employee_Number
A unique identifier for each employee, necessary for database management.
B 6©FC) HEOMDOM®D HEH GOmS O O LMD KEH) HIHDS HEDIHDL.

5. Qualifications
Represents the educational or professional background of the employee. While important for human
resource purposes, it is not always considered a core attribute in a basic Employee entity model, which
typically includes identifying and job-related information.
eEOMEE GLNESHD 6 Dasdn oaI Hewismn WORB. VO ©Bes GOYE SEeHm Oie®D
O gm0, 00 EVHBERS HEMGIBHO 665 OBEOD §E)E eMONOL Giew o m Employee
HDMOD FaDHD B QINMHS RO GMDIREG.

6. Age
As previously mentioned, this is a derived attribute that can be calculated from the Date_of Birth, and
is shown with a dashed line in the diagram to indicate it should not be stored directly in the database.
DRSS oeoms we 38,600 Date of Birth @8« agmen e o dxsiesie @Enemns & gm0
00 By GRS ©Igd KA eMDE WM DO O BO®es 90 & LMODS s &io.

Conclusion:

Sod®me:

In the context of a basic Employee entity, core attributes typically include identifying information (name,
employee number), date of birth, and job-related information (designation). While qualifications can be
important, they are often considered supplementary and might be managed in a separate entity or table
related to professional development or HR records.

@B» Employee epembdd osicbon nE, 30D @QIM-vdRD ORINBEHS HEMDIHES emOndt (Name,
employee number), date of birth e® AB@WOD ge)e emOmGr (designation). gied 0. ©eHD®
Oems B8 & guo, §0) edes) 80 30D 6RE ORNY) ERD GMO DIBHE ©OLIAN® )
050 68en Dm) HEISN O HMOOD o)) DRO VWESODMWO®D DG HLDCE.

Thus, the attribute Qualifications is the one that should not be included directly in the basic Employee
entity representation.
e® %0, Y 680D MU HeRISHHD HILORD HFINECH eMWE KM @M@ Qualifications 8.

Therefore, the correct answer is (5) Qualifications.
oD, HOOE BEmo dFes (5) Qualifications c.




RAVINDU BANDARANAYAKE -52- Hictfromabc

' ™

35. Which of the listed relations will be obtained if the following ER diagram is correctly mapped into
the relational model?
o®® ER Otendse, o8dsin emadnd (relational model) S50t080 gadiagne (map) ¢ 80 &
Qiisn®mm WO 18 OO SV @ed &?

(o)
1 M

Lecturer Teaches Course

S o

A - Lecturer(NIC, LecturerName, DOB, Address)

B - Lecturer(NIC, LecturerName, DOB, Address, Courseld)
C - Teaches(NIC, Courseld, Hours)

D - Course(Courseld, CourseName, Hours, NIC)

1) Aand Bonly. 2) AandConly. 3) AandDonly. 4) BandConly. 5) A,CandD only.
A &) B ocof. A &) C oo, Ao D cofm. B &) C oom. A,C @) D co/h.

Answer : 3)

To determine which of the listed relations will be obtained when mapping the given ER diagram to a
relational model, let's analyze the diagram and its entities, relationships, and attributes.

@D & atd ER Oto 0o «8sm gHmadumd (relational model) 85w@em (map) 538 @)
®D aH BRSO oBSND @D S BHOL HO® e, a8 O BOH 65 O8 D,
OSSN B QFNe® SEBEERIMD WOE.

Entities epem®d

1. Lecturer with attributes
Lecturer @gme® o

e NIC (National Identification Code)
e LecturerName
o DOB (Date of Birth)
e Address
2. Course with attributes
Course @#me® 0D

e Courseld
CourseName

Relationships - e@em

1. Teaches between Lecturer and Course with attributes
Lecturer @& Course o0 @QIe® 65O COSOB

e Hours

The cardinality between Lecturer and Teaches is 1 (one lecturer teaches many courses), and the
cardinality between Teaches and Course is M (many lecturers can teach one course).

Lecturer oe Teaches gm¢ ®#nSuo (1 & lecturerddews eaem Courses c®SOB), ©®
Teg:hes om Course gm0 ®Hom® M e8 (eem) lecturer 80l & course O @IS
D®).
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Relational Model Mapping
odasom gewad (relational model) 85x8vwa H3®

e Lecturer Table
Contains NIC (Primary Key), LecturerName, DOB, and Address.

e Course Table
Contains Courseld (Primary Key) and CourseName.

e Teaches Table (relationship table)
Contains NIC (Foreign Key referencing Lecturer), Courseld (Foreign Key referencing Course), Hours.

Given Relations
e & it odem

A. Lecturer(NIC, LecturerName, DOB, Address)
Correct, this is the Lecturer entity table.
HOTOE® e®w Lecturer entity table ed.

B. Lecturer(NIC, LecturerName, DOB, Address, Courseld)
Incorrect, the Lecturer table should not include Courseld directly. Instead, Courseld is part of the
Teaches relationship table.
OIOER, Lecturer ®ned wagi®® Courseld ines eemdBn waw. 8§ 6050, Courseld we) @wisdd®
055D O9ed eMOHD.

C. Teaches(NIC, Courseld, Hours)
Incorrect, this represents only the Teaches relationship between Lecturer and Course, including the
Hours attribute.
OOER, e®m Hours @ememn &te®d, Lecturer @e Course gmO Teaches &8S0mMO® ©@ns
Bewjsmn ok,

D. Course(Courseld, CourseName, Hours, NIC)
Correct, the Course table should only include Courseld , CourseName Hours and NIC.
BOOER, @INVE) OYed i@ Bw guiesd Courseld @& CourseName,Hours @& NIC e@8.

Upon reviewing the given ER diagram and mapping to relational models, the relations we should consider
include

e & ai® ER G ooms odepnn 538 oo oz wmad (relational model) dm
B508vn S50, g HED ANRD® QB OEVSAMORD GIOES OSess

1. Lecturer(NIC, LecturerName, DOB, Address): Correct.
2. Course(Courseld, CourseName): Correct

Now reconsider the correct statement
el 5O Sm®n MDD OEN LD

Correct Relations

A (Lecturer)
D (Course)

Thus, the correct answer is
e® gud, HOOE BEHO dses DI

Option (3) A and D only.
(3)Ae® D .
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36. Which of the following gives a correct matching between ER diagram components and the relational
model?
o®® ER Oioe0ns) ©:00n oo «8sfm (relational) made god SHOOE oiede ns ¢!

1y

2)

3)

4)

5)

Entity — Field, Attribute — Table, Unique attribute — Primary key, Multivalued attribute —
Table

MHOOB — BeSP®, CERIBIND — XD, EHDS CERIBRIND — OB BNO, DHFDOD CORISSEND
— 09D

Entity — Table, Attribute — Field, Unique attribute — Primary key, Multivalued attribute —
Table

MHOOB — DRD, CORBBRIND — HESY®, FHNS CORBBRIND — NOBH VYO, DHFDO® CORISID
— QD

Entity — Table, Attribute — Field, Unique attribute — Table, Multivalued attribute — Primary
key

HMOOG — DXD, CORDBRIND — HESHW®, FHDB CORBBENG — DRD, VHGO® CORDBIND —
208 ©nd

Entity — Table, Attribute — Primary key, Unique attribute — Primary key, Multivalued
attribute — Table

embde — XD, CoRDRH — 008D 0o, OO CcoeBERIME — OO  ©yo,
RGO CORDEMD — DQD

Entity — Table, Attribute — Table, Unique attribute — Primary key, Multivalued attribute —
Primary key
2MOIB — DX, CORBEENG — DY, FHNS CORBBIND — OB WHO, DHEFD® CORISLND —
208 nd

Answer : 2)

To determine the correct matching between ER diagram components and the relational model, let's first
understand the basic concepts.

ER Ot 00®s 0:00» oo o8dsidm (relational) mmado oo 50108 @red® Hognw H3® oem),
g8 QRs® YB® ©Ee DO ®SHY.

1.

Entity: A real-world object or concept that can be distinctly identified. In the relational model, an
entity corresponds to a table.

SleERD oecMmm o o 6y OSNDE 6m cnmEens. OB Mmaded, Dandi
DOm0 OIS 60.

Attribute: A property or characteristic of an entity. In the relational model, attributes correspond to
fields (columns) in a table.

DMMODHED QIMN®RE 66)) EISSMES OSSN waded, copesn DKdL a5 wedy (Hot)
OED gyoe 68.

Primary Key: A unique identifier for a record in a table.
D@D DNOWMOD BEM) FHNS HDEMDIHVS 68.

Unique Attribute: An attribute that must have unique values for each record.
O O DVLDD BEH) HFHNS FORS DHID® KD QIMDHRE.

Multivalued Attribute: An attribute that can have multiple values for a single entity. In the relational
model, multivalued attributes are often handled by creating a separate table.

25 9800 Oee VNORD GOKS HIN HIH CORBEIND. PSSV waded & Ay G®RSS
08D coppem ees) 80 HRODY ERANES 0D DXL SL@An HSe®5.

Now, let's evaluate each option to find the correct matching.
e, HOIOE ©IEBR 60K IHRD 8 8 O DwEe® HIORRD ED WOE.

~
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Option 1
. . Incorrect, an entity corresponds to a table, not a field.
Entity — Field DOEDR, D80 BeSPHRDO MO DROMO OIS 6.
Attribute — Table Incorrect, attributes correspond to fields, not tables.
OEDR, copBesn D@ HERD MO edy DD gHOId 68.

Unique attribute Partially correct, but unique attributes are not always primary keys.

— Primary key bl D®ens SOIOE, YD GRS CORBER ©IPDOR OB BHOr EMED.

Multivalued Correct, multivalued attributes often result in separate tables.

attribute — Table | 5903, s GOKS ©HD coEPE AED)] 80 cOH® BY B WOR.
Option 2

Entity — Table

Correct, an entity corresponds to a table.
BHOIOER, DD DRPWO O 68.

Attribute — Field

Correct, attributes correspond to fields.
BOOER, copDeH BesSpdED guce @d.

Unique attribute —

Correct, unique attributes are necessarily primary keys.

attribute — Table

Primary key BO0ER oS COLTRH GOOBCRS® @08 BHOT 6.
Multivalued Correct, multivalued attributes often result in separate tables.

BSO0ER, Ay OO 5D CORDEH eREH) 80 DN OY B WOR.

Option 3

Entity — Table

Correct, an entity corresponds to a table.
SHNOED, OO DRPWO §HOS 6O.

Attribute — Field

Correct, attributes correspond to fields.
BSO0ER, coptem BeSnOERD auOIe 68.

Unique attribute —
Field

Correct, unique attributes are fields.
BHOIOE, GEDDD CopDE DSy 68.

attribute — Table

Multivalued Incorrect, Multivalued attributes are not primary keys.
attribute — OOED A GONS OBD cope L0 Bl emed.
Primary key
Option 4
. Correct, an entity corresponds to a table.
Entity — Table BNCED, OBROB OWRODO GO ©5.
Attribute— Incorrect, attributes correspond to fields, not primary keys.
Primary key 0ED, copem d8n nor RO MO edy DD gotIe 8.
Unique attribute — | Partially correct, unique attributes are not necessarily primary keys.
Primary key gbd Dwerns) HOOED, GINS CORDEH FOOSERSO &8 ROL EMED.
Multivalued Correct, multivalued attributes often result in separate tables.

BSOER, VY GORS 65D CoRDR eRe®) 80 0N BY &8 WOR.

Option 5

Entity — Table

Correct, an entity corresponds to a table.
HOOER, DD DROWO oI 68.

Attribute — Table

Incorrect, attributes correspond to fields, not tables.
DOEDR, copesy D@ HERD emd edy DD gHo 68.

Unique attribute —
Primary key

Partially correct, unique attributes are not necessarily primary keys.
gbd) DBrens SOIOE, GBS CORBDERH FOGSEHRSE @O WOl exEd.

Multivalued
attribute —
Primary key

Incorrect, multivalued attributes are not primary keys.
OICED, By OO oy coeSesn OB Onol exed.

~
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37.

Conclusion
[S1GOL))

The correct matching between ER diagram components and the relational model is
ER Gt 0058 000 66 oBsio) &madn oo SHO0E oied® Oses)

Entity — Table

Attribute — Field

Unique attribute — Primary key
Multivalued attribute — Table

This matches correctly with Option 2).
e®w SoEe 2) 6w HOOED wired.

Consider the following relations to answer questions 37 and 38.
a8Ee g 37 o 38 oeHm BEROT EVED 0eM) O OIS HERDS.

adviser (adld, adName, adGender, adNIC, adPhone)
farmer (farmerld, farmerName, farmerAddress, farmerPhone)

task (taskld, taskName, farmerld, startDate, endDate)
advises (adld, taskld, startDate, endDate)

Note: adNIC — The National Identity Card number of an adviser
©0®me: adviser — coef®m®), farmer — edw), task — bw, advises — coeed &, adNIC —
COCEODRIEE )5 SNEHSS EForrd

Which of the following statements are correct?
con 900 Sm®e HOOE 68 &?

A - One farmer can have many tasks.
O emMBennd Mbr HBerE BHDw &b .

B - One adviser can advise many tasks.
0 coeEOmNennd MK HBOLWMO coeed Eo ad .

C - For one task, a farmer can have many advisers.
O MbeE oeem emMBernnd COCEGMNns DHcecemy BOW &I .

1) Aonly. 2) Aand Bonly. 3) AandConly. 4) BandConly. 5) All of the above.
A 0. A &) B o). A &) C soH. B &) C o). 95D B80EEP.
Answer: 2,5)

Let's analyze the given questions and statements with respect to the provided relations.
Y & it Pz 68BN @) € &5 SGD 05 QIO IEECBRIND DOY.

Given Relations
e & it o™

1. adviser(adld, adName, adGender, adNIC, adPhone)

2. farmer(farmerld, farmerName, farmerAddress, farmerPhone)
3. task(taskld, taskName, farmerld, startDate, endDate)

4. advises(adld, taskld, startDate, endDate)

Note: adNIC is the National Identity Card number of an adviser.
oooe: adNIC wg coecdomennes @)5n aeades Gomnd.

~
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38.

A. One farmer can have many tasks.
o e®Bernnd ML HBews BHI® & .

This implies a one-to-many relationship between farmer and task. Since farmerId is a foreign key
in the task relation, it indicates that a single farmer can be associated with multiple tasks. Therefore,
this statement is correct.

cORS O3 OFes eMB® 05 MOEE DO On- VY oReMORHD. farmerId O®
HOBSVMOEE NOSND BHOE O S, O e@Pewy S8R MHRRS P HPVSR BE B
R0 OBS B WOR. HVDS PR LWM®D SHOTOE ®.

B. One adviser can advise many tasks.
0 coeOmnennd MK HBORmO coees Eo ad .

This implies a one-to-many relationship between adviser and advises. Since adId is a part of the
advises relation and can be associated with multiple tasklds, it indicates that an adviser can advise
multiple tasks. Therefore, this statement is correct.

e®3s e DOSES COEGW ©® ot amd ON- VY EREeMORD. adld wy) coeevr™
O8SVMOEE e O oo B tasklds ©@e ©BASHD Br ®Hid VO, CoeEHewO
MO DB cem coeet E® oD D O3B cosind wOR. HABS PR LWMH®E HOOE .

C. For one task, a farmer can have many advisers.
O MORS BEH) eMBERND COCECD®RS DHHsecemy SO0 ®HID .

This implies a many-to-many relationship between adviser and task through the advises relation.
Multiple advisers can be associated with the same task. Therefore, this statement is correct.

coces OBRSNE ®0®) CCeERNR) 0 MDORX g0 Y-8 IS RBS &leDed.
0@ MLRRE 00 VY COCEOKNRS BN BE DR, OVOS R LWH®R HOIOE ®.

All statements A, B, and C are correct.
B80e® gm® A, B, o C 58108 8.

Note

Considering the marking scheme given by the Educational Department if the candidate marks
option number 2 mark the answer as a correct answer.

gedsenn Snge g 2 R oOSkes &8, gimes econcdsind 5848 @ & i EnH
558 PO oEw AR BERO SHOIOE BENOE eed N ok,

Which of the following statements are correct with respect to the given relations?
€ g5 o8z SERCD oo OO LWIe HOOE €7

A - All relations are in 3 normal form.
Bog 68sfm) codd gdm gdeded (normal form) ©O5.

B - The startDate attribute in the task relation is a derived attribute.
task ©ORSVMOend® &t startDate cosietne Dysios® ¢ (derived) corsiesnnd.

C - adNIC is a candidate key in the adviser relation.
adviser ©85MOexd® &t adNIC oz geduden (candidate) wROS.

1) Aonly. 2) Aand Bonly. 3) AandConly. 4) BandConly. 5) All of the above.
A . A ®) B o). A ®) C . B &) C o). 90D BOAEP.
Answer : 3)

Let's analyze the given questions and statements with respect to the provided relations.
Y & i 0PN 0EISNERS @) € &5 SGD 05 IO JGECRME DOY.

A. All relations are in 3rd normal form.
B8og 08asn cvdid gPn goddded (normal form) eo8.
To be in the 3rd normal form, a relation must be in the 2nd normal form and all its attributes must be
non-transitively dependent on the primary key. Let’s verify each relation.
30 oo Bootmens (normal form) 8980, EERSVMOLE 2 O® PO gosMed (normal
form) 53w @ oo 8 Brg @EMe® primary oo O oSS emmd® (non-transitively) eee
oe) eOBn ne. a8 8 8 HPISNMOL DHOT WO.

~
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e adviser
All attributes depend on adId (primary key).
Bue® coesesn adld (primary ond) @m o) 0.

e farmer
All attributes depend on farmerId (primary key).
Boe® coessesn farmerId (primary ono) @m O€) SO

e task
All attributes depend on taskId (primary key).
Boe® coessesn taskId (primary ono) @ O)) OB

e advises
Composite primary key (adId, taskId), and all other attributes depend on this composite key.
Thus, all relations appear to be in the 3rd normal form. Therefore, this statement is correct.
o @08 o (adld, taskId) oo geans BrE® @M@ 6Y oEmm BHO B OF)
05, 68 goP, Bog 6T 3 D5 DS HMOCHS coes. OVDS O LME®H HOIOE,
@.

B. The startDate attribute in the task relation is a derived attribute.
o3SAOn® g8 startDate copuiesne dzsesie e (derived) copeeenns.

A derived attribute is one that can be calculated from other attributes. The startDate in the task relation
is not derived; it is a fundamental attribute recording when the task starts. Therefore, this statement is
incorrect.

OBBES® CORBEINNES 0f) COND CORBEEN DS GIMHND BE B OBD. MO HEVSNMOED
startDate Oxsfeasise 9O axo. MLEG OB O 80 O® YB® coeBesn v HOH. § 5
68 sm®me OIOER.

C. adNIC is a candidate key in the adviser relation.
adviser eds0moen® g8 adNIC wese gedee@n (candidate) rOS.

A candidate key is an attribute that can uniquely identify a record. Given that adNIC is a National
Identity Card number, it is unique to each adviser and can serve as a candidate key. Therefore, this
statement is correct.

gedien onon vy MO oHHsD HEMOD O CcoREeIe®. adNIC oy G5
NEHVRS Foww O, OB OF O COEOHDRID BB O® OO geSHEm BHOL 6Ee
eEOn BE o OB P LMK HOIOE ®.

Statements A and C are correct.
A o® Come SOt0ER.

Therefore, the correct answer is (3) A and C only.
O HOOE B0 (3) A o C .

~
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39. What would be the output of the following Python code, ifa =10,b =4, and c = 7?7
a=10,b=4 oo c=7 O 80 con oBos cmwed odomn s ede?

ans = a%b+c// (a-b)
print(ans)

13 2) 5 3) 7 4) 9 5) 11

Answer: 1)

It is important to have an understanding of the operator precedence that guides the calculation.
omne B30 B¢ 5300 c@emwds LD, HBECOR BEAED FONNWS COHD Bre®s ©8.

operator precedence
cRlecordsn PYDD goBEcoR

1 Parentheses 0
2. Exponentiation ok
3 Multiplication *
Division /
Integer division /
Modulus division %
4. Addition +
Subtraction -

ans=a % b + c // (a-b)
This is where any calculation takes place and it is substituted into the variable called ans.
HBEE cman 5GP Bed dw» ans »HS JOEB® 0D MEE®n OO cOHE B ©O.

The calculation can be done as follows by substituting 10, 4, and 7 for a, b, and ¢ in the above calculation.
9 ©IH®n 536 a, b, @ ¢ ve® BReORS 10,4, oo 7 Hefm DOBS com o3 vwmmmn HO®
8e DE .

a%b+c// (a-b)
0% 4+ 7 // (10-4)
% +7 /] (6)

+ 7 // 6 #note 1

+ 1 #note 2

UJNNI—\l—‘

Then 3, substitutes to ans.
esen 3, ans eOm ec® 6OG.

print(ans)
Then 3 is output.
e%en 3 oo 6O6G.

#note 1

Here is the modulus division. It means dividing a number by another number and getting the remainder.
cOBE Be B e 950 GAED 8. ONB HEOS 0O CONT CDNODS edE) OVBS e
950 gor ) ®WISVRE.

10 % 4

2

#note 2

What has happened here is integer division. That is, when a number is divided by another number, it gives
an integer.

cOBE Bed girien QO 0D CAED 5. O58 HBOE HABOE DN HANODS el 8O QL
oD @) 6e® VOG.

7//6

1

So, the answer is 1).
o5 BERO 1) @d.
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40. What would be the value of the 'result' variable after executing the following Python code?
oo oBns edun JuXen e of ‘result’ SDezed guw NN e8¢?

def funcl(a,b):
return a+b

def func2(a,b):
return a*b

result = funcl(3,func2(2,4))

1) 11 2) 12 3) 14 4) 15 5) 20

Answer : 1)

User defined functions
eSGgnn 888 gbdesos e Go

The keyword def is used to define functions.
def oo roen G gbd oD @B WOR.

The common structure for function creation
Goo 5L oeH O® eoe DFH®

def function_name(paral, para2,. . ., paran) :
statement 1
statement 2

statement n
return value

Calling the function
Goo oed®

function_name(paral, para2,. . ., paran)

Parameters are used to provide input to a function and any number of parameters can be applied to a
function. But there is only one return value per function.

GO e @) R oem sO8HS Mo 08 @RS G0 M HOS BOBHS GO 6RE®D
o). YD POH @) CEH EVM FHYHS FHHNO ©OHFES e SBE.

Functions with no parameters, functions with no return value, functions that do both and have neither
parameters nor return values can be created.

SOBDS MDD G, MOR GO ER) eMEED G, PP P BEDH® ®) SOBHS 6m ;MO
GOOS 0D CLENS OO MDD G SLOML BDE ®L.

Now let's study the code in question line by line.
&S oEIed gid emend 6SEens 6SEW GBIM® WOR.

def funcl(a,b):
A function called func1 has been created with two parameters a and b.
a ® b eEn 8085 e o funcl =B Gows SHow DO L.

return a+b
The two parameters a and b are added and returned.
a 0m b 0 sOBHS ecwd Oy DO HOR E) 6Ly EDEB.

def func2(a,b):
A function called func2 has been created with two parameters a and b.
a ® b eEe 8085 cews ©fH» func? =8 Gows SHLEw DO .
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return a*b
The two parameters a and b are multiplied and returned.
a 0® b 0 8OPDS eed @I WO MHor D) ey ERB.result = funcl(3,func2(2,4))

Here 3 and func2(2,4) are given as parameters of funcl. Therefore, the return value of func2 must be
calculated first.

e®8 funcl & 08B eE® 3 o func2(2,4) @R ecy) ERB. O&L) EO®ers func2 & ;oe E)
GLD TO® OIIG DR QY 6O.

funcl(3,func2(2,4))
funcl(3,8) #func2-(2*4)=8
11 #funcl-(3+48)=11

Then 11 is substituted for the variable called result.
oo 11 result 8 SOeEsn oeem mec® 603.

So, the answer is 1).
o5 BEDO 1) @d.

What would be the output of the following Python code, when it gets executed?
oo oBns emn Judn g 80 ghoan N 6de?

def modify_string(input_string):
input_string += " World"

text = "Hello"

modify string(text)

print(text)

1) Hello 2) Hello Hello 3) Hello World 4) World 5) World Hello

Answer : 1)

User defined functions
ad@enw 888 gbdesds e Go

A better understanding of functions is given in the above question, so let's study the code line by line.
G BERED Y cae OIS PHm LENEEE @) & 18 DS OHE ecmed cSgewns
eSEn glsmn WOY.

def modify_string(input_string):
A function called modify_string has been created with a parameter input_string.
input_string e@® sO@B®E ©®® modify string &8s Gowe Sdegnn DO gio.

input_string += " World" #notel

Here, when calling the function, the "word" string is added to the value given for input_string. Here this
will only work if a string is given for input_string. Otherwise, an error is generated.

@88 Guw ededE input string ©E® @) 6e® g®wed "word" string & dwy HE® Be WOG.
e®BE input_string &€ string O ER) £ SO oPME 6w FPITeD OB. ded emDS OO
ecjerns soan Oy @JE.

text = "Hello"
The string "Hello" is substituted for the variable text.
"Hello" string & text &® S0Esw o Mmecn H3® Bg DOy ERE.

modify_string(text) #note2

Here the function is called and given the variable text as its parameter, it concatenates the string " World"
to the existing string "Hello". But here nothing is returned and also what is changed in the function is the
local string input_string. So here the global variable is not affected at all. When calling the function, the
value of text is only substituted into the input_string, so no global variables are called here.

~




RAVINDU BANDARANAYAKE -62- Hictfromabc

r

42.

COBHE Gow edm GO O8 20PBK 6E® text K SOEBK @A) eem DS 8 «OHm "Hello"
@® string 0 " World" @& string emmos @eo@ife D0k, &8s 608 S50 ;mon @) emeed
o0 Oet® eOHE Bow nHE & O dFed efBw DOEzWO & O® input string 0. OBSM)
COBE cvIRw SDEzwD HEE e Be oMed. @B Gow Wede®E text H HIB GO®
input_string e®m» ed® S0 s Bcds DS 608 eBipw JOEBLS e B eed.

print(text)
Here, the global variable text is not affected at all, so only Hello is output.
e®8 text e eWIRw SDEIWO HBE PESPN & emdid S dean dsfess Hello o@40.

#notel

Here string concatenation is done. The + sign is used for that. In string concatenation, a space is placed
before the second word because there is no space between the strings.

e®BE string owsey H3® B WOB. & oeHm + ERE MO WOB. string @y HSeSE string
Fo00e, BN 6m)) cacddm DS ccd® DONEE LOPKS HEMNNS D) &I.

#note2

Variables created inside a function are called local variables and are removed from memory after the
function executes. Usually, variables created in Python program are called global variables.

Gows DEE SHLOIB DOV SOEBRS SNBDH OOEBNS 6RO HESDH ED® GO &) G
SR & gOERERE Powens 908 & k. VHBeRS SGNS DiRE0®m® nE SLDME WO
®5) e SOE3KRS 6®IRK SDERBKRS 6RE HESDE) .

The keyword global is used to call global variables within a function. If the lines of code in the function
of the above code were changed as follows, the answer would be 3).

Gous 9 eipw d0E3ws ied®D global we wytEe ®HIPD DOB. 9oy emed Gur BE
ey SE cmm o3 Dus §edad® BEHO 3) 8.

global text

text += "World"

So, the answer is 1).
oR8m) BEnO 1) @d.

What would be the output of the following Python code?
con oRns emn Juen g 80 obemn el ede?

original list = [1,2,3,4,5]
new_list = original_list.copy()
new_list.clear()

original list.append(6)
print(original_list)
print(new_list)

D[] 2) [6] 3) [6] 4) [1,2,3,4,5,6] 5[ ]
[ ] [ ] [6] [ ] [1,2,3,4,5,6]

Answer : 4)

Lists
ey

Lists are used to store several data under the same identifier.
oD HEHMOIBHV KO By HBERE KA HORD EIBSH @O 8.

A list contains items separated by commas and enclosed by square brackets.
eilddn BNE M) 6we) 6O DR B 6 DOHS NE GSHOODD ©OB.

Lists can contain different types of data and can be deleted, modified, or inserted.
8y ne 880 dOwed ety OB o oo &) o8 H3GPD, dmd H3RO, e eBD
eSS HO00 H®O &ro.
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Items in a list are accessed from left to right using positive indexes from 0 and from right to left using
negative indexes from -1.

QIGEnDn =Dty glo® oem D8 &0 0 (080 Vo chud HIDDEEHD £Nes &0 DD -1
80 @agn eHeD ®ONHERRT e0® OO &I 8.

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

copy method

This is used to get a copy of a list. Here another list similar to the previous list is given under a different
id. Here two variables are created.

Cilldndy B0oms E ISP HEH B0 6w}IE) ¥ eRSHE 00 IBENDOR ©R® GOMN
QLGS0 s id dwe oes ER) E® B ewed. cOHE SOEBKS e SHLOK R Beed.

new_list =original_list.copy()
id(original list)
1852639749312

id(new_1list)

1852639968640

The same can be done using the = operator, but only assigning a different name to the same previous
variable. That is, the same id exists for both lists.

PO = EPEHREND MINERS B VR OO HYD OHE OO 60 SOEBOP 0N HVW &tdS®
o B 0B, OB OO id dwe EIRSY ecwWOR ©OF.

new_list = original_ list
id(new_1list)
1852639749312
id(original_1list)
1852639749312

append method
Used to add elements to the end of a list.
IREndn 0O YEr® Oy HEPD 8o DOR.

original list.append(6)

The insert method can be used to add elements anywhere in a list.
IREnDn @ SNNRWO YEr® Oy HS®O insert method @B DE .

list.insert(index, value)

clear method

This method can be used to remove all the elements from the list but keep the empty list as a data structure
in the memory.

IRENEDs Bre® YEr® 908 HGPD 00 PO DB BE oin YT HS iBdsnd Powed
e OFDRD e D) ®.

new list.clear()
print(new_list)

[]

Now let's study the code in question line by line.
&1 OEB®ed 615 M SEers 6SEH BB WOY.

original_list = [1, 2, 3, 4, 5]
The list is substituted into the variable named original _list.
EIBSHd original list ®® SOEzs0 gec® DO L.

new_list =original_list.copy()

Here a new variable called new_list is created and a copy of original list is stored for it. All operations
hereafter will affect only the specified list.

e®BE new list ®8s) 9O SOEzws Sdegne & & oesm original list & S8osos ©Q) DO @S.
cRMHN on BeO® 0 MOKEEER HEHs WO 5 QIBEHDD RIS ge)E PR &t OG.
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new_list.clear()

Here the elements of the list stored in the variable new_list are removed leaving only the data structure.
e®BE new list & OOEBO HE ®I WO B EIBENED G YEr® 9O O B DD SO
953 ©8.

now the new_list

[]

original_list.append(6)
Here 6 is added to the end of the existing list in original_list.
e®8E original list & «OB5» EEESNED GO 6 Oy DOH EIE.

Now the original list
[ 1 ) 2 ) 3 ) 4 J 5 ) 6 ]

print(original_list)

print(new_list)

Here the two lists are output as follows. So the answer is 4).

COBE oy o0t EIGEY e ek Oy EAR. OB BERO 4) 8.

[1, 2, 3, 4, 5, 6]
[]

Suppose the second line of code changed to the following.
emel ¢cD® SR com odE ¢Pad ol il Bmsie.

new_list = original_ list

Then only two names are assigned to the same variable. That is, both variable names are stored in memory
in a single variable. When removing all elements in the third line, all elements of both lists are removed
and in the fourth line, 6 is appended to both lists. Then the output will be as follows.

080 O SOEs Bem NP eewss RS Ol B cOR. OnS SOEn MILS cewd® D5 SOEBWLS
A PDWEE ®KAN VO D) @5, OHE NSO 6SEERE BOO® YEr® 908 HOCE Eiddn ececw®
BuO® YEr® 908 Do GO HWODS eSgeEt EIdHy ecmO® 6 append OB, OTO BHCIND
oo o38 0.

[6]
[6]

If so the answer is 3) and according to the code given in this question the correct answer is 4).
el QOB BERO 3) O gud PR PEMEd @A) € a8 TR e HOIOE BEno 4) 8.

How many '#'s does this program output?
oo PDOCA®, ' WSO DB OBe)Dn OB €7

i=7
while i>o0:
i-=3
print('+")
if i<=2:
break
else:
print('+'")

11 2) 3 3) 5 4y 7 5) 9

Answer : 2)

In the above code, there is a while loop and an if statement inside that while loop.
9 omn HE while gowes & &® while ger BE if MG OB.

~
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while loop
Here the iteration takes place as long as any condition is true. There is a control variable that precedes the

condition and increases or decreases within the while loop.
cOBE HBHLE ecmSeedns omn & Hedm MBS LHOBLNG Be 5. OHE e SOEBRE ©O5M
g0 06 EMSEEBND 600 ©O5e gmd BiEdeE e® aadeE ¢ while ger nE ©OBF.
control variable
while (condition):
statements
increment/decrement

i=7

This is the control variable of the while loop as this is also specified in the condition in the while loop.
while @®0 BE emSeEBn DHEE HEHS DFes e@n Do VDS e®w while Eoed CIem SOEBW®
Oa&.

while i>0:

This means that as long as the value of i is greater than 0, the while loop will run. Also, since the value of
i1is already 7, the first iteration is executed.

i ® agoo 0 0 o) due & B = while gorw Fuew Do D PGS et 8. Do
el | B gon 7 DS oY OBV T 8.

i-=3

At each iteration of the while loop, i is subtracted by 3. This can also be expressed as follows.

while @@ed & O EeOPLn® GOSDEOE | evs 3 MBS &8 WOB.eR® cHm &OE £Eon ow.
i=1i-3

print('+")
Outputs * at the appropriate iteration time.
ge)e 9a0bony gOE8DedE * fe)mn DOR.

if i<=2:
break
If the value of 1 is 2 or less, the break command is executed.
18 agoo 2 6o 8O o8 a8 8 o8 break B S50 8.

The break command terminates the loop if the corresponding condition is true and moves to the code
outside the loop. Since there are no lines of code after the for loop here, if this is true the code will
terminate. In addition, there is a continue command. What happens is that if the condition is true, it moves
to the next iteration regardless of the lines of code in the loop below the condition.

break Bmn 9GS B¢ Diex GeIE CMBEER®D NS 68 NP EER GOHS WO EOENS BOm GEM®
0 ®% HOVR. 08 H® Esers cn HRE Y SE eMIE VBN BW DS HOMD WD
goes 5. 80 g@mOd continue GRe NNKD ©O. OGBS Be DSex cmSceBn M3 D@D
emISeEBens cop cDB® ELed ey 6SE eMHED B’ HHOVLHANG On ®S HEOR.

else:
print('+")
If the above condition is not true i.e. if the value of i is greater than 2 then * will be output.
9D CISBCERD OvB eMYDe) ONB 1 & gvw® 2 O ) TWEm® * I LHe)BB VoY) EIRE.

Accordingly, let's get the output of the above code by the following trace table.
& 50 9mm emed BB ©®m trace table ¥BS E) ®SHQ.

7
Rep. No i print | ifi<=2 | print
1 4 * False *
2 1 * True

Thus the total output is as follows. Accordingly, the number of * in it is 3, so the answer is 2).
8 go® cno 08 O ofen @ed. & 50 & ne e * s 3 s Bgno 2) 8.
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44. Which of the data structures among Dictionary, List and Tuple in Python could be used to store a
collection of key-value pairs where the keys must be unique?
gooB Onor 6B onol-gon (key-value) qoe Ooudl G SO ©Bws&® Dictionary, List
o Tuple e Do gnds NS @dn e ol &?

1) Dictionary only 2) List only 3) Tuple only
4) Dictionary and List only 5) List and Tuple only

Answer: 1)

As mentioned in the question above, the key-valued data structure is a dictionary. The common structure
of a dictionary

90D ZE®EE BEHs DO Hedm o3 WHOL-GO® R COB® cm Dxmo d&es’ dictionary 8.
dictionary Om eo)g O3®®

{keyl : valuel, key2 : value2}

Here the keys must be unique and only integers or strings can be used for keys. Duplications are not
supported here.

608 Wil GORS GRS goHmB 8K QO g0 ROl BEH) MDD DR HLED HIR 6®)
string ©@R. cOHE GBSOy 58 DRD H®IKO EMESORB.

In a list, comma-separated data are enclosed in square brackets. Also, the elements in the list do not need

to be unique and are not key-values here.
IBEnDs BE M) 6wIE) 6O VE £ MY DOHS HER GSBHLOND cOF). dea® OHE EIBEHD
0E ©O5® YeI® gor 50 GOOS MO GO 68 BHOI-GORS 6RE € 6.

In a tuple, comma-separated data are enclosed in round brackets. Also, the elements in the list do not need
to be unique and are not key-values here.

tuple Om PE WMD) 6wE) DS BE LB OOF DOHS PE GSOLONO ©OF. dede OBE EIBLHD
0E ©O5H® YRIr® gaos S0 GOOS MO GMO 68 BHOI-GORS 6RE € 6.

So, the answer is 1).
o5 BENO 1) @B.

45. What would be the output of the following python code?
cnn oRns emed ufe)mn N eBe?

for i in range(1, 4):
for j in range (1, i + 1):
print(j * i, end='")

print()
1) 1 2) 1 3) 1 4123 5)1 2
22 2 4 2 4 246 246
333 36 3609 3609 369 12

Answer : 3)

for loop

Here, a condition depending on a data sequence is introduced to the control variable.
COHE ©)IE® DOEBWD B GHBECOES GHD CMSCERDS HESD) 6y EIeR.

Included instructions are executed exactly the number of times equivalent to the number of elements in
the conditional data sequence.
gSobon coeed OgHr HSR O ad0R ecwmSeERend ;B e gaPPed GOWD
®IHNG R OO SRFNGS.

The common structure of the for loop in Python
Python & for loop & ee)g Ozm®

for variable in (sequence):
statements
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Methods to obtain the data sequence of the condition
eMBEEHEE D aGRPRG @) M o PO

Using a range() function
Using a string

Using a tuple

Using a list

Using a dictionary
Using a file

Sk W=

range() function
Used to generate a list of integers in a specific range instantly.
588D SOBRNO XY O 5HIe EIBSHDD ERVIDHRD oem =SD WOR.

This can be used in 3 ways.
600 MMO 358 DS BE ®iw.

range(stop)
range(start, stop)
range(start, stop, step)

The stop value here is always exclusive.
e®8 stop go® or® dO® exclusive ©d.

The start value here is always inclusive. The default of this is 0.
6®& start ®® &t® 80® inclusive 8. @8 ©8@» g®o 0 8.

The default of the step value is +1.
step G®end 68 gow +1 8.

Now let's study the code in question line by line.
&1 oEBmed g5 emn SEers 6SEr BB WOY.

for i in range(1, 4):
1 to 4 (1, 2, 3) are substituted for i at each iteration.
O O EOPbo® OIVEEE 1| eH BCedEs 1 80 4ex (1,2,3) eecm 08.

for j in range(1, i+1):

1 toi+1 (1, .., 1) are substituted for j at each iteration. This is executed in the above for loop.

o O mOPLH OIVEWEE | e B8ORS 1 &80 itl exd (1,..,1) gedw OB. e®w g®m for
@en ¢ Sosien 8.

print(j * i, end='")

The value of j is multiplied by i and it is output. As end=
the same line. This is executed under the second for loop.
| & goo i 988 @I DO d» BB WOY ERAGB. end="" eEm emE) SR DS 9Sor QO
Hosew H3eBE Eed® ©5e)HRS O® eSgr DE® cbumn 8. e®® 66d® for @®K ©Oes
oo e0G.

nn

is used, the next output is also displayed in

print()

This is executed under the first for loop. This is used to prevent the rest of the output from occurring on
the same line after the second for loop above has finished executing completely simultaneously. This will
output an empty line. But here earlier the output was as end=" " so that empty line will be output on the
same line. But since there is no end="" here, the next output moves to the next line.

e@w Do Oes ©EY for EEW ©Oew 8. PRGBS gmm ecd® for EEw 6ILLIEHS
OO Puisidw & gdes § o end="" dBS gnoit wBeMe O® eSCed® &5 8® DiEIESO®D
ewE) &ly. eRREBS B SEWS oBe)mn WOy EAR. HYD 6@ F0 =0 ede)med end="" eE®
08 B O HE eSEw O° cSgeldd ofmw 0E. YW @ end="" cEH eMID DS
Br® EBe)mn Be® GSEWD ®IS WOR.
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Accordingly, let's get the output of the above code by the following trace table.
& 90 9mv cmed oSe)mn ©®» trace table PGS E @HI.

Rep.No(1) | 1 | Rep. No(2) j print(j*i, end=" ") print()
1 1 1 1 1 1
1 1 |2
2 2
2 2 |24 1
1 1 3
2 2 36
3 3 3609 2 4
3609

Accordingly, the output is as follows, so the answer is 3).
8 go© obe)an com 38 Do B BERO 3) 1.

Consider the following code fragment in an HTML file:
HTML eo)9®n i85 com ey W 0emS.

<style>
body {
color: yellow;
font-family: Arial, Cambria;

¥
.highlight {
color: red;

}
</style>

What happens if one applies the class ‘highlight’ to a <div> element within <html> and </html>
tags in the above file?

‘highlight’ ®58w» (class), @ e®®ed <html> ©® </html> caE® oo aid <div> ErweDD
exnes 80 no B¢ B &?

1Y)

The <div> element's text will turn red.
<div> g@r®ed =)@ (text) O 0D &red.

2) The <div> element's text will turn yellow.

<div> gEr®ed &)X B® =00 &ied.

3) The <div> element's font size will increase.

<div> gEI®wed iR @K @R 8.

4) The <div> element's font type will change to Cambria.

<div> g@rmed gndt Cambria dO®@O &red.

5) The <div> element's border colour will change to red.

<div> g@r®ed £)O (border) ®BgNH Oy )OO &ied.
Answer : 1)

There are many type of CSS Selectors. Below are some of them.
CSS 5538 db® eeandr:s Hed. & guods HHowE cods cied.

~
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CSS Selector type
CSS etid® db®

Purpose
ao8en

Example code line
COBOH eSSy esg

Universal Selector (*)

The universal selector selects all elements on
the page.

universal selector 89e8 &5 BwE® &o®
emO) @)

*A
color: blue;

}

Element Selector

The element selector selects elements based
on their tag name.

Element selector &0l caes @0
©Ce®80 Erw 60 ®©&.

p {

color: blue;

}

Class Selector (.)

The class selector selects elements with a
specific class attribute. It is denoted by a dot
(.) followed by the class name.

Class selector Se@8n o558 copSesnnes

68D e 6O ®. On B (.)
oad o5 MK BB erwed.

.intro {
color: blue;

}

ID Selector (#)

The ID selector selects an element with a
specific id attribute. It is denoted by a hash
(#) followed by the ID name.

ID selector 5&8o id cocemns o8
Yo o0 ®S. O ®iE OB (#)
o6 NeH® MBS HOreIn 6wed.

#theader {
color: blue;

}

Attribute Selector

The attribute selector selects elements based
on the presence or value of their attributes.
Attribute selector &6 corSSeedE
SIS 6o GOn M SeHTD EN®
emIO) @S

a[target] {

color: blue;}
a[target="_blank"]
{

color: green;

}

Group Selector

The group selector selects multiple elements
and applies the same styles to all of them.
Group selector, @@r® S8 emidewe
& BroEro® dn® e®idnd ewmel.

hl, h2, h3 {
color: blue;

}

Below are some ways to write CSS.
20e, CSS Bud ;mHmo HBERS oondsd €iied.

1. Inline CSS

Inline CSS is used to apply styles directly to an HTML element using the style attribute.

Inline CSS ®Bo mOSes style coeesn odnensS HTML 8Eroxnd enEs® 6o

GHE®O®.

<p style="color: blue; text-align: center;">
This is an inline styled paragraph.</p>

2. Internal CSS

Internal CSS is used to apply styles within the <style> tag in the <head> section of an HTML

document.

HTML e@@owem <head> emded <style> caeown o€ e@Sn0 6wE®0 gmzsind CSS edm)

DO,

~
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<html>
<head>
<style>
p{
color: blue;
text-align: center;
}
</style>
</head>
<body>
<p>This is an internally styled paragraph.</p>
</body>
</html>

External CSS

External CSS is used to apply styles by linking an external stylesheet file using the <1ink> tag in the
<head> section of an HTML document.

HTML e@@®ww <head> emmded i <link> caemn ondwmens @8O stylesheet em@®s
050 53608 Beie 6rERD ABO CSS dm wOB.

<!-- HTML Document -->
<html>
<head>
<link rel="stylesheet" type="text/css" href="styles.css">
</head>
<body>
<p>This is an externally styled paragraph.</p>
</body>
</html>

/* styles.css */
p{

color: blue;
text-align: center;

}

The order of precedence in CSS, from highest to lowest, is.
CSS 8 g2 guBEedE, 9nE B0 oHE D) omy €ed.

kv =

Inline styles (highest) eS€w® @S0 (9HE®)

ID selectors ID =538

Class, attribute selectors e55®, copsesn eBGS

Type and pseudo-element selectors Db®® & DX YERr® 63
Universal selector and combinators 8@ 6538 e soewniss

Let's break down why this is the case.
6dn ded O5es PSeIB ad emw® ARY.

1.

The CSS code provided defines two style rules.
oew &8 CSS o See 55 ecms HLOdxw WOR.

One for the body element
body element &€ Owes

One for elements with the class highlight
class highlight elements &€& e

~
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2. The body style rule sets.

body S@e &8 =30e.

e Text color to yellow
gt Obgnw yellow 6O

e Font family to Arial, with Cambria as a fallback
Font family to Arial, Cambria &®® fallback e@e

The .highlight class rule sets:
.highlight e&8 38 ©Joe:

e Text color to red
gt Oy @0 DOG.

When you apply the highlight class to a <div> element within the <htmI> tags, it will inherit the body
styles first, but then the more specific .highlight class rule will override the color property.

@@ <html> coeode B¢ ard® <div> element &0 highlight class ewes 80, & o8 body
@ €O DO ©8), YT ©ad DY 5O .highlight class 8w color corSesnn GHRIO)
3.

CSS follows a principle called "specificity," where more specific rules take precedence over less
specific ones. Class selectors are more specific than element selectors.

CSS "specificity" @ @eALRGES guORNn DOB, OBE & ey SHBHOED o) D8 HEHo®
35 s 8. o558 =338 clement exG8 DEO O8) Jeui@m ©8.

Therefore,
O,

The text inside the <div> with the highlight class will be red, not yellow.
highlight class &8 <div> f¢ g8 O D5 MO Oy Oy L.

The font family will still be Arial (or Cambria if Arial is not available) as inherited from the body
style.
body style €0t® § o3& gundr QR DOV Arial (e Arial een®t® 8 Cambria) Og) &ro.

No changes to font size or border color are specified in the given CSS.
e & B CSS 8 gnét o@mn m) AR dLIend HBRE ONHD HEHS DO EMDiH.

Options (2), (3), (4), and (5) are incorrect because,
wEe (2),(3), (4) o® (5) O S,

(2) Yellow is overridden by the more specific red color.
(2) o 5EBm On oreens BH PBROE.

(3) No font size change is specified in the CSS.
(3) CSS 8 gnot el 0N BCHS DO EMIIL.

(4) The font family remains as specified in the body style (Arial or Cambria).
(4) Font family, body style ®eeS (Arial @&} Cambria) HESOD® €50 &een.

(5) No border color is specified in the CSS.
(5) CSS & 38 dbgnes eBeHs DO M.

The correct answer is: “(1) The <div> element's text will turn red.”
BSOOE BEnO Bgfess: “1) <div> @Er®ed @)@ (text) Oy ©)O0 ®iebd.

~
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47. Which of the following statements regarding Search Engine Optimization (SEO) are correct?
eol® oy o oudonomn (SEQ) o8asinens oonm D00 ome SOtOE 68 &?

A - Meta tags on web pages help SEO.

B-

C-

e0d B89de &8 gBedd@ (meta tags) SEO oc® €68 @B.

It increases the visibility of a web page in search engines.
00 08 80 el wsly ®Om carnR OO PHE MOR.

Powerful computers should be used to create SEO friendly web pages.
SEO seem 5000 008 89 6rE@d e o0uinm =)8n B¢ G .

1) Aonly. 2) AandBonly. 3) AandConly. 4) BandConly. 5) All of the above.

A . A ®) B oo, A &) C oo, B &) C oof. 90D BOAEP.

Answer : 2)

The correct answer is: “(2) A and B only”
BOOE B0 dgles): "(2) A &®» B «=af"

Let's examine each statement.
ad 9% O mrn SERED CED AEREY.

A.

Meta tags on web pages help SEO.

eOd 890 a8 g8edA@ (meta tags) SEO oem ccd od.

This statement is correct. Meta tags play an important role in SEO by providing information about a
webpage to search engines. They help search engines understand the content and context of a page,
which can improve its visibility in search results.

e0® LWO®D HOOE 65. 6HE sy 0e® OV 89D BEDe, eMONOr @A) EdS ®D)
cae®® SEO 8 diend mbomons 99 Dok, &0 ol oslgdrd 800n gSnbomn ©®
osebon exioi® @iBPVD el DOR, OGS nhd £HOEDE O8 carsmd SBEREH DE &ID.

It increases the visibility of a web page in search engines.

O 0 890 eog® wsly ®oOm carn® SO @HE &08.

This statement is also correct. Properly optimized meta tags can enhance a website's visibility in search
engine results. They contribute to improved organic search rankings and can attract more targeted
traffic.

68 LWIKKE HDIOE 5. HB e v WO EE 600 CARM® Rl Wy oBHOEDR O
608w cansmO 8 ERF) DE D RS DEQ BDE VD 6o8d eEdum HAS e
2D O gm0 DAY PRIBDHOD OIMHODNG HDOBSIG WO O L.

Powerful computers should be used to create SEO friendly web pages.

SEO sce 8omd ¢dd 89 oif®0 gdg o0winm adn Dg O .

This statement is incorrect. There's no mention in the search results or general SEO best practices that
powerful computers are necessary to create SEO-friendly web pages. SEO is more about proper
optimization techniques, content quality, and following best practices rather than the power of the
computer used to create the pages.

e®® gmen OO 8. SEO Smm® 60 89 Sb@enn 5300 Aeds «lv#nd g0 D e0gd
5500 o o@ems SEO eae® o)dnns® oemas eeam®im. SEO vy 89 Sb@wnn 5380
O DO advmed ARKD O8) 5B LrSHmO BEBE B, GSNOODEE OIMNBRWO®D
0® eME® WBDRS gHWeNe HSOE.

To summarize,
BI0® ©m» B30,

Meta tags are crucial for SEO and help search engines understand webpage content.
6@ caed® SEO oeom Homsidn 9o god 66old wsigded 08 83 gSoboumn eBord®
@O ey WOB.

Effective use of meta tags can increase a website's visibility in search results.
6P caEm® dEe)D ®Om HOeRS 608 GBOREER O GRBWD IO OI8 WE &w.

~
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48.

Creating SEO - friendly web pages don’t require powerful computers; it's about proper optimization
and following best practices.

SEO - 553 02 89 &Sbewnn 500 oes e «00#n gOus 6mMed. O HB
COSHDOMB 6 MNED DMEDRS FHHONE HSORE.

Therefore, only statements A and B are correct, making option (2) A and B only the right answer.
ORDS A 0 B gonw @ S5O0 O g0, Snden (2) A o B o@ns 50108 8End 200
el DOG.

Consider the following HTML code line related to a form:
ejo@nmd (form) go)e oo HTML ey edg€n semeie.

<form method="post" action="process.php">

The “action” attribute in it
8 “action” QIMe®®,

1)
2)
3)
4)

5)

specifies the data type of the form.
ecsio®ed e DMK SteERD wod.

specifies the server file that handles the data in the form.
eejOPeE Bl ®HROD® 68DEIND 6@ND OIeERd &BOR.

controls the form's alignment on the web page.
eOd 890 ®» eeivd®ed dem@EE (alignment) 5@ ©EH® DOB.

declares the form as a PHP script.
ecjo®w PHP coed@®@me (script) eee ome &o&.

shows the process.php file on the screen.
process.php e»a® Hoed essioE.

Answer : 2)

Let's examine each options.
g8 8% & OwEe BERED 0ED) ARE.

1.

Specifies the data type of the form.

ealo®ed et BL®n OiERD cwoR.

False. The action attribute does not specify the data type of the form. It specifies the URL to send the
form data to.

gomB 68. action CORBEMB 6J006E e8m OL®MO BE®S eMDOB. OB 6sjo® el WrdRD
URL &® oe®ns o0G.

Specifies the server file that handles the data in the form.

exjoPed D MROWY SOIL)IND WD SIHECO ciOt.

True. The action attribute in an HTML form specifies the URL of the server-side script (in this case,
process.php) that will handle the data submitted by the form. When the form is submitted, the data
entered in the form fields will be sent to the specified file on the server for processing.

eos 8. HTML eesjo®nsm &io action £oRSeEn esjodn 868 9Elas mo® @ e85 HEOO®
e8I oied SHS3 (e®® gOSMNedE “process.php”) & URL & oc®nsl o038, esjo®@n
9EdesS w0® 80, 80P PeESPOR GINES DE B HINHR BHEM 68DIE)NMEE HE0D XN
ed®» KOy EIe.

Controls the form's alignment on the web page.

e0d 899 ¥m eciv®ed dewdEE (alignment) HG® @EH® DOB.

False. The action attribute has nothing to do with the alignment of the form on the web page.
Alignment is controlled by CSS or other HTML attributes.

goon 8. action CORBEIMED 60 B8Qed &5 eeiodn eogmistd o Hie ©HBVSNWS
o, eogwie® CSS o o HTML coetezin @68 o)esn 8.

~
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49.

4. Declares the form as a PHP script.
e0j0®w PHP coed@dpme (script) e@e £oxs 06,
False. The action attribute does not declare the form as a PHP script. It simply points to a server-side
script that will process the form data.
goon 68. action copeme 6cjio®n PHP &880 dnd cpe Sm®m eammod. &0 gees 6sjo®
e ONES 6EDIE)ND &iNed SHE0 e0n WY WOB.

5. Shows the process.php file on the screen.
process.php e@@® H%ed cosiDd.
False. The action attribute does not display the process.php file on the screen. It specifies the
destination for form data submission.
gom3 8. action cORBEIN® HO® @ process.php 6®RD eMESORB. O JOR e 9&los
530 e OKIMSHE Ho® WORE.

The correct answer is "2) Specifies the server file that handles the data in the form."
SO0 BEO "2) 6eioved e HROE® 680D MO SIBERD £od."

Saman'’s father is a carpenter. He wants to showcase his father’s work on a website. Which of the
following hosting options should Saman use in order to do it with a price that he can afford?

©0%e@ Br) 98 MHBNErD. 60 GRBRL, HO Bwed e cebrmnn HOPD oS aeme DOR.
2050 18w o g8 Sre@HS O DO KIHPD EPS D 0 R SH? OO HMORD LBER

(host) g ame?

1) Hosting it on a server that presents other websites also (shared hosting)
0o 0 gide PESHST eweOm & INMK (server) &Yo@ BER H3®

2) Hosting it on a Virtual Private Server (VPS)
a5 69EOED esDwmee (virtual private server) o8R0 S3®

3) Hosting it on a server dedicated to Saman (dedicated hosting)
ORS00 608 § esfr)rmrm &R H3® (dedicated hosting)

4) Using an e-Commerce website
9-O)fessn 608 gRdrs @8y 5@

5) Using the services of a well known cloud service provider
OBy DE® esOe)wm (cloud service) ereE@modned 60 mdy HS®

Answer : 1)

Web hosting is a critical service that enables individuals and organizations to publish their websites on the
internet. Different types of web hosting cater to various needs, budgets, and technical requirements. Below
are the primary types of web hosting services:

603 eMIE0s s DHEHSR ey &I DM GO SEO®ERNS 6® ©ONNDRD VY@ OB
08 g5abeEXD LMKRD o8 HOPD HHed. 880 6O eEos Bb® B8R OOMBD), EHHOIR
on DDedn gdrsm 650OIRR 6eH Hed. com ercdses C® 08 emads &) BL®W®H®

1. Shared Web Hosting - oGt 608 em&0e
Shared hosting is the most economical option, where multiple websites share a single server and its
resources. This type is ideal for beginners and small websites due to its low cost. However, shared
hosting has limitations, such as slower loading times and restricted customization options. The
performance of one site can be affected by others on the same server, especially during high traffic
eriods.

go@m emSos a8 808w 08D 5 DGR HmHHODD TwEden O® M0, ees OB aid
OD® egDI)nn oo 08 olos eRe) ¥ PR DLXK GEHS MHOBH WO FHO 6® )
603 688 sem Qeal. ewes OB, & eMETS BO) &I, CEIDOMRE RO NOVER &DD
DOWB 6 GHODDOM TVCE B . O O GRIKD MOENDD DO 6O RS O
o5eenn 00 Aee® OCE 68, SeEeens® i) DMK &5 gD DEE.

~
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2. Virtual Private Server Hosting - go03 ad®@n esd)on eadds (VPS)

VPS hosting provides a middle ground between shared and dedicated hosting. Although multiple
websites share the same physical server, virtualization technology allocates dedicated resources (like
RAM and CPU) to each site. This setup offers better performance and stability compared to shared
hosting, making it suitable for medium-sized businesses or websites with moderate traffic. VPS
hosting requires some technical knowledge to manage effectively.

VPS eaneldsd goden e edeabzn eeanedddsl oo e, ondidd® @) . H68® &) On® eIt
eEDI)RHN® L) K5 COBO) OB, GMOSWOF MNBEID 6O OO e wied odos
(cermognes ee® RAM ©® CPU) @) of. @@ 88I0 gbn eacdsio 98) Ot eme
MO D 6B SN E) €, PNSD =0 OMEIO B 60 B3 =0Ow 608 OB
oc® Qcad. O8 eandds oemn B3P0 peKies] MmBedn cia® gOws 8.

3. Dedicated Server Hosting &3gb#n edOe)mmn emesoe

With dedicated server hosting, a single server is rented exclusively for one website. This option offers
maximum performance, security, and control, making it suitable for large websites with high traffic
volumes. However, it comes at a higher cost and requires technical expertise to manage the server
effectively.

aleban eEDe)nm emSos ©P®, 8 08 RO0E e o adaben esoe)nmr:s
DERO ©®5 EIB. PP TEEn R MO ORND, MOTBSIO ©H CIEDD® E) e, O O
el 603 a8 ©e®) 6o Oid) LOIB® g5 08 A BEeM QeH®. ewes OB, O® OGP
o8 80w o5 09 o0 =0abE e Cemn 5300 vedn €1a® gOvs 8.

4. E-commerce site
E-commerce sites are often not considered "hosting" in the traditional sense because these sites are
pre-built web sites where we can list our product but not customize the site as much as we want.
E-Commerce 88 ©)8ge)dm “emsds)” e® 0D emMied. 5, 8 00 gid es0-6id
e qg:)?)a@&) g50 00 goeE SHSeienn eRSnrs BE ol IS FRB® GHOBDOME WO
oD ©8.

5. Cloud Hosting 5g)x® ems&oss

Cloud hosting utilizes a network of virtual servers that draw resources from a centralized pool. This
flexibility allows for scalable resources, meaning websites can handle traffic spikes without
performance issues. Cloud hosting is often billed based on usage, making it a cost-effective option for
businesses that experience fluctuating traffic levels. It's important to note that the term "cloud hosting"
can vary between providers, so it's essential to understand what is included in the service.

DENE emEos PAsEdy NEDIKD 6Bl ED) VM gmdn EEDIE)ND HHEXD MDm DOGE.
cO® FDR SOPHN 0Bss ED) WrHEE MBHND EEHE, O98 08 g COWEE gHE
cRICDHORE MLEEINNEE @O EMIHD CEHD DE HIHK. ORNE® MLOS eMes) 8O
2800 @m Qg 6xOE PIRE O O dn S8R O BTO i OO oem HOODD
Bw@ews “Cloud candddsl" oo ©er e8D)rwns gm0 00 8k & B, &80 BE
FOES o€ O WO WSO Biews 8.

To host the father’s work on a website the affordable method is using the shared web hosting method.
Bwed Mmbons 08 gidnn OTMONDOR ©red® oem 6100 ad PIW O ®HOC O
SETMOD DO® B B3OGE.

So, the correct answer is 1.

OIS HOOE BENHO 1 ©8.
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50. What is the primary role of a sensor in an IoT device?
e cOn gobene (IoT) e-edemnm (sensor) Y MO RO &7

1) To provide outputs and change a state of the environment
b @) & odeaded nBlowe (state) ed=e HO®

2) To ensure interoperability of devices
C2emOR geasions Smdsor oot H3®

3) To detect a state change in the environment
ade0eld DBl ONEE EINOIHD

4) To make decisions based on predetermined rules
DS SO DE 5D O HO ISP
5) To generate graphics for the user interface
oSG andl @uy o S (graphics) e@RNBHD

Answer : 3)

Let’s consider the above options one by one.
9D SEEns &5 O ©HEM AEY.

Option 01
Sensors are considered as input devices so they neither output anything nor change the state of the

environment
©06OEM, IE)D CONP® BRE OIREH® 5K), OK HBOS oBe)m emMO® MmO =dsded BHBFO®
60N eMWOG.

Option 02
To ensure interoperability of devices, particularly in the context of the Internet of Things (IoT) and medical

devices, several approaches and technologies are utilized.
CODO HO®), SeBeens) D 05 gSbeE®(l0T) ©& eeden DO HOM) ODHEHWO GHIHL
Homdson aondn H3P0, 880 HRML® o mSesn oD ewed

e Interoperability Standards - &b SmmSmded o8
e APIs (Application Programming Interfaces) — API (goe@eos Oi0od®ns anoi@uens)
e Cloud Platforms — ©g)® &

Option 03
An IoT (Internet of Things) sensor is a device that detects and measures a specific physical or

environmental condition and then converts that information into a digital signal that can be transmitted
over the internet. In basic terms, an IoT sensor acts as the "eyes and ears" of the IoT system, gathering
data from the real world and making it available for analysis and action. It is considered to be the primary
role of the IoT devices.

[oT(00® €03 gSmbeirn ) oedemn 0f) dewe @G0 6 8060 HBBORE HEs ®SHVS &
eMONOT G GoeNRE DD &lOLBBH WO BN, B dwews, loT wedewme loT
eeated “aifl om DN’ e T OB LD eEP® RO £l Oy WO &) Brede:r ©®
B el oem E) 6ed. &® (0T c©vdR YT MDHEMOD RS BIREES.

Option 04
Logic gates handle simple decision-making at a low level, rule engines operate at a higher level of

abstraction to manage complex decision-making processes based on multiple conditions and actions.
OB €010 omg IS HOR DO WS GHO, BB O8RS cwed eAes] cseed 0 o)
O ©eHTO B HOF S cos ©J0e® HLOLHn HAPVW eee HX WOR.

Option 04
UI (User Interface) graphics are the visual elements that comprise the look and feel of a digital product.

They encompass everything from icons and buttons to images and typography. These elements are crucial
for creating a user-friendly, aesthetically pleasing, and engaging experience.
Ul (38D an0t 9u@ns) @ide 0g) gdn SS0)eHnn con® oo Hided® cavs gow 8. D1ed,
gl on cATH® B0 O 68 g0 B o BRERE® &IaEs 8. 600 fo» a0BHED HS,
Qsed oo Hbndn ededns SHame 500 s 9o Oie®ms 8.

So, the correct answer is 3 .
OB, HOIOE BENO 3 @B.
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1. (a) Draw the expected output of the following HTML code segment when rendered by a web browser.

s oemss HTML ety 2e500 608 aolunds 968 Seieg 80 gedudm obe)mnn gEso.

<html>

<body>

<ul style="list-style-type:none;">
<li>Cricket</1i>
<li>Football</1i>
<1li>Hockey</1i>

</ul>

<html>

<body>

Note : Consider the following dotted line box as the display area of the browser.

0H® : cHD i) 9OORS D) i ML 08 gulKned Lebv® HOMMO®D R HRIS.

Cricket :
Football
Hockey :

Code Explanation — et etoe@® 50®

<ul style="1list-style-type:none;">:

o This tag creates an unordered list (bulleted list).
e®® ened® Unordered ei6nds (Qed ciBends) Sbawne ood.

e The style attribute is used to apply CSS directly to list. The value 1ist-style-type:none;
removes the default bullet points that usually precede each list item.
CSS ©ajo® EIBEnDD ewE®D Style copsesnn ando O&. list-style type:none;
oR9sers O O EiBdy aBodPnd es0 & o058 YRS R OB OB

e <li>Cricket</1i>
This creates a list item with the text "Cricket".
e®w» "Cricket" w» 0o o @8y gloons SHenn OGE.

e <li>Football</1li>
This creates another list item with the text "Football."
e®®» "Football" o &0 00w 208 @ildcdy aloens SHegnn Od.

e <li>Hockey</1li>
This creates a third list item with the text "Hockey”.
e®® "Hockey" eog 00 nside @idey abodns Soegnes mod.
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(b) A registration form for a speech competition and its labeled HTML source are given in Figures 1.1
and 1.2 respectively.
20D DOWRE OEH) BWOES0ed® ejo®we (registration form) & 8 @@ ®O» e HTML
0w (source) Gtow 1.1 o® Gien 1.2 985 BSOS O &io.

Back to the nature!

Speech Competition

Registration form

Name: [ ]

Gender: O Male O Female

District:

Email: [ ]

O Subscribe for newsletter?

| Submit |

% Western Province Environment

<html>

<..A.>Back to the naturel!</.A.>
<..B..>Speech Competition</..B..>
<h3>Registration form</h3>

<form method="..C.. " ..D..="./action_page.php">
<label for="name">Name:</label>
<input type=".E.. " name="name"><br><br>
<label for="gender">Gender:</label>
<input type="_F.. " name="gender" id="male" value="male">
<label for="male">Male</label>
<input type="_F.. " name="gender" id="female" value="female">
<label for="female">Female</label> <br><br>
<label for=" ">District: </label>

<.H.. name="district" id="district">
<option value="colombo">Colombo</option>
<option value="gampaha">Gampaha</option>
<option value="kalutara">Kalutara</option>

</.H.><br><br>

<label for="email">Email:</label>

<input type="email" name="email"><br><br>

<input type=".L." name="newsletter" id="newsletter">
<label for="newsletter">Subscribe for newsletter?</label><br><br>
<input type="..J.. " value="Submit">
</form
<br>
<.K.="wpelLogo.jpg" alt="..L.. " width="50" height="60">

<.M..="https://www.wpe.lk" title="..N..">Western Province Environment</a>
</html>
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For each of the labels A to N in the HTML code in Figure 1.2, choose a suitable replacement from
the given list. In the answer table, write down the number of the replacement for each label.

1.2 Gwmend cred®mn HTML ewdmed A 80 N e § O 8 6GRee 0 QeH metrnn, &
&5 BEneds emIOIDE®. i 8 6CRRWD &E)E MEEMDMEW B BENOL BXED BW) &BOS.

List:
1: action 2: a href 3: caption 4: checkbox 5: district
6: font 7: hl 8: h2 9: h3 10: head
11: img src 12: More details 13: name 14: post 15: radio
16: select 17: submit 18: text 19: th 20: WPE logo
Answer table:
A:7 B:8 C:14 D:1 E:18 F:15 G:5
H:16 1:4 J:17 K:11 L:20 M:2 N:12

1. The <form> Tag
<form method= "post" action= "./action_page.php">

The <form> tag is used to create an HTML form for user input. The action attribute indicates the URL to
which the form data will be sent upon submission. In this question, it points to action_page.php in the
same directory. The method attribute specifies how the form data should be sent. In this case, post means
the data will be sent in the body of the HTTP request, which is suitable for sensitive data.

<form> caeme =06 me)dn oem HTML esivdcs Sbegne 5380 @=dm &O®B. action
coeemens eredsies gElar H0e®s 6 esjo® ey Dy ER® URL O3, 6®@® ou®edE,
On O OREES® action page.php €O 6@ &O&B. method coEsetnn 2GS esjo® &Fim

wide @y MO OEHS DOB. 60 HOSNEDE, post Y ©0edE com e aee HTTP p®nd
o O &ro.

2. Input Text Field
<input type="text" name="name">

The <input> element in HTML represents an input field where the user can enter data. The text
attribute specifies that this input field should accept plain text input. The name attribute assigns the name
"name" to the input field, which is useful for identifying the data when it is submitted to the server.
HTML & <input> @@roe od6rmmO 5D it D¢ o e)® edypns Hewismn woOB.
text copSesnn @@ e Sedpn text e SEum @y VD HCeHS OB, name COERIS@END
Me)® P$eSYRO “name” Kk D EA) 6B, O® SDEHWHY 9ESES WO® 80 e HE® OISV
Berisa0s 8.

3. Radio Buttons
<input type ="radio" name="gender" id="male" value="male">

The <input> element with type="radio" creates a radio button that allows the user to select one option
from a group. The name attribute groups the radio button with others that share the same name, ensuring
that only one option can be selected at a time within that group. The id attribute assigns a unique identifier
to the radio button, which can be used to label it or reference it in scripts. The value attribute specifies the
value that will be submitted to the server if this radio button is selected. Overall, this code represents a
radio button for selecting "male" as a gender option.

type="radio" &8 <input> cEE®® 6LIew] ATV ©IEDH oo VG DGRBS O
SwPens eaid) M50 eSGHERDMIO 98 HEEME. name CEERISBEIN LHER) EAIBHD OO H® 6RE)
®SD) g g0 00 6fH OB, OO VAN HE DOWD & SWEENS SPIE eI O &
R0 oot DOR. id QMK eLEew] ATHRD gHNS HEMWBPVS E) B, O» 6ERE HE®O
e O &HS0 O cemd WOB. value copee R LEEN] CAMTHD WO aIHHD
eEDe)0nrd EESEs O® OG 5P DOB. PSHRE Dxens, PP eHr &8 gie MO ®
SwPens e "male" exd® oem ebBew) TNV Hewismw WORE.
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4. The Checkbox
< input type= "checkbox" name="newsletter" id="newsletter">

The <input> tag with type=checkbox creates a checkbox that allows users to make a binary choice select
or deselect. The name attribute assigns a name to the checkbox, which is used to identify the data when
the form is submitted to the server.When the checkbox is checked, the value associated with the name
attribute will be sent to server upon form submission. If the checkbox is unchecked, no value will be sent.
<input type= “checkbox”> @&& ©3GEDESHO O exden HEPD o) exideds god HSPD @B
e 80508 D SHLEG DORB. name coRSEIME B0EES MDD MV SOOB, O®
esiodn 6E8De)rwHd PESHS WO® 80 £ HE® OIHVO ®IDH) OB, B0508 MDD LENRHY
g 80, eeiodn 9Eler H3e®s &6 name CORSEMND 6O GBI GO® CEOIEIHBDHRO ©BOY)
Qed, B3H6a8 6™ HRNY) CMDECHD, FORE eMROS) EICR.

5. Label tag
<label for = "district">

The <label> tag in HTML is used to define a label for an input element, enhancing accessibility and
usability. The for attribute associates the label with the input element that has the id of "district".

HTML & <label> ecaeoe o) oS 0eH) 6CReN: 50odxn H580 @®8m DOB,
£e0G3MD 0 CoeRI®MD i) Engn WO®B. for @#mewe "district”" e id & &§id Me)® YENO®
00 eEARK HBSR WOR.

6. The Select tag
<select name="district" id="district">

The <select> tag in HTML creates a dropdown list that allows users to choose one option from a
predefined set of options.

HTML & <select> caeron 62058 Swcde ©doeads & Sndents emid®i®®0 od@rnd@eio
98 et one QIGENDN SN DOGE.

7. The Submit button
<input type= "submit" value= "submit">

The <input type= “submit”> creates a button that, when clicked, submits the form data to the server.
type="submit" specifies that the input is a submit button, which triggers the form submission process.

value attribute defines the text displayed on the button. In this case, the button will show "submit" to user.
<input type= “submit”> eSS0 @B, O BRW g 80, esiodw £ )Y 9E e
OB, type="submit" ee)nn 9Eles 5368 ATV D LeHmS WOB, O esioRw PEder HSed
HoOB® &9edR. value copemnn AT B ELOm 0 SHLODan DOB. R GOSIIESE,

TR £3HEDEO "Submit” eesiOs) &io.

8. The Image tag
<img src = "wpelogo.jpg" alt= "WPElogo" width="50" height="60">

The <img> tag in HTML is used to insert an image into a web page.

Src attribute specifies the source or path of the image file. In this case, the image file is named
"wpeLogo.jpg" and is located in the same directory as the HTML file.Alt This attribute provides an
alternative text description of the image. It is used for accessibility purposes, such as when the image
cannot be displayed or when a user is using a screen reader. Width and height attributes set the width and
height of the image in pixels. They can be used to resize the image without affecting the original image
file.In summary, this code inserts an image of the "WPElogo" with a width of 50 pixels and a height of 60
pixels into the web page.

HTML 8 <img> caeo® 0 890m0 Otewnt aiad® 5380 :dm) O®.Src @@nemn O 6@ed
YEIE® e MM SO OB, PR GOSIEDHE, O emMeP® "wpeLogo.jpg" eee H® DO e
god 83 HTML e@5® cpe O xPOPend 88D i Al 6®® copsesnn Otwed Jnge
©)d) T80 0end. O 2ebean e oM J0 e adbHewenny HO BHuddwnt @S
Do 80 05 geduzsm ol oc®m O =dm ©8.Width o Height copsesn @S Oroed
BER 00 €0 Boe O owel. B B0 emfDD DRSPS MO Oteed a@mn cdxs H3®0
80 S BE aw. B)OPGORES 6EE, 60R omw BEne 50D oges oo Boe 60D s ©s
"WPElogo" & Otewns 6O 8900 &rod DOG.
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9.

(©)

The <a> tag
<a href = "https://www.wpe.lk" title="More details">

The <a> tag in HTML is used to create hyperlinks that allow users to navigate to other web pages or
resources.

HTML 8 <a> caean @8 205950 0o 608 89 o)) oles 0 ©tdnided gi ope®
85 oNE SHn 530 @Sm) OR.

Href attribute specifies the URL of the page to which the link points. In this case, clicking the link will
take the user to "https://www.wpe.lk".

Href coetdeme odiEtr 6@y wo® 8968 URL 5w® 9038. 600 0801608, oE® B HOe®s
e0&em® "https:/www.wpe.lk" 6 eo® &) &io.

Title attribute provides additional information about the link. When a user hovers over the link, the title
text "More details" will be displayed as a tooltip, giving context about what to expect when the link is
clicked.

Title coeSemmn OED BERE RO eMONOT BerlR. elbHEweny OMER dw ardads 80,
OMERD DR e 80 gedue me W of BERe osehomn @) 66885, "More details" ©@® ®)wmaw
G cPDERE 9BwD crE COSDH) &Y.

The action_page.php file mentioned in the given code of Figure 1.2 is shown below.
esmed (1.2 tiow) ee®s’ action_page.php e@5d con &HO) &i.

<?php

$servername = "localhost"; $username = "root"; $password = "";
$dbname = "environment";

// Create a connection
$conn = new mysqli($servername, $username, $password, $dbname);

// Section P

$name = $ POST['name']; $gender = $ POST['gender']); $district = $_
POST[ "district']; $email = $ POST[‘email']; $newsletter = ¢ POST(['news-
letter'];

// section P end

// Section Q

$sql = "INSERT INTO applicants (name, gender, district, email,
newsletter) VALUES ('$name', '$gender', '$district', '$email’,
"$newsletter')";

// section Q end

if ($conn->query($sql) === TRUE) {

echo "Data inserted successfully!”;
} else {

echo "Error: " . $sql . "<br>" . $conn->error;
}

// Close the connection
mysqli close($conn);
?>

Write down the purpose of section P and the purpose of section Q.
P emded gogsn om Q emdes go@sn @Br) &5osim.

P : Retrieve the data, variables entered into the form
eeJORWD HFIOES WO Gif ey, JOESKS eODm ERA) OSD.

Q : Construct the SQL query using those variables. (in P section)
o® BOEnns Mdennsl SQL doa® exmdmwsie. (P emded )
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Code Explanation — etded cteig@ HO®

1. Creating the Connection
o0smOn HLene HGO

$servername = "localhost”; $username = "root"; $password = ;

This Defines the server name, username, and password for the MySQL connection. localhost indicates
that the MySQL server is running on the same machine. root is the default username, and the password
is empty.

e®@w MySQL 6850mdn oe®m e6)e)nmed a®, odBHend e 6 Jooen SHOdsmwn DO3.

localhost eesia® mosfesd MySQL esd)ome On0 wsgpund Sooidm & ROB. root Y
o8 =0BrD MO0 O oo Jooen HSn.

$conn = new mysqli($servername, $username, $password, $dbname);

Creates a new connection to the MySQL database using the server name, username, password, and
database name.

eEDI)ND MR, cOBED MG, YOserw 6H oM 68 MBI mISm OB MySQL oo
©OE)BD 90 BSOS HODmD DOR.

2. Retrieving HTML Form Data - HTML eejo®ed e @) @i&d®

$name = ¢ POST[ 'name’];

$gender = $ POST[ 'gender']);
$district = $_ POST['district'];
$email = $ POST[ ‘email’'];
$newsletter = $ POST([ 'newsletter'];

e $name is assigned the value of the name field from the form.
$name &0 eej0®ed D name WeSPWEd G®H ©OOY) EIER.

e S$gender is assigned the value of the gender field from the form.
$gender ®0 esjo®ed B0 gender Wedped go® OO @IED.

e Sdistrict is assigned the value of the district field from the form.
$district ®0 eesjo®ed &0 district Wedped amn ©DOY) EIER.

o S$email is assigned the value of the email field from the form.
$email ®0 esio®ed 80 cmail Hedyed amn ©OOY) EIER.

o S$newsletter is assigned the value of the newsletter field from the form.
$newsletter ®0 eej0®eld B8O newsletter HeSPed guw ©OOY) EIED.

Section P- P emoe

This section retrieves data from an HTML form using the $_POST superglobal array and stores it in PHP
variables

e®® emd® $_POST superglobal array endmews HTML ecjio®ndsl ¢Blo @eme PHP Sd@xswne
2C O DOB.

$_POST Method & $_GET Method

The $_POST method is used to send data to the server for processing, typically when submitting forms that
create or update resources. The data is sent in the body of HTTP request, making it more secure than GET.
$ POST 200 0)@omsens olos mes 0 GOTmEs DO ;D oy 9Eded H3e8E, orwe®
OEe®) e6DIKDN 0D Ly YD ®Dm MOR. ¢ HTTP 98@e® body emded wdy @ied,
®» GET p@wud o8 aosids ooG.

The $_GET method is used to retrieve data sent via the URL. When a form is submitted using the GET
method, the form data is appended to the URL as query parameters. This method is suitable for requests
where data retrieval is needed without modifying server state.

GET ®0e 0 ¢ &5 @ @30 $ GET 0w ®dm m08. GET p@n @8nens esjo®ss

9008 e 80, ecjo® ey Sa® ©0®S epw URL 0 & omed. c®@® O 6LD)e)n
DBBOD ONE MO T ER) @SR GOMS 0% 9CRE HEH KEH ©8.

~
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3. Constructing the SQL query using the variables
S0ezsnsl mdnens; SQL J9a® e@end®

$sql = "INSERT INTO applicants (name, gender, district, email, newsletter)
VALUES ('$name', '$gender', '$district’', '$email’, '$newsletter')";

e This line constructs an SQL query string to insert data into a database table named applicants.
e®@® emdmem applicants ®»@ e ©Fe) OO vy grad HS®O SQL 90ad nsindes oed.

o The INSERT INTO SQL command specifies that new data will be added to the applicants table.
INSERT INTO SQL 8o ®@85 applicants @00 &0 oo O 90 20 6c®s DOG.

o The columns (name, gender, district, email, newsletter) correspond to the fields in the applicants
table where the data will be inserted.

Bt (name, gender, district, email, newsletter) e5® GrEs DOY ER® GLEBDOBSES OQEd
g5 SedpdED gacle 6d.

o The VALUES part specifies the actual data to be inserted into these columns. The values are fetched
from the PHP variables $name, $gender, $district, $email, and $newsletter, which were assigned
earlier in Section P.

VALUES emoe @0 HOOED Gioes D€ N om3 5 Ho® 908, g0ns DSess
PHP 8®ezwed ©® $name, $gender, $district, $email, and $newsletter OBS O gmO &) P
emdes DRSS OO EE.

Section Q / Q e=O®

This section constructs an SQL query string for inserting the retrieved data into the applicants table. The
SQL INSERT INTO statement is used to insert the values of the form fields into the corresponding columns
of the applicants table.

e®® emO® applicants ®QOD EA) ®B e HIRES B oe®m SQL Sond® msnds eed. SQL
INSERT INTO goen goeloidsied 0xed gt HOED esiod Hedpdr aouns aioes
5300 28 DOB.

4. Checking the SQL connection
SQL od®asiamon «olide) S53®

if ($conn->query($sql) === TRUE) {

echo "Data inserted successfully!";
} else {

echo "Error: " . $sql . "<br>" . $conn->error;
}

This Code executes the SQL query using the MySQL connection. If the query is successful, the block
inside the if statement runs and Outputs a success message if the data was inserted into the database
successfully. Then the else statement runs if the query fails and outputs an error message along with
the failed SQL query and the MySQL error message.

e®® e MySQL o8sondn @dmens SQL 0a® Hwsen ok, 90a® obdm 8, if
SWMHO NG G JeES O FOIFOD O MO TM £ O©PLIHD MLIND HINED DEEEND
i oMot ofomn OB, SPa® oI e clse PMEX e d® gmO
gbdm § SQL dea® & MySQL etje ofidhe oo etie ofdins ofc)mn DOa.

Summary
BIO)GEW®

This code takes form data from an HTML page and inserts it into a MySQL database table. It establishes a
connection to the database, prepares the SQL query, executes it, and checks for success or failure, outputting
the appropriate message. Finally, it closes the database connection.

e®® exmm HTML 8908 ewmad codo e d» MySQL edo 68c) 8xond aroe O&E. 8@
e 68e)00 0ERSNOGE i OB, SQL 060 6me OB, 80 Husen OB, om DO
e gobdwm i@ olse OB, gen oML OHe)HR DOR. GOEI® DKers, K o ©Fe)
o8sMOn O €83.
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2. (a) A simple and high-level view of the data lifecycle consists of three steps. Write the 2 and the 3™
steps of the data life cycle.
00R 6R 6 9BE BIVVDS vl 8Os Opw (data life cycle) dig 80, Hw» BrOO HHBS BRSO
8. O8 ccdm» M) emdd BHOHO Br) £IOSM.

The data life cycle refers to the stages that data goes through from its creation to its eventual disposal.
Understanding the data life cycle helps organizations manage and utilize their data effectively. There are
3 main steps here.

e E0» Bpn ) o SLAe HB3e® B0 gOLMEd Vet H3® ) ®IS WO GOIS .
e 80 BP0 gORIR WO ISP HEONORD VYW T MLRETBED BEPMWOME HSBVD
on 8o 83580 cemd 8. 6®5 LI» B0 3w ©OB.

Data Creation - 8 Sb@xne

This initial step involves the generation or collection of data from various sources. Data can be created
through user input, automated systems, sensors, transactions, or acquired from external sources.

ePR HOBHH BrOOD 580 YRIGORS cT» cFNEH® 66 Oy HI® et 5. a3HED §EINW®,
S0weHn BB, wedew, Maeey 66 MHO YRIKORS @) ISR ®O®m) £ SO BE OD.

Example: A customer fills out an online form, generating data that is stored in a database.
€e)®0®: e)decai@weny VOO 6aj0RKE o) eBm HFEIND ®IAN) WO BM EBLEND BDOR.

Data Management - 5D t9&OaOIND

This step encompasses the organization, storage, processing, and maintenance of data. Effective data
management ensures that data is accurate, secure, and accessible when needed. It includes data storage,
data governance, data integration, data quality, and data security.

cOR BrH0 B et ©dNNG 53, KRR H3V, NP ©m HVBY B3O e 8. dee)d
e VELMDOMD OGBS ey HOOE, OB ©H OO DD QEO® Sk i D oHdW
DOB. OO e ©R) HO®, XD CIEH®, £5 SMAERD B3P, e QIMNBRDHO® OH EBD
POTSVD HIEH 0.

Example: Storing customer data in a secure database, regularly updating and cleaning the data to ensure
accuracy, and managing access controls to protect sensitive information.

CEDO: POBED 5D ©ANOD )JeHIBD 55 AN HEE, HoOOesMOK oHHD HOO SEeHm)
e 58co WO 530 om B0 HO® 0 ©EDE eMOndr ;o HO® oes Qed®
OEHRS DEIMWOI®D HESS.

Removal of Obsolete Data - @ &t 8w cdn 908 B3®

This final step involves the identification and disposal of data that is no longer needed or relevant. Proper
removal of obsolete data ensures compliance with data retention policies and regulations, and helps to free
up storage resources.

cR® oS BuOOD BOEOON GOMS eMO® 65 GEIE 6O LTD HED) WSO oo Aed HO®
ey 0. K@ o G ey 5B cpe 08 HE® edm Oed) WiHEE Besd oH eOREIB OED
FANR O oudd OB, oH KR 0Bes SHemd H3PD comd 8.

Example: Securely deleting old customer records that are no longer required for business operations or
legal compliance. Archiving historical data that is infrequently accessed but must be retained for legal
reasons, and securely disposing of data that has reached the end of its retention period.

CEBO: OO c0eHRE &) HHVW GHWEMD SEH) DOEODS HOGB emMOD 100 e)demiEw
DD HFODSHD PV £1FD. WEINOHDS ©edn O HYS D NS O» OCD) DA OB QO
cOSMBD £m Holemnn SO o 8 Oed) “i5ed WMEK gdes & &id eBim MOBBHD Aetd
He.

Accordingly, the three main steps are,
& 290 o BrdO n® O56s,

e Data Creation ef SHO@)200
e Data Management £55% DE@MDOMND
e Removal of Obsolete Data 0@ et Gw e 90s H3®
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(b) (i)Modern Artificial Intelligence relies on large amounts of data, which are often managed with cloud-

based storage solutions. What is the cloud computing service model used here?

20 mad® YEI®, O@N® (cloud) @ew Owe® (storage) dOEe® ®om) e O DEIDMWOIN®D
ee0® DMIR B ODIMHS @D wied. AHE MO O DE)NE ©dwEnD 66O mmadw (cloud
computing service model) @@= &?

Cloud computing services are generally divided into three main models.
E)N® 3w 660 RVHDBERS LS OL® HHWO 6AE) &Y.

Infrastructure as a Service - e6008 eeed WODE == (IaaS)
IaaS provides virtualized computing resources over the internet. This model offers fundamental computing
resources such as virtual machines, storage, and networking.

[aaS gsiobe)en @0®) aoos edmenn oo ©end@. 60 ;MWDK oo KBSy, AR 53 o
ERDOMB 15 Yo =0vn olen eend.

Key Features @@ i@

e Users have control over operating systems, storage, deployed applications,and possibly limited control
of select networking components (eg. host firewalls).
a0BHEnRS0 6PemRd c€Rd, ®RR) H3®, eWED) H;B 6K0ed 0 EBIOIVD HEWOL 0D
(ee): Mo BHEgOY) &) e ®ido.

e Highly scalable and can be adjusted based on demand.
9mg =0DIn e ol o0 9CeR P» CemHTD HbE BE HID®.

o Typically includes automated administrative tasks like backup, monitoring, and disaster recovery.
BIDDBERS CSSD, FIBSIMD 6 SE) OBDNND S SORFPH adeNE® MORRS HIRES €.

Platform as a Service - 8905 ee® 5€m® (PaaS)

PaaS provides a platform allowing customers to develop, run, and manage applications without dealing
with the underlying infrastructure. It includes infrastructure (IaaS) along with middleware, development
tools, database management systems, and more.

PaaS e)3esi@nRsld dne SHEmd® 6o ®Eees) 6O 6ked® o bien 53D, Mdew HS®O
00 DEIMDOIE HOPO 98 CEEH® OEMON 0EKd. OK0 PABY BaLWN®, ©OLIS ¥OERS,
e OFC) DEPMDOI SRS ©H HOY e 6f 6 ODE =®HEM® ([aaS) gines ©d.

Key Features - G @@

e Users can focus on application development and management without worrying about hardware and
operating system management.

e0HEDABSO cadr® 0 cPeHRE S DEDMWMOMEDE OIH WOEO MM 6KES ©OLAM®
606 DHSOMDOND e0E FOVNG 6RIY D¢ ®IN®.

e Provides pre-configured environments to develop, test, and deploy applications.
eRed® ©ObaNn HORD, alie) H3PD 0 6ReIPD e0-TomH BE BOB0ORS LBk,

e  Offers tools and libraries to support application development.
BRED ©OLANWD LMK BP0 c@DE® & libraries ©SOE.

Software as a Service - 8008 e@e ®acmo® (SaaS)

SaaS delivers software applications over the internet, on a subscription basis. These applications are
managed by the service provider, eliminating the need for users to install and run the applications on their
local devices.

SaaS e)onsd cea® B GSHOSER®D HO®) Dacmr® 6K E) ccBd. R red® D) noweim)

588 DERMWOMD WOH EID GO, OHEDRSD RYHeE SNH® CLIOOR 6KReS SNBHND WO
MWOam H3e® GOOEMOK PO WOG.
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Key Features - 98 @tS@zn

e Accessible from any device with an internet connection.
gS5obee OBRSIMORE &S BN CNOrHS £edv Bk .

e Users do not need to manage or control the underlying cloud infrastructure or individual application
capabilities.
e0HEDRS0 DEE® KOnE EHEDE em)) B5 6red HIBWDS DEPMMWMOIK HAPD 6e)) LIEMH®
5SRO gdun eened.

e Typically hosted on a remote server by the service provider.
DIVDBEHS 660 HErsn) S88 08D ELDIL)DMDD OBMONBOD OORS) IC.

The cloud computing service model commonly used for managing large amounts of data in modern
Artificial Intelligence (Al) is the Infrastructure as a Service (IaaS) model.

o ad® YEJeS (Al) Bwe oD @GS DERMDONL B3R 6e®) PHED MO O DLINE
edvn 660 gmadn O5fes one oHam® ece) ([aaS) ewadnd.

(i1) Quantum computers, although seen as a promising type of computing machines for the future, are
still expensive to own, operate and maintain. Suggest a technical approach to make the computing
power of the quantum computers accessible to public users as per their needs, at an affordable price.
BOS0® (quantum) 3w, GN®D SSOMD KSY OED gesH® DB HS RHD 6sd Bw
e 89) oy VOIS, HRIWODD 6® HVFH HO® DOV Bwed oS 68. edn ®Hid Fewd 6®
D0 FOOSZMOSND WIEes® RS WOSOE aldvmwdr 63K ARE SHMOD EAEL e
SRR erismOE DOSIS.

Quantum computers are advanced computing systems that leverage the principles of quantum mechanics
to perform computations that are infeasible for classical computers. Quantum computers represent a
significant leap in computational capabilities, potentially transforming various industries by solving
problems currently intractable for classical computers.

eS8 advInm ) HBMmDs OV HEM) BE eMHD I S8 Be 53O nem eSO
@SSy 8exed YEALE MO WO cos 0vMD B 8. FeDSOB ©SomEm ©OOED
BDOSS areBn o B8 Hewisan DOR, RS SOGID BEH) 150 JOED MM BOE
S0E® 968 882 LISy =elobomn BE OH®.

The following solutions can be provided for this problem.
e0® WIOED HEm CHD MO SO QIED BIH®.

e Provide quantum computing capabilities through cloud platforms, allowing users to access quantum

processors remotely without needing to own physical hardware.
$eS08 aldre MBS DEE 6DEm ®HO® ER) eeS®, mIB i@ BB DO
OEVHS emMOD 080D SeISOS eennd 0D L8’ 90 &dBHRNASO 98 ©EEH®.

e Develop and promote open-source quantum programming languages, libraries, and frameworks to
enable a wider audience to experiment with quantum computing.
$eIS08 adrman gSHe) ANRR oeH 0O obduen 8060 SDiv JE)KY BSOS
DO M), aSoWme 0 OF ©bmne 53 om cObInw H3®.

o Create educational initiatives that raise awareness and knowledge of quantum computing among the
general public and in educational institutions.
QRS SHDD O GABO® DS NE BSOS aSOMHE BEAE, £INOTHOD L EIHD
9HE HO® Bem ganesHn YeBSE B HESO.

e Use classical computers to simulate quantum computing environments and algorithms, allowing users
to experiment without accessing actual quantum hardware.
eS8 aBmenm ed00wrs 0e gISe@MOD® gHOMK S50 oBmds alvem B 53,
003 eS8 £ar® 0D EeB® MO GSHE) MNROD £OHEDRSO 98 HESE.
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(c) For the box in each of the following statements, select a suitable replacement from the given list and
write the number of the selected replacement in the box.
ony O O oM®ed &8 QDD QER MEEON® & a5 EIBEHeDs; emi0), O® HEEGMDME  Eow
6D BE oM.

list: {1-B2B,2-C2B,3-G2C,4-00d8® D)0 (payment gateway), 5 - ©5e0s56€8 (reverse auction),

6 - gods edge ebom®O (virtual storefront), 7 - e®& €O (web portal), 8 - @GO
0055edd (online auction), 9 - Mb®®® OEEsE (online marketplace) }

Let’s consider the meanings of each term here.
e®8 5 O & OO LSO HEM ARY.

B2B (Business to Business)

Transactions or relationships between businesses, such as a manufacturer and a wholesaler, or a
wholesaler and a retailer.

5B WERR O EMH COEECHEER 66 EM® COEEHEER 6K BARO eDegHeen S X0
g0 ©5ees) 65 HEISVM).

C2B (Consumer to Business)

A business model where consumers create value and businesses consume that value, such as a
customer offering their photography for a company's marketing campaign.

©)10ecxiBndsl 88 OIS SODIE WO 6 OO 8 gO® odeHiEmnE WOS NSO
MWD, 998 eleHiBmenty O® GROISHOMD OVHKOD HERDWOZ OBEIODE OE M)
9E0es wOB.

G2C (Government to Citizen)

Interactions between government and citizens, typically through digital means, like online tax filing
or applying for government services.

OB 0 SOBRS b gSnLEw), EPVesens H80C DO ®HO®), MDB®Y e 6®e) HO®
68} Oseld eLDOs aeem ared H3® 5.

Payment Gateway - e@d® £O0®

A service that authorizes and processes payments in online and brick-and-mortar stores, ensuring
secure transactions between customers and merchants.

®HEEHDOOS 6m OeEHES GMO OB ®Heey 6B WOTS MOOGOD 0B DEANC O
IO COECHIC NE KOS FHRD WO 6H OINRED CEDDR.

Reverse Auction - g5edsled&n
A type of auction where sellers bid to provide goods or services at the lowest price to the buyer,

commonly used in procurement.
s08e)e 6 AHED MDD B®, MigBwmold g8 Bed @R &) 66D areddd SRHBmordss
@8 D eOeEs DL®WHR.

Virtual Storefront - o038 edge, gebeam®O

An online website where products or services are sold directly to consumers, similar to a physical
store but on the internet.

emI5D COCEHIRDO ©P®» YT aSHONEEE SHSLEe®m 6 660 ©)TcHIBEDRSO LoD
Swon® ONE 60 gRSHH.

Web Portal - e®8 €0)0®»

A website that serves as a gateway to a variety of information, services, or links to other sites, often
personalized for the user, like Yahoo or Google.

Yahoo e&j Google 88 &3Grmns ©eHm cdes)) 80 8EORmON® WO @E, 88@ emMOROL,
eglD), e DN Ghd Dm HANE HEeH) £DI0NE 6EE 68OK WOD 0D FRSHH.

Online Auction - ®bowo® edecn
A platform where goods or services are sold to the highest bidder over the internet, like eBay.
cBay 9i8) gSoboen 905 9HE® E-aMO ®FR) 6®) D) SnEnm OEMOS.

Online Marketplace - @boo® 6dgesg

A website or app where multiple third-party sellers can list and sell their products or services to
consumers, such as Amazon or Etsy.

end® ©NKIH DMBDODS HES cceand DO SHSem 66 DS aredmsd e® Etsy
015 ©)0exniBnRs0 EiRsnrn 9O IHHRO el 08 RSN &) ene®d.
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Accordingly, the answers can be obtained in the following way.
& 699 oo MMOND BENOr ERIOD HNIH®.

(i) A web-based platform that provides a single point of access to arrange of information from
different sources, is known as a web portal .
880 YEIEORS Ieene 6MONOT SOBHNMO 0 meds ©edrdRD 98 ©EH® 60 e
eIEMDE 608 ERIVRE cEBS MIEHeS.

(i) When one requests to renew his/her vehicle revenue license and pays online for it through the
official website, he/she is performing an e-commerce transaction of G2C type.
WO 5O D®e MOKS s e HARD S 0D gOBens CE® WO & BEHm DVOOOHO
8@ ewds B0 Ay/aie G2C 9-D)Eessw OO ®yees dLG®e B DOB.

(ii1) The ABC e-commerce company does not allow buyers to explore competitor products from other
sellers within its website. ABC website operates as a virtual storefront.
ABC @-9)208530 @00, 6055 9R2@miidsies Sse)es nH® 608 R0 a0®) 6eiEd H3®O o
@HBWOOS0 98 eamee®. ABC 03 880 godn eDee, SebommmMOns cee THunmod.

(iv) In an online auction buyers bid for the prices at which they are willing to buy a given product or
service.
OO OSCEBRME DHSWOred] 8 MFNKE 6] LD e BRE WIHPVD HPS WD
SR oe® @8 L.

(v) An online shopping website is suitable to be connected to payment gateway.
oo 0y 608 gRdns, exdd £D0rE ©P® 68sR SR ewrivs ©8.

(d) () Your friend thinks the digital divide is a tool used for arithmetic division. Briefly explain to your
friend what the digital divide is,
B e@de® (digital divide) o> OHNHO® AER HE®) MOD DO PDEREH 6E® AVEE BPON
Bod. b e 05 NOTEIB, Ve FPOD WL c®eSe.

The following definitions can be used for digital divide.
gy eAER HEHm B MMOeE gbdeinod @Sm wE HISE.

The digital divide refers to the gap between individuals who have access to modern information and
communication technology (ICT) and those who do not.

oDy eAER BSeHS HeMmS DOSES HOH eMONOT BB HS5eBes Mennd ICT gedvw &iH
afOREBS om Ol eMAD QEG®ERDBS gm0 I SOBORE.

It highlights the disparity between individuals or communities with different levels of income, affecting
their ability to afford technology and internet services.

0 880 ee)nd dTOF 08 LEHEXS &) G gm0 SePmd @8Ry OB, MM 6
gSobee LD €180 ot RS aBHWE wedd VEB.

This term also describes the difference in access to educational resources and opportunities that technology
provides, impacting students' learning experiences and outcomes.

cO® cred® Basied era® HeIBHE oo SHOEORD ARDIM, VBRI HOO® HANESHD HBos
00 OSDDS0 £edn S8 edan € BSd WOR.

It indicates the difference between urban and rural areas in terms of technology access and infrastructure,
with urban areas typically having better connectivity.

MTeMD LeTKr 60 EODR CHEDS 50 MK 6 O8N QeE® GO0 EOND SRS WOB,
MO QeE® OIVNBERS L) emEe, HBASIMOE .

The digital divide can also represent the inequality in digital literacy skills among different social groups,
influencing their ability to effectively use technology for various purposes.

g eRe® 8590 P DHNKE O B8OC EEOD) NEEDDEE GERDIDMOD SHEIEHD BDE
o gm0, 980 o8 e MSBSID OERE)D e MO HPD RS HIHWOD PRES WOR.
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On an international level, the digital divide describes the gap between developed and developing countries
regarding access to and usage of digital technologies.

SOBSDO BTOTS, BBOE MBEIDO QEEHRD 0 MDD EEDSHNERS ©OLID 6 BOLAN®D
cOPS ©OB® C0DE MO SOHOK H80C 6RER B0 WOR.

In a professional setting, it points to the unequal access to digital tools and platforms among employees,
affecting productivity and career advancement opportunities.

DIBDRON LaIOT fE, O LSODRES amO BEOC DR ©® 6BED 0E® FOP® LEBOM®
ceasin® OB, dEe)BMORD 0 DaBdN LKW HOSNOSD DEOE.

(i1) E-waste is becoming a major environmental problem in Sri Lanka. Suggest a step that we can take
to reduce the environmental impact of our e-waste.
9-60cds (e-waste) & E-ed Yo )3l ®OEds DD ©edds Hed. o P-Goed3OE
e)0edn ee® a8 H000 g0 0o & B0 6rIGsE DOS.

E-waste, or electronic waste, refers to discarded electronic devices and components such as computers,
smartphones, televisions, and other electronic appliances. These items often contain hazardous materials
like lead, mercury, and cadmium, which can harm the environment and human health if not properly
disposed of. E-waste recycling involves reclaiming valuable materials and safely managing toxic
substances to reduce environmental impact and promote sustainability.

Sens’ gocds 6o 9erIeQIHD Gocdn OSeMS FeHms WOSES PODHED PEERIEDD CO® O
oD, SNV emis, OB ©m DN PCRISEIHD CELO O KR PR GRHOOE
e@e®n) 80 BrB, OKER ©® MEBKE &5 GFOIDO 05 i@ B O ) 5B e AHLO
eMDEEMD 060K &) B5HS ceIDBWO 5 BE NdH®R. Bexs Geeds oBDHOM® ©8) )36l
Aee® gO° H3® o®n HO®O O dbIHw HO® ©eHm T £03 HO® ) WD o B £O3
POBEDO DEEMDOMD HSOER.

The following measures can be taken to reduce the impact of e-waste on the environment.
9-60c0s B8 ©le0nd Bede PRSI GRMDO ISRV ©®HY HMOeE BROO OB &HIH®.

e Setting up designated e-waste collection centers
&% DO e Sz’ gocds dny 5368 P3SN B86D®
These centers can ensure proper collection, segregation, and recycling of e-waste.
c0R PBLNNOERD Beys aeedn 58 cen Oy DY, 0% H3P om o5HOPWome H3®
oadny DE .

¢ Raising public awareness
PSHMO £I5Os H®
Educating the public about the importance of proper e-waste disposal and the environmental and
health risks associated with improper disposal.
8 Bexns gecds Atend 5368 drermsn® om 58 e Ao B0 &) HBBR )5dw
®) oIS §OCNT BSEICD SHMO 1505 HSO.

¢ Encouraging manufacturers to implement take-back programs
Pen GBed Hiedns Huoen 5300 HemicwiEsS ST H3®
This ensures that old electronics are returned to manufacturers for proper recycling or disposal.
eSO @eEIEISN MO 558 £5HDFTWO® e Aed HOO oem HBNEHnDS 0D MO
R E® omd DOG.

¢ Implementing Extended Producer Responsibility
Sdtom Sy dde Fwen 835® (EPR)
Require electronics manufacturers to take responsibility for the entire lifecycle of their products,
including take-back, recycling, and safe disposal.
9eESEDISD SSemitsl 588 Mmon ®i5P, oHDFPWOME 0 MHOBEND Aetd H3O GIOO
RSP SSeende o8aden 8Om B HEH) DOHD MO WIHRD OGH ©8.

¢ Promoting Repair and Reuse - g@50:8w) 530 oo odn =2)0nn odbdean B
Encourage the repair and refurbishment of electronic devices to extend their lifespan and reduce the
need for new products.
96RBESD CLIMDR &Y MEO Ebe DGR om 2D HSLen oeH GOGIMOO &8 HS®
oes 50 geBidn) 500 om ob-tnome 530 Edes H3e.
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e Providing Incentives for Recycling
=508mosn oee ES EPm @) E®
Offer financial incentives or discounts for consumers who return their old electronics for recycling.
BHOPWOMBL BeH DO SIOH PCERISEISHD COMOM HOR @) 66H )SeHIBHRS M s
EC@SO® ex) TS @A) €.

e Creating Legislation and Policies
58 ol=iean oo o6css SHowne B3
Develop and enforce laws and regulations that mandate proper e-waste management and disposal
practices.
58 Bexns goedn DEIMDOIMD 6® end 5368 BEEDT 5D WO 5B o OB
o 500 on AL HOO.

e Public-Private Partnerships
O1E58-6e9€®RH HOBIBORS
Foster collaboration between government agencies, private companies, and non-governmental
organizations (NGOs) to establish efficient e-waste management systems.
;mbRSed Sexs aeeds DEIMDO 6D S0Bm B3O ©eHm OSB HODD, GSIEG®DD
oDBE B OXs O ©:0® (NGOs) gnd menidmd dbamw H3e.

e Organizing E-Waste Collection Drives
Sexns gocds Swy 5068 B8 odmn H3®
Conduct regular collection drives in communities to gather e-waste and ensure it is directed to proper
recycling facilities.
Benss ageedn 008 B30 o &) 58 £5HOHDOH cHemd® ¢dn ey HF codn H3®
BEH) Q50 ne 55cm Ony 53568 WOWMLS COBDSM.

e Developing Local Recycling Infrastructure
CEBRD £50FDmoOEn R cHRDd® LI H3®
Invest in and expand local recycling facilities that can handle e-waste safely and efficiently.
SensS goeds MOSBEND o6 MOESeRD exdodn ad ehn CHDTDON CHEKHWS OEH)
gericmnn 53 om e&d H3.

¢ Educating Consumers
o) 0caiBnds im0 53
Launch educational campaigns to inform consumers about the environmental impact of e-waste and
the importance of responsible disposal.
ez aocdnde @)0adn ARSI ©m DrDeds Awmid H3e® dievwdnd® BERRD ©)desiBnns
1508 530 oem GANESHD ONSO XD WOS.

¢ Encouraging Green Design
adn Sbownn ESes 53®
Promote the design and production of electronics that are easier to recycle, contain fewer hazardous
materials, and have a longer lifespan.
55O H3PVO car, FSDONRDO €08 &8 0N £ Y DIREES &5 PCRSEFH WO
oree® 500 oo Sdarean 53 edbamn H38.

e Supporting Research and Innovation
sbedem 66 HeOIBeEHRD onn 8P
Fund research into new technologies and methods for efficient e-waste recycling and waste reduction.
mbuse® Sexs gocds HOHVOME oo o3 0P 53R oem HD MBS o5 PD
B8€ae aoged obedegn.
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3. (a) Write down the most suitable replacements for labels A to G in the following flowchart which is
drawn to calculate and display the sum of first ten even numbers.
BE8 0360 ©oan) £HEE dND ®IH® DO gebran HAR oem &ie, g oL RS BOHEss
A 80 G et 6ERAR o D QeH GeEmn B0 £osim.

sum =0
count =0

A —No

B — Yes
C — sum=sum-+count / sum += count
Is count
n D — Yes
even?
© E — count <21 / count<=20
| F - No

G — display sum

count = count +1 Alternative answers for D, E, & F

D - No
@ E — count >20 / count >=21
F —Yes

[l e J

What needs to happen here is to check if count is an even number and if it is true then add it to the sum
variable and add 1 to the count variable. If the test is false, 1 should be added directly to the count variable.
In the loop represented by this flowchart, the initial value of count, the control variable, is 0. The beginning
of the loop can be identified as where an arrowhead hits when moving from top to bottom. Accordingly,
its condition should be below the point where the arrowhead hits or where the arrowhead is received. Here,
after the arrowhead hit, there is no condition related to repetition. Therefore, arrows should move to the
place where the head is. Then the relevant condition should be given there. Here the sum of the first 10
even numbers should be calculated. The first 10 even numbers end in 20. Therefore, if the value of count
is less than 21, then the loop should go back up and if not, that is, if the value of count is more than 20,
sum should be output and the flowchart should be terminated. Accordingly, the answers to the blanks in
the above flowchart are as follows.

cOHE Be Bv WHew count @O0 GA®De K ol WO On ovs O H® ® sum
B0Enn oem Oy O count 8Oz 15 dwn SRR, ole@d goos Osfes &S ©agd® count
S0ez3wd 1 S BEe CDK. 6P OIRE ©Dm® BB SHotemn O ESeE @E® JOEBD O
count & OB gOw 0 8. o &0 CHED VWS WO cr8emm J0 ¥ Hwwd il Dieem NN
@R HOBHK HED OB oD. & 50 08 cSeEBn O e By OO SHRS e & Hu
A% oo HI® EH®. B8 O Ho ey DB CHD HIBCS QHOPLBBWD GEIE GWMSEEBDL
eMEed. TS & Bn E M 60D MOS VE NX. 00 OB LR CIMBEEDD @A) €O QM.
COBE g 9000 0@ 108 ONd CIHHE VR KXY 0. €8 §00ed ©@3 108 O
ogesd 20 8. HAds e®BE count & O 21 O O/ gHOSES HB MNO® PHED OB WO EH®
Doten S gn WD s eDex H® OB count & gom 20 O O8) OiE) dex ®E sum
eBe)a0 DO RS HOH® OO DE KD VOB ©. & GO 9L WK ©OMes HSMSOERD §&E
BEnor oo o€ 8.
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(b) (i) What is the output of the following Python code?
ooy oBns emed o)t NOW &7

def func(n):
MyNumber=[ ]
for i in range(4,n+1):
if i%2==0:
MyNumber.append(i)
print (MyNumber)
func(30)

Let's study the given code line by line.
@ & b emed eSgens eSED gABM® OB,

def func(n):
A function named func is created with a parameter named n.
n 5% 2085rs o8» func H® Fows SLEe DO5 EJRE.

MyNumber=[ ]
Inside the function, an empty list is created and substituted for a variable called MyNumbers.
Gor et 58 Eitdnds Sdagmn DO & MyNumbers »H8 d0E3GE OE® MEE® DOY EIB.

for i in range(4,n+1):
if i%2==0:
MyNumber.append(i)

Here a for loop is mentioned. where 4 to n+1 (including 4 and excluding n+1) is substituted for its control
variable 1 at each iteration. Then in the loop, it checks if the value of 1%2 is equal to 0. Then that value is
appended to the MyNumber list. %2 means the remainder when i is divided by 2. If nothing is left then it
is an even number and if 1 is left then it is an odd number. Accordingly, it can be recognized that what
happens in this code is to calculate even numbers from 4 to a given number, append them to a list, and
output them.

eOBE for X ocHs 0B, OHE 06 CIE® O0es O» i ocm 4 80 ntl4 iud®d ntl OBHO)
e50) 8 O HOPLLNEEE e 088 Juw OB gsern o0 DHEE 1%2 & gown 0 O
o il od® OB, dede®d® MyNumber EIBEHD oe® & g®® append 603B. 1%2 @GS
gems edses i 28 ede 80 953 O® ORR. OHE HBOS @80 eednd O OIED HDNOLD
0® gm0 | B 950 08 O RS 0O 8. & HH© R MRt BDedSess 4 BO e

@ ©ABOD £330 OF® 90Jed ©RE) GING DO FO) EBEYODO append WO By HS®
RO HEM) OB V.

print (MyNumber)
This will output the MyNumber list appended with even numbers.
90Jed @ append @O @ MyNumber @iB8n0 o) 53 «@&E B¢ OG.

func(30)

The function is called here. The n parameter of the function is given a value of 30. Accordingly, the output
is a list of even numbers from 4 to 30.

cRBE Gow medd B OB Gwed n BOPHRO O eE® E & e 30 8. & gu® 4 &0
30 e50) 1B @0Ted ©@s IGENDN e EBemn HO® Be OR.

[4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30]
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(i1) Write down the output in the above Python code when the condition if i%2==0: is changed to
if i%2!=0:

(©

9o oBos emed if i%2==0: cmsiecBwn if i%2 !=0: ces cOx& we 80 uHe)wn e €7

Generates even numbers when 1%2==0. Here 1%2!=0 means whether the value obtained when i is divided
by 2 is unequal to 0. That is, it checks whether the resulting value is 1. So it gets odd numbers. Since
nothing else changes in the code, the output will be the odd numbers from 4 to 30 as before.

1%2==0 @&fnE @O0 ©-ax SHH® OB, 6PBE 1%2!=0 wensd gemsd Oes i 285 ede 8O
Qed® gm® 00 go®® 68, BSNB. ONB Eled® O® 1 & s =l DOR. dedad HVBS
QLERSEs DBEE ©@N) 8. Oy HEOS Ml cONS emOs VB ode)mn 4 80 30 e
5 RS 0dn) s =OER afe)mn Doy EAR.

[5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29]

Write down the replacements for the labels of the following Python code which has been written to
find the Largest of a set of integers.

5de oyuwy BuEo® SDew xR0 R &5 cow oBHS emed AR HEH HEEGD BW)
E5OSi.

def findlargest(myList):

largest = ..A..
for i in .B.. :
if i> ..C.
largest = .D..

print("largest value is",.E..)
list1=[4,6,24,12,8,94,22]
findlargest ( )

Here the largest number is calculated through a given sequence of numbers. Where the largest is the first
element less than the smallest value in the sequence or the first element of the sequence or 0 can be fixed.
It then takes each element of the sequence and checks if it is greater than the number set as the largest. If
so, that number is substituted for the largest. Outputs the largest at the end.

COBE 6e®» EE N FADONS NHES DNRDD AN BHND® DOY ERB. OBE BOPerS® largest
GERe G RE GHNON NE D5 VAR OO O8) &8 HO®S M) EIRENED Ol YERIOD 6H)
0 000 wg HiB®. 9% o6 PPl 9 O YErvw v O largest 6EH BOOO BE HRNOD
08) IEeB odi® OB, ded 68 »P largest OE®) OB GO EE® DWOB. GOMNES DERDE
oD 2BHIND DO,

Accordingly, the answers matching the blanks from A to F are given below.
& a65® A 80 F 50 Hdons 0 wigess SEROr c5ds 8.

A-0 /1 / 2/ 3/ 4/ myList[@] / or any negative number
B -myList

C- largest

D-i

E - largest

F-1listl

~
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(a)

~

A team in the school IT society has been requested to develop a software to help students reserve
computers in the school laboratory. The students are to be given the facility to update their
information. The administrator should be given facility to add/remove students to/from the system.
@)@ demmoed alumm 608 WO CHPD BEHO CeSO® BILWDDD O OLIDND WO EEE
6@ IT ©:vded DIMHENS 9CRS DO i), OHE DR eMONOT WOBMRD H3® CHED
BHSO EAIE® QUK. SERBRO BaS graes HORO oo g Bes 905 HEPD cenw® deEMO E® WH®.

The following is the data flow diagram prepared by the development team for the above system.
9D S50 6C® ©OLRD DIWANHE S8 owe WO EE T IR HOH® oD £1ed.

1.0 | Request Details
® x

Results ’ DI | ®

StudentId
2.0 |

®

Student Detail 3.0 |
Confirmation Students

A numbered list of replacements for the labels P to W are given below. Write down in the relevant
box the number of the most suitable replacement for each of the labels given in the DFD.

eG@ P - W oeo) 6es e)eE@n oo & 605 @ @iBened 1wed. gom & O 6CRRM HOEH) O
Qe MEEOMMEE Gw® &EIE Qs BHSIM.

List : { 1 - Administrator, 2 — Handle request, 3 — Reservations, 4 — Request details, 5 — Student,
6 — Students, 7 — Student details, 8 — Update student details }

el3dm: {1 - 301w, 2 — 9CR® &R0, 3 — 608 538, 4 - 9ER® B0, 5 — BRO), 6 — Bas’,
7 -80Ded 86800, 8 - 8 9800 WOSmREs 53 }

P15 | @14 ] ®2| &3
M6 | Q17|08 | W1
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(b) The computers are to be made available for students only for 30-minute slots between 8 am - 5 pm on
weekends. However a student is allowed to reserve only a maximum of two 30-minute slots per
weekend.
odase ENDR 60.0. 8§ om ©8. 5 oo «ds, 355y 30 » MESetedEd BRSO edSHID E)
ey Gim.0n 6B gSnrm.codd 3533y 30 medete ccwe O BHednd 08 e M.

Write down one functional requirement with respect to computer reservations.
olu®nm 608 5300 ge)e O MOLHRER gdvsom® (functional requirement) @w) €3OS,

First, let’s discuss about the functional and non-functional requirements.
€80, Homd oo Hmd ed® aoenm) BEAED W) DOE.

Functional Requirements - §RED §OGSH)

Functional requirements define what a system is supposed to do.
DORDER GOGBD) SEADOD BE WO € SLOOHL DOGR.

They describe the specific behaviors or functions of a system. These are the features and functions that
the system must deliver to meet the user's needs.

RS efBrnm 5HEBn add® e MLRRS BEH0 WOR. OBEPes OB 6EOIRS 6EH)
B0 ©eldn @y der®e® 0 MOBRS 68D)®.

Examples

e The system shall allow users to create an account.
BEABn 0GRSO B @iE@0 98 eeld.

e The system shall enable users to log in with a username and password.
efRBn eO0BED MRS o6 Jooent OGS )@ 800 adHendso HBd E eel.

Non-Functional Requirements - §OERD emO® HOGSD)

Non-functional requirements describe how the system performs a function, rather than what function
it performs. They usually address aspects such as performance, security, usability, reliability, etc.
HORVED eDe gOEnm I8HO MOSeS SCRB0 O 97 O MOEED B8 MLHrE 99 WOD
PWORR. VYS VNSRS MOB NN®, OO, CCeRIBMD, BEPODRBOD RMED HOSPEND
DOE.

Examples

e The system shall load the homepage within 3 seconds.
ofREn ov5ed 3 ey 8 S9D [OFB OG.

e The system shall handle up to 10,000 simultaneous users.
€50 O00 @dm wosimes 10,0008 0 ados8n wmn.

According to the question, it is asking about functional requirement with respect to computer reservations.
EENR0 gD, O® =0vmw 08 538 oBasinensl §md gdunm Wi SRGE.

So, following are some functional requirements of above computer reservation system.
OB, gy v 60 H3e® ofded Hwwmd OGsD) HBE’E c®my ered.

e The student should be verified when he/ she enters the system
Benw) B giod® O 90 Ry/aln cooan H3®

e Students shall be able to reserve the computers from 8 a.m. to 5p.m in the weekends.
o gsmeld ceiom § 80 00 5 50 355 30D ME SRS OEe S3XEND DSOD)
@0 & .

e A student shall be able to reserve 2 time slots of 30 minutes maximum.
Besernd cadd dvens 35%n 30D ME 8Oens 2 ©§ OO @B e 8.

e Only 1 student shall be able to reserve a computer for a time slot.
0 MR SORRS BEH) O BHednd SR SOVIMDEES 0% BE i 8@

~
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(c) Give one technical aspect that the development team should check when conducting the technical
feasibility study of this project.
c0® Oxaded e wwzm (technical feasibility) glzscomn B DO 80, ©OLRAS DHINGD
888 =0ue) wE 0o O MNTEHD FoOrE X EBOS.

First, let’s discuss about the different type of feasibility studies available.
SE80, 05 90 MO ®unD) GLZK® PP BEED WO WO,

Technical Feasibility - osSedte ctasmd

Assesses the availability of technology, resources, and expertise to implement the project. It examines
whether the existing technology, infrastructure, and expertise are sufficient to develop and implement
the project. This includes evaluating software, hardware, technical skills, and production capabilities.
Omeadn HRISen 538 oe®m MAOMR, OB 0 OO @) WHEd MB®E Mol WOR.
OmEadn ©0bnn S5O0 on Foew HORD MO0 COH MBSO, CODR OHEDE O
OMBO0 OIS, kS On ol DOB. Pacwe®, £adr®, MNBEHD NOEED O SSNEH
DBDEDS FLOBE® WO FIED ©8.

Economic Feasibility - pb8% @esend

Analyzes the financial viability, including costs, revenues, profitability, and return on investment .
This study involves cost-benefit analysis, estimating the total cost of the project (including
development, implementation, and maintenance costs) and comparing it with the expected financial
benefits or returns.

83010, )08, @HRTO0 ©® eSS ¥n 5P GINOD Y3 KHBMO SEECRMD WOR. 6
GRsEHED BOOi0-05Em Sueldemnn, Deaded o©Buben B3Oir (00bann, S 53R o®
olalele) Boam;@ Fned) aidnedsiy 530 o& gesudm Yoz 9BE e LHE 6P OIBE®
gioes 68.

Legal Feasibility - ceer5td @esm©

Examines legal and regulatory requirements, permits, licenses, and potential legal risks. This study
reviews legal constraints, including intellectual property rights, data protection laws, employment
laws, industry regulations, and any other legal obligations that could affect the project.

5500 05 5O GOO3Y), VRS, VERSY 60 S0 HHOW gOe)NE ol DOR. 600 FRBLNH®
RETO® efog alBDEnmS, edm Mmosen 55, AiBr 55, DLRASH OREID, B® DXBABWO DEST
o 0 Ja® ccaBm MED Gind® HHOG BVOS ©VERIOD® WOBR.

Operational Feasibility - e®e®u8® @osm®

Assesses the project's alignment with organizational goals, available resources, and potential impact
on existing operations. It looks at how the project will affect daily operations, including changes to
workflows, processes, and staff responsibilities. It also considers the project’s impact on customers,
suppliers, and other stakeholders.

HOOSD 9RI, 005 6les o ©O5 cPemwrd ewedd I8 S Hd PeLI® 6P ONeaBed
eeaEMIs® ettt OB, MOG O®, TOR oo MHO BWAR DD cOxe B3P FiuOD OMSaB®
cecHn cPemrd® HED AR MMON ecHd B ®HEEHWOIDS, 6reEBwos ©m e
NDRODODS weds Dxmated PRSI ¢ Ok HEM AEEB.

Schedule Feasibility - coed®e @30

To evaluate whether the project can be completed within a specific timeframe. This study examines
the project timeline, including milestones, deadlines, and the availability of resources needed to meet
those deadlines. It assesses whether the project’s schedule is realistic and achievable.

560 ME OPYOS nE OmaBn 5 wE oibe OS® GIORRD. R FABKND HOSLED®, HBH
DLHVOS o® OO WMEHDDS HROIRRD gOes 6nler Hede vsl® HlHOD DB MROIFD &dw®)
DOB. O® OMmmatied MEEHD®H® CIDODIE 6 M@ DOV ®ide Kl meadr WOG.

But in this question, they are asking about the technical aspect that the development team should check
when conducting the technical feasibility study of this project.
HYS, OO BENEGBE VY qosies’ 600 OM@IBHEE MBEHD @B FABRN® B HOCSE DL
DN 888 olPe DE gn MTedn Govn SEIEDR.
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e Isittechnically able to carry out the project?
Omeatn 5600 mvednm Derns HBd ©ode?

e Can the system be developed using the existing technology?
eeC D59 MDD DDERS SEAHD HOLIN® BE e ?

e Isitpossible to collect more technical resources if needed?
g0es 58 508 MBeHn 68es dwy HOPO eadHe?

¢ Is available technology the right choice to help complete the project in the allocated time and amount?
Or else is there an alternate choice?
O3CaBn OEeH 608 DO g5 YR 0N 608 DO I MR OOKG NE DHWNNRO ON)BAHD
o8abamens 5 H3P0 comd 53D ©O5n MBeMD SHOOE BOPE? SNEMHEMI 6ONS
08) cae® exdew Hede, .

o Does the school need specific technology? Or whatever the technology, is the school open to developing
the system?
CIRD SeEe § HEOD DMIRIED OGS 656? SHNOEMDD MNIENE NS OB SEAH®
©:0bmrn HOPD ewe Bdame?

e Can open source software be used?
B0ay YE)Q Pace® MO BE HIHE?

e Do you have technical resources (software/hardware)?
e 0o (@acwmrw/cadlr®) Hede?

e Are technical resources sufficient?
B 080 oPDndsie?

o Whether the technical team is capable of building a functional system?
MSeHND DHNEERD HRMS efRBnE EPD HiBrd BHede, ss®

o Whether the system should be compatible with other existing systems in school?
O® ofbn oenl £I50 O56® gemnd €5 00w gaNE S0 YHE KOS

(d) The waterfall model is suggested for the above development. Why is a proper requirement analysis
critical in this project to ensure its timely completion?
9D HOLANG HEH Enad emadw (waterfall model) ewim ©. 6@® OHmaBn Hwdm EHO &
530 wem, 5odes gouny) EHeCeMNLS 9 Dievs dses &d’?

The Waterfall model is a classic project management methodology where project phases are completed
sequentially, with each phase depending on the deliverables of the previous one. This linear flow resembles
a waterfall.

Eoai@ mmabn 0y ©8mDs DxmId DERMDOF POBen O MO OBE Oad GEBOKS
0800 0oBuban oy Eed, O O GERO 6sd &dd eRe)Hd® ¥ Oe) «5. e®® 6LA®
®ERIOP EO GICRDO oRG.

In the waterfall model, each stage must be completed before the next phase can begin.Accordingly, if the
requirement analysis is not carried out properly at that time, it is possible to develop a system that will be
rejected by the customers. Correcting that mistake is very expensive and will take time.

Enai@ mwaded, e GERd mOBm H300 60 at® GEBONR OBabe BE QNK.68 GO GOGLSM)
BuleCemnn O® gEerLE 5B o B cawmegems ©lexiBnidsl OB gfedes DoOs EAD
edBnn 0dbaen S0 i iy, O® Boe 5OIOE B3P g B gln O® gud MERXE OHOY)
.

~
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(e) Three students are to develop the reservation, update student details and manage students modules
separately. The IT teacher had taught different types of software testing. What is meant by “integration
testing” in this system?

60 5368 eVBWER®, BY ISHO WOTBMED H® RNXED 0 BHS DEEMDOF EBDVRE®
Bas Becemty OB 0 09D ©OLANG ewed. IT YWorndn 888 88 ®acwme» aduie) 538
Ob® cOSO) Gy, 6B BENHEE GoE odw@® (integration testing) welemsd @ geoms 60 &?

Software Testing - ®aggmen =3e5@)O

Software testing is a critical process to ensure that a software application functions as expected, meets user
requirements, and is free from defects. It involves executing a program with the intent of finding errors.
Daeemo® ademnn 0f) Pacme® ereds gedndn ol S 530, et gOwsm HEOIRD 6
eeje ORS emO D cudn H3 e HOMBRD HWORKHD. ecje ende® GOPMNS BHIHNS
Hoew H6® OO gt ©°O.

Types of Software Testing
®acwrn oldesmn OL®

1. Based on the software development lifecycle
Dacmre® 00D S0 OPr v oeHBD

e Unit Testing - oo ode) 5@
Testing individual components or units of code.
25 @00 e® ey v ole HGe.

e Integration Testing - Smadam @)D
Testing how different components interact with each other.
880 ©0:00n OScam 60 GSBHD H MO MO alde) H3.

e System Testing - ©€a8 &3s5)©
Testing the entire system as a complete product.
o8k SEIemnns e oSy EABLR oldise H3®.

e Acceptance Testing - 8gwi5e® odsiegne
Verifying if the software meets the user's requirements.
Dacemn o0BHED OGS 6uoIeses i ode 53e.

2. Based on the testing technique
eduesn mpenn Om ocmHPO

e Black-box Testing — e ®-ge ©d5@)®
Testing the software without knowing its internal structure.
05 GOS0 OBH® 6MEID AcWIrn &l HO®.

e White-box Testing — Ged» ®cgjen &)
Testing the software with knowledge of its internal structure.
DaeMeOn O8 OSSO OHn BERE, £iNeds ade H3e.

After performing the unit test of the three modules, the modules were integrated into a single intergrated
unit. Testing this intergrated units as a unified unit is carried out in the integration test.

c@BEe need Fon i@ Be 5368 ©nd, eRBRR S SEABRWO SMAER BE

@R, 600 n5 oSN SRR Swwes cee odie 530 gawed aodue® HEE Be ewed.
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(f) The IT teacher suggests the team doing a direct deployment of this software. Give one reason as to why
the teacher did not suggest a parallel deployment.
IT @Oi®n 6@® Pacwemn ayg Sdomw (direct deployment) HSP0 wEINWRO ewise OB, &
PRS0 Semn (parallel deployment) ewisen eenBde0 88 esinds csOs.

First let’s discuss about the four types of system deployment methods.
£ORers® afd SEmn B HDO @ie W) WOR.

Parallel Deployment - &®&00 &0)e®

Both the old and new systems run simultaneously for a period. Users can work with both
systems until the new one is confirmed to be working correctly. It safe, as the old system remains
available if issues arise with the new system.

SO 0 5O oD ccw® e odbedens Bem OO0 PHRIBPD 8. MO S SHOIOED
H® DO D HYOr O YOr OHEDRSO SEAD cewd® ©Be Of) BVE M. HO SEAH®
00 @O® §i5 D O PO® ©O5® DS O HOBBHE.

Phased Deployment - #£@000 &S0ew®

The new system is implemented in stages or phases. Each phase may introduce a part of the new
system or roll it out to a portion of users. Allows for gradual transition and easier troubleshooting.
20 POW HOIBE e GEOO 6® HGEWO DXer® . Hi® FEMVONER D ofHed MmOt
HESD) ERD e e3HEMRS eMOSMO OB EOgPD HIBK. WOCKS HPWOMD OB 6® eej®
SOMOMHO ong 00 98 HEGE.

Pilot Deployment - &O&e

The new system is first deployed to a small group of users (a pilot group) to evaluate its
performance. Based on the results, the system is then deployed to the rest of the users. Allows
testing and feedback before a full rollout, reducing risks.

50 odBr RSO 58 DD OB HODD oeH N 0BRSS IS (B
DHNNOS) 60 6weds Eed. OB v ©eHBD, SfABn ©nd 950 6OGePdES Om
eeds) EIER. GOe)DD &) DODS,088bE eEOEXDO 60 addesn oo gbiesietnnd 9f eel.

Direct Deployment - $»8 &S0)=emwm

The old system is completely replaced by the new system in one go. All users transition to the new
system at the same time. Quick transition with no need to maintain both systems simultaneously.
SO DOG HBRLIERSE HO PO O )00 HEE® 8. BOER c3HEHRS On® HOLSDICDED
20 BEABN0 BSORIM®D 60. SRS eeH® OO0 NS HEPD GOME MO PITOS BPISD®.

In this question, the most suitable deployment method for the above software is direct deployment.
Below are the reasons why parallel deployment being not suitable here.

cOR PBNEEE, PHM VICWOD HEH) OB HER 6KeHE PO DFex iy wedIRB. HRNSHO
B0)BDH 608 EMHIQEE® &Y D EIE6D.

More resources are needed.
8 se® 998 oled gdws 8.

Two systems take longer to maintain.
e€Rd eews oGy HOPD 8 MEXS Gmed.

Maintaining two systems is more expensive.
o5 cewms By B3 o8 B M.

Effort must be made to keep the two systems consistent.
@B cew agameE® (consistent) @) @0 ©3@Prs €136 QM.

It can cause confusion and frustration.
O DXNEDO® ®) DEHSO B BE ®IH®.

Since it is only for the use of the passel, any error is relatively easy to be resolved. Therefore, parallel
installation is not necessary.

00 ©IEHE MDD HEHR P OH DS, IO eciens NSO ©HEEdDs Bne) OD
anw. OPHR) VN0 SBHD FOGDS .

This is not a high-risk system that requires parallel installation.
60 SO SN OGS O &l Goe)Hd® et exed.

~
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(g) One member of the IT society wants a COTS (Commercial-Off-The-Shelf) software to be considered
for this system instead of developing it. Give one reason as to why the team should reject it.
ePR SERBL BOLANG EMWO, § OZDD S 60 5O orewsem (COTS) dnw oED AEDD
IT ®oo®ed 8 @Swents erise DORE. 9 Mo 6 bAm DHNKE IBs BSEMWIHVD &
650D W eOSi™.

COTS stands for Commercial Off-The-Shelf software. These are pre-packaged software applications
designed for a broad market rather than a specific customer. Think of them as ready-made products, similar
to buying clothes off the rack instead of getting a custom-tailored suit.

COTS @) &) 6058 aemernd. 680) 530 )Ccai@mennd 08 SO 6DEECEOEH OE®)
SLDm WO GgiB SBD HEO® DE Dac® 6REd 8. GHOIBRD MIREE® IEdW E) WIS
60500 O1dwens aie® BEE WP HP® D) KEHS BE SSE® ERd BHS®.

COTS software offers a practical and cost-effective solution for many businesses. However, it's essential
to carefully evaluate your specific needs before making a decision.

COTS ®@acmemn e D300 6eH Denidn o5 E®Ed Socds E el owes Dm,
BDOMRS DHROD 60 RVed 50D FOOSD) GEOHeds GIODD GBI ©8.

In this question, there are several reasons for rejecting the usage of COTS software to develop the
project instead of creating own software.

eOR EE®EEE, GO Bacwme® SHRn 56 0xPD D@adBn 0 bamn H3® eesm COTS
Vaemewn @O B3O gHede H3P0 ey HHews Hed.

e It may not be in line with school requirements.
00 2)6C GOOIMORD EMOIGERSND) Br &H®D

e Customization limits
amH0oBnogn )

o Dependence on the seller
SuHBmir O Wid®

e Integration challenges
S 5868 aBeri®

e May incur higher costs
8 Bwe® €180 Be d» &w

¢ Requires significant training
oIEB® Y SuMOS GO®BED

e Students miss a learning opportunity
Bas0 gewded oSS HBed

¢ May not have Sinhala, Tamil language support
BomE, CERAE D) DD EMHI® HIHD

e There may be licensing expenses
Aeepe)n 8red B0 ®iw

e May become more expensive over time
MRS 00w O8) B gl Sr /W

e Modifications can be difficult
cOmnes HB® g0t B &

e The school may not have control
CIRERD SIRHXD eMIB S0 I

o Seller will not receive support after some time has passed
®8 MEES OBY o5 DMBDOr OMIK CMRICRY) &I

e Upgrades may cost extra
ceEg® S3® (upgrade) oesm DO Yees diw B &dn

e It may not have the required specific elements for the school
08 ©)0ED OOB SEOD &o® GMBDD HIB®

e May not be compatible with school work processes
@)@ O HORSD eMDIERBD HH®
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5. (a) A circuit with three inputs (A, B, C) and one output (Z) is to be designed. The output should be equal to
1 when the binary value combination of the three inputs is either 1, 3 or 6. The output should be 0 for
other cases.

A, Bosn C &8 § ;e nobds o) Z o8 § 05 9500068 o@sidn odedrs SLenn ¢
@O g, M) NeS OB gXOses orerismn 1 e 3 el 6 ex) d» 80, ghomn 1 8w
@ ©. gemns godd) aes efe)mn 0 8o gu ®.

(i) Draw the complete truth table for the above circuit.
e &00dn 0 oBsben ounm DX &E .

The output should be equal to 1 when the binary value combination of the three inputs is either 1, 3 or
6. The output should be 0 for other cases.

;me)® fes €O amn serismm 1,3 e 6 O 80 afe)mn 1 O o 8o V®. GEHNND
goed) aem ebemn 0 8n guo.

ICN Combination | Decimal Value
000 0
001
010
011
100
101
110
111

»—A»—A»—A»—Aoooo>

el e k==l e k=) k=Rl v s

— O |~ (OO~ M

[« R Kl Rall E 8 Reol N Rl i OV

XA NN | B |[WIN|—
N[N DN ||| —

So, the truth table is as follows;
OB, Bt ORD oHw &0 8.

ICN|(A|B|C|Z
1 0(0]0]0
2 0(0]1]1
3 0(1]0]0
4 01 ]1]1
5 110|010
6 110|110
7 1]1]0]1
8 1(1]1]0
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(i1) Complete the Karnaugh map relevant to the above circuit according to the following format.
9o &08drd ge)E M) DO com Hwidn o0 6BubE WOSe.

First, let’s map ICNs.
€@, 8 ICN 8808vn o).

AB
C 00 o1 11 10

0 1 3 7 5

1 2 | 4 8 6

Now, let’s complete the K-map with 1/0 value for the relevant [CNs.
e, 68 ge)e ICN eee 1/0 gons 68 mes 8500 oBaben DOg.

AB
C 00 01 I1 10

o010 | 0

1 | 1 010

(ii1) Using the Karnaugh map, derive the most simplified product-of-sums (POS) expression for
the output Z. Show the loops clearly on the Karnaugh map.
Z gtemn oc® dvgses @ (product-of-sums) 08 ©OEDE OMG® e BHHE
DODenS DyBiesim oS, @ (loops) SteEl eEe Me) B5H0ed cosiosie.

To derive the most simplified product-of-sums (POS) expression using a K-map:
mes) S50 ®ISNeRs DM BOR WO Ee dwnedd (POS) smven dysiess H3RO:

e Identify and group the 0s (0 ®gemene DWNNE DOiD)
In a K-map, focus on grouping the cells that contain 0s. Each group of zeros will correspond to a
sum term in the POS expression.
mes)) 850D, 0 8w cernr WG H3® eWeds FOVNN® WY WOSD. &I® og,
omwi® POS gmo®ed dnndwd gaoie 8.

e Form the sum terms (&) 5368 e, ecsS™)
For each group of zeros (0s), form a sum term within that group.
o O ) LS oem, O DM nE Oy 5368 sewnt @esks.

e Combine the sum terms () 5368 oec, SmAED wOS®)
Combine all the sum terms by multiplying them to get the final POS expression.
g9e)1® POS mean ) 030 6es) @ 53608 Brg® dwy H3e® e SMAER woses.

Alternative answer

AFC Bec A+C

AB AB

N o o1 /10 S AN 01/11 10
JODRIC 0 @E 1 fo\:—h A+B
Ll |t @E(— A+C L1l @% A+C

Zpos = (A+ CO)(A+C)(B+0) Zpos = (A+ C)(A + C)(A + B)
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(iv) Draw a logic circuit for the simplified expression derived in (iii) by only using NOR gates assuming
that the complemented inputs A, B and C are also available.
oo (ii) 8 ERIVS EOEDR m®mn e NOR €00 o adn emeds mbOBn odedunes
aie, 508, A, B oo C (800D §6)®) 6ps® @)oo &b 00 conEaan Doss.

ABC ABC

DT

<

i

For Alternative answer

ABC ABC

AB

i
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(b) Using Boolean Algebra show that AC + AB + ABC + BC is equivalent to C + AB.
AB® s ofne @mdmens AC + AB + ABC + BC 3@w gm®w C+ AB © o@)» 0 20 essiosie.

Method #1

= AC+ AB + ABC + BC
= AC+ ABC + BC + AB
= (A+ AB+B)C+ AB
=(A+B+B)C+AB
=(A+1)C+AB

= (1)C+AB
=C+AB

Method #2

= AC+ AB + ABC + BC
= AC+ AB + (AB + B)C
=AC+AB+ (A+B)C
= AC+ AB + AC + BC
=AC+ AC+ AB + BC
=(A+A)C+AB+BC
= (1)C+ AB + BC
=C+ AB+BC
=C+BC+AB
=C(1+B)+AB
=C(1) + AB
=C+AB

Commutative Law (a3)1e€® &2)®)
Distributive Law (8&@0® &2)c)
Redundancy Law (0@850=f &8))
Inverse Law (g8eci® &)
Identity Law (0b800)®3 &%)
Identity Law (0b800)®3 &%)

Distributive Law (8&@0 &)m)
Redundancy Law (@805 &810)
Distributive Law (8&@0 &)m)
Commutative Law (a3)6€® &2)®)
Distributive Law (8&0% &)
Inverse Law (@Beci® &)
Identity Law (e00&)@z &2)wm)
Commutative Law (3)6€® &2)®)
Distributive Law (8&@0 &)m)
Identity Law (b0&)®3 &2)0)
Identity Law (b0@)®3 &2)0)

~

(c) Consider the flip flop circuit shown on the right.
enfes ereds 8geog (Flip-Flop) odedn semse.

First, let’s look at the truth table of the following SR latch implemented using NOR gates.
€80, NOR €910 andmensl §usidn w0 e oo er3e®® SR latch dend oonm) D90 DEE.

S R Q Q Comment R Q
0 0 - - No Change

0 1 0 1 Reset

1 0 1 0 Set —
1 1 0 0 Invalid S Q

(i) Assume that the S input is 1 and the R input is 0. What will be the output at Q?
Saemn 1 oo R oe)oe 0 0id conenn 00s5®. Q abe)mn oo 8 €7

Q=1
(i) What will be the output at Q if the S input is now made 0?
S e et 0 wg 80, Q edeymn e 8 &7
Q=1 (No Change)
(i11) What will be the output at Q when the R input is now made 1?
R #e)»mn et 1 wg 80, Q gbe)mn nde 8 &?
Q=0
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6. (a) Draw a sketch to show how a file server (FS), a printer (P), a switch (S) and two computers (C1 and C2)
should be connected in a star topology.
MOW) SOEDWDO (star topology) &® ey edde)owwe (file server) [FS], @cwwe [P],e8080we
[S] o v cems [Cl oo C2] 0850 ©E @ MmO £1dRd g BOHNT GES.

Optlon 01 Optlon 02

FS 1 Fs o

e And here the printer can be connected even to the C1 computer.
OcP5® 608 Cl aldvamwd 8O §en OFPK OIS DR &Te.

(b) A port number is also used along with an IP address in a network communication. Why?
R 655e8e»0nE, IP PO GRDHOD eedS fowwe ¢ (port number) ®)OD 8. & gi&d?

It identifies the process involved in the relationship.
0% OEISIMOEO &e)E O HOBL ®EM ®).

Explanation - ©exg@ S3®

e [P Address: Think of it as the street address of a house. It tells the network where to send the data.
IP B8a: &0 500 O BB e BOS®. £5m Gidr Wy SIING OB HERKD Bry) EIed.

e Port Number: Think of it as the room number inside the house. It tells the network which specific
service or application inside the device should receive the data.
eMEOS) Fo®: OB HO® BE D MO0 D CRE DMHSD. CSlOR NE G5 Secidn 8D
6] 6HER £ ER) WD @Y BHEXO On BKE.

When combined, the IP address and port number make sure data gets to the right device and the correct
application or service on that device.

EmRER e 80, IP B0 66 eMedS Gw® B HOIOE CNeOrD Bm OO EE1®ed HDIOE,
eREPD el GO0 EIeR® VDD O® AE) @H.

(c) Consider a subnet with the network address 192.168.56.128/26.
192.168.56.128/26 &R e0)@d 68D COLRMES OERDSM.

(i) Write an example IP address that can be assigned to a host attached to this subnet (in dotted decimal
notation).
00 COYIRMD 6IFR ©FMOWO (host) ©@dw @i [P er@ds oesm oS 5
c®RD gowndsl (dotted decimal notation) W &OSe.

An example [P address is: 192.168.56.138
€0 [P @8swes: 192.168.56.138

Any answer between 192.168.56.129 and 192.168.56.190 (both inclusive) is acceptable.
192.168.56.129 & 192.168.56.190 (ceo® &indd) gmd cOH® Jon® BEnone SEoD HNHn.
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(i1) Write the first and the last usable host addresses in this network (in dotted decimal notation).
600 M)Eed ®TD BE b Ol 0 OIS HBMOD [P ewg B OO HoHNRRS BrsS.

192.168.56.128/26
192. 168. 56. 10000000

Net ID Host ID

192.168.56.10 000000 = 192.168.56.128 (Net. ID)
192.168.56.129 — First Usable IP Address
192.168.56.10 111111 = 192.168.56.191 (Broadcast ID)
192.168.56.190 — Last Usable IP Address

Therefore, the first address is (9@ og® @B»w®) —192.168.56.129
Therefore, the last address is (95 gde)® @8xw) — 192.168.56.190

(iii)) How many host addresses are available for use in this subnet
eOR £oMEEE HFMOD 6eH D8m 530 8 IP 6§ v#® emedw &?

64 — (NetworkID + BroadcastID) = 64 - 2 = 62

(d) Suppose an Internet Service Provider owns the 192.168.56.32/26 IP address block. Assume that the
provider wants to create four subnets namely, Subnet A, Subnet B, Subnet C and Subnet D from this
address block with each subnet having the same number of [P addresses.
aSbeE 6D orerBnmodny ond 192.168.56.32/26 @@ mite ok Bosi®. c@® 6wy
mgdtens’, subnet A, subnet B, subnet C ®@& subnet D eeBsl cotie oHmdsl 6 CoOSHRODO®
0@ IP ew)§ @S @ed® 6B 680 &rerBmod aden 68 Wil CODEEND DOSS.

(1) Write the subnet mask of the above given IP address block in dotted decimal notation.
€ gt® IP ey mgided cosie gOogn®m (subnet mask) 88 oG gowmnds @w OS5,

Subnet mask - ese)e OO (Net ID—1, HostID-0)
IT111111.1111111.11111111.11000000 = 255.255.255.192

(i) Write the number of host bits needed to create the required number of subnets.
S50l cop ®® Son HIRD OB okmonm dQ (host bits) ®En® emedy &?
4 subnets(ceHE@ 4a5) = 2"
n =2 (number of host bits - &F@OD IQ GEV)

(ii1) Once subnetting is done, fill in the following table.
COLRNENS GHNOD com 0 gt XD 6BxbI wWos.

Alternative 1

Subnet Network First Usable IP Last Usable IP Broadcast
Address Address Address Address
A 192.168.56.0 192.168.56.1 192.168.56.14 192.168.56.15
B 192.168.56.16 192.168.56.17 192.168.56.30 192.168.56.31
C 192.168.56.32 192.168.56.33 192.168.56.46 192.168.56.47
D 192.168.56.48 192.168.56.49 192.168.56.62 192.168.56.63

Alternative 2

Subnet

Network
Address

First Usable IP
Address

Last Usable IP
Address

Broadcast
Address

o Q=

192.168.56.32
192.168.56.40
192.168.56.48
192.168.56.56

192.168.56.33
192.168.56.41
192.168.56.49
192.168.56.57

192.168.56.38
192.168.56.46
192.168.56.54
192.168.56.62

192.168.56.39
192.168.56.47
192.168.56.55
192.168.56.63
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(e) (i) Write two functions of a proxy server in a computer network.
HewiBn eeDe)mn® (proxy server) 8® mbns ecmel @) cdsis.

A Proxy Server is an intermediary server that sits between a client (such as a web browser) and another
server (like a web server). It acts as a gateway, facilitating requests from the client and forwarding them
to the appropriate server, and then returning the response from the server back to the client. Proxy
servers are used for a variety of purposes, including privacy, security, caching, and controlling access

to resources.

Proxy Server &) e8O)@Bewnn (608 RYROLHS Oi8) 0 DO eSO)BDRE (6OB 3D
O5) g0 OH® gONE LDIINNRH. O D100 e HW WOR, LOPBWEHS HBRS
con DO ) gen LDRDE 60D 6RY WOB, 50 8DL)MERs QIERm OBHDO®
eSDI)BDE) 0D HOE @) 66H. Proxy eSIINDRS QEORNTO®, MON@D, ardten H3®

on 0led 0 £efnn ©IErH® D3R ad® 880 oYY e DS ©8.

Acting as an intermediary between the user's computer and the Internet / Providing access to the
uncensored Internet / Allowing client computers to make indirect network connections that are not
direct to other network services / Helping users browse websites anonymously / Providing a high
level of privacy / Users' real IP addresses hiding

edBrRDWEE v &) GIOBRG MO GOORERR R MOWH HO® | DIOH®
eMWE GSDLSEHBO QeOBN EAER | S SOWIHDMORD 0N SR 660) 6Om &ags
e®O DY OB HPSD S DO WSRO 9 EA) ER | OBHENESND SHLMBWO O
688 B80u600 comd 53O | 9ug ®J0e® eeNEHORDMOGE EMER | dBEDBsied iRt
IP B8» &t®d®

Storing recently requested web items/pages for future request
8O 9CRR He® VHDE 9Ce O aloe | 89 vt H3®

Caching reduces the time it takes to access web pages
B 53 S 0 8] 0» B85890 vHwd® ME® &8 H3®

Securing the network by spying on outside / preventing attackers from entering a private network
BER® B05H8 M) O® BHE® QOTED HA® | LMODHS QEGORD HEDENO GO® O® DEIO®

Web Request Forwarding
03 9CR® ey H3®

Content filtering
asobon eead®

Acting as a firewall
B5 =90 cem Ho H3®

Save network bandwidth / Improve network performance / Share network connections.
SR DE® BER QAUBR | R MHH ERHH 8 Er BB | e VS ERENHD

Helping users control their Internet usage
e0Bendses gslobee Bnn eemn H3D ced H3®
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(i1) Write two properties of MAC addresses assigned to devices connected to a network.
a3®#D S)ERENO HBSH co)vdED &t®ede MAC er@de »d Eiiesn e Br) 505,

A MAC Address (Media Access Control Address) is a unique identifier assigned to a network interface
controller (NIC) for communications at the data link layer of a network segment. It is used in various
networking technologies, including Ethernet, Wi-Fi, and Bluetooth, to identify devices on a local
network.

MAC @8»® (@05 £e8® o)e® 850 B8 SR eMOHD oD O8N SO0l BsSHeOeHN®D
OCH SR GNOReMS ©IEDXNO (NIC) @00 18 93 HEMOHIHOD. O SNSHH RO

CE1® HEM @ISR s Sobead, Wi-Fi oo g9 arod® 880 Hemosn oNSemnnssd edm)
@8.

e Their length is 48 bits. / They are divided into 6 parts separated by (colon). / is a six-byte
hexadecimal address. / is a 48-bit address that contains six groups of two hexadecimal digits
separated by ":".

e Eo JQ 488. | &0 : (colon) BS 6O wO® @ MO 6O 6RE) . | O JBO
o0 28 co® C8aLH. | &x» (43-bit) CBxE O gmd O "" PGS eOF WOM @ ©8
e®On PERBNE eemD WD HwE gl 8.

e They are physical addresses. / They are encoded on the device itself. / They are attached to the
networking interface (host).
80) ee95m T8 0. | §0) corrwedd ovm WO &Y. | SO HHEDO FHOIRHIHO
(HO@D) ge2m &ro.

e They are assigned by the manufacturer.
£0) HEeiemn) S8 =00y EIed.

e They are permanent. / cannot change them.
80) 6880 8. | &0 O wE ememD.

e They are unique addresses assigned to the host's interfaces. / MAC address sharing is not allowed.

80) eBkmomed anoIRnENs 0em ©D0) aid oo 8 0. | MAC C8®® ede) Wid®D
goe0 oNo.

e MAC address is in the data link layer.
MAC @8»w» edp 08asln &8doed Huien 8.

e The MAC address cannot be easily found by a third party.
MAC @850 650 ODEDON0 OHReDs) 6EIMNIHOD M.




RAVINDU BANDARANAYAKE -9- Hictfromabc

r

7.(a) Assume that you are given an Arduino UNO board (Figure 7.1) along with the following items:
20 mdges’ UNO goowes (Gtow 7.1) oo glo® ¢ 0068 @@ agiond oemee.

¢ Passive Infrared Sensor (PIR) for motion detection (Figure 7.2)
DR HEMHD ©e®) OE» gediowm ceedemns (Passive Infrared Sensor [PIR]) (St 7.2)

o Sensor for ambient light detection
SO8» geEime (ambient light) ®e@d® ©E®) o686

¢ LEDs, Resistors, and a Power supply
meind de®ide Rewid (LED), afediam (resistors) oo Je@R@ orow®s (power supply)

PIR Sensor
—1VCC

—O/P
—prGND

B
Figure 7.1 Figure 7.2

(i) Identify the parts marked as A, B, C, and D in Figure 7.1 and briefly explain each of their functionalities.
Gtew 7.1 & A,B,C o D e % D0 &5 6mds agmens & dHecmend mbusmon
©IeNds ©meS®.

Let's describe A, B, C and D shown on the Arduino UNO board as follows.
o MZen] UNO e0died ciseds A, B, C oo D con o3 8800 2O8.

A —USB Port \ USB e®ed8

The USB port on an UNO board connects it to a computer, supplying power and transferring data.
It allows for programming via Arduino software and facilitates communication between the
microcontroller and the computer, enabling code uploads and output monitoring.

UNO g00®n i5 USB eeddn 00 od0amend o8si 908, den aiele om s
ot HG® Be OB, O Arduino Pageme HO®) PR HROD 98 HERE® GO BEE
CIEDR 06 O0VIMDR GO0 HS5HETEHD oHe WOR, ey RO HO® o® B5E)® GISSIND
oo DOk.

B — Analog input terminal \ 580® ®e)® 98

The analog input terminal reads varying voltages from sensors that output analog signals. These
inputs convert analog signals into digital values for processing by the microcontroller, which is
essential for measuring physical quantities like temperature and light.

5500 §e)® 98 50D oer) OBHDR WO ©eden OFPS O O» eDigdnm BwddE.
cO® me)» PBS cSMTOW 0B MEEidK OS5 eI SR HD oeH) GOSDGS O
BRYE SRDR OBS IR OEM OHN® 0er) GHD GORs DD e3DLIIRG WORE.

C — Micro controller \ sS@g o@D

The microcontroller acts as the central processing unit of the UNO board. It executes uploaded
code, manages operations, processes inputs from analog and digital terminals, and generates
outputs based on the program logic, coordinating all board activities.

sge @enn UNO g00ied 905 oaimn® Snme 6ee H) D08, 8k RO DO @ Cm®m
DR OB, eReHRE DEPMWOI®D WOB, B om Fon cbosin DR EIER® §E)®
owed, oo BHE® 890 Sumond HBRSLWOID WOBS DRHOHs HOVHD B SeHBD
ofe)®ns Samn DOG.

D - Digital input/output terminal \ o5 (G-2m0t) PE)D/B® A

Digital input/output terminals interface with digital devices. Configurable as inputs or outputs, they
interact with components like LEDs and switches, detecting or sending digital signals to create
interactive electronic projects.

G Col® 00 goidm ME)D/ete)s cbusy GRORHINS DOOE. Me)® e®) o)™
eR® Do BE &, §8) LED oo &80 815 0000 08 g5obEn 9o0d, asobwmmd
PeRIEDSD x5 SHoOEnn DG 6eHm) GoHy Gott) HEMNSHO &) iR Be WOR.

~
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(i) Assume that you want to build a 1oT setup that switches an LED light on when motion is detected. It

is further required to switch on this LED only during night time. Draw schematic diagram connecting
the Arduino board and the items given above as necessary in order to build this setup.
DEHWE HEM®D 80 Mmeid de®ide BewiRwe (LED) ¢80 (switch on) &)X £d5 gsiobe)e
(I0T) groges @0 ADO gdes il Bosim. o0e e®@® LED » cidde gties OF meecE
0. PR IOOR eMAMBRD AR MIRes) GOOW® PG gum ee® @ alo® 58 ©3f
0PSRN WO GEodr e1dRd g OreeHMNS &E .

-

)

=
N

W o
RESET § <

RESETZ
AREF

ioref

<
S DORX
DITX

D2
D3 PWM

D4
D5 PWM

AD

o Arduino B
- D& PWM

— A2 Un() D7 |—

— A3 (Rev 3) D8 }—

—] A4 D9 PWM |—

—] A5 D10 PWM p—

D11 PWM [— LED SZ‘\

R1 g o12f—

—{ N/C D13 |—

GND

d

(b) An e-commerce warehouse automation system includes a set of agent-based robots which move ordered
goods to their respective dispatch areas to start relevant shipments. The Figure 7.3 shows the latter part of
this system. A Quality Control (QC) Officer inspects the goods of each order as it passes on a conveyor
belt and confirms to a software system (Delivery Handler Agent) that the order has passed QC. The
Delivery Handler Agent directs the package to a mobile robot at the loading area. The robot agent reads
the package barcode to determine the appropriate dispatch area. It then navigates the robot to the relevant
dispatch area, scanning the path and avoiding obstacles while on the move. The Dispatch Handler Agent,
another software, validates each package at the dispatch areas and informs the Dispatch Officer to confirm
its decision. The Dispatch Officer can override Dispatch Handler decisions if needed and directs the
confirmed packages to the postal division.
9-0)fssw A8 ©AVOD SDGe KSP® (automation) ©€RBwD, MBom HSE MOBL HI® e
a8 g ®HEND OO goE SOTmos SDWOERD v o 6ded] oD (agents) OYHES
eSS © ofbed oo e On 7.3 & eied. us® @eE® (quality control) Se3Sw®
oI® FIENORN® MR Dme ©Jwm (conveyor belt) we 80 odsi® DO, IR HTO LIRSS
00 § OO Pacrr® SEABWMO (6DEBS HEOOm MO [Delivery Handler Agent]) &e&gdt eoO&.
GRED HROID® MOHW® A 108 EEE®ERE Sm® 0ERDWO NEWSW CWIPWOR. 60 WIOW®
eteisecs Bor esmw (barcode) Bwd) ge)E BOTimOn SNDG EEWBHE. O» &80 B B3wwdd,
g0850 ¥uwndes ao)E, B0TmOs SDHWO 60D WY WOOR. HOB BALMMRE B BSOS
®Eow® owme (Dispatch Handler Agent) 805500» SOHOEE ©i® Seifsn® OE-GQ®O®
830s5), Bo5kmo® SISO B HOMD DHHHOT WO 6RE £50R. BONOs) SeM3WO OGS
58 B0508 HEOWO® WMOWEE HOM eMHIERDD ®i. BOSWoOn HEMIW), DHYOT BE e
DEE Go®RO EWPOGE.




RAVINDU BANDARANAYAKE

-1- Hictfromabc

r

Qualify control ———————— .
officer M| || Leading i {@5 @
1

Dispatch
@ Area |

Delivery | Dispatch
handler .‘@ Dispatch Handler | <
agent =y LA JI o Agent
Dispatch
1spatc
@ Area N

Arca

Conveyor Belt  Package moving floor area with
Multi agent robots

Figure 7.3

(1) Software Agents demonstrate certain characteristics which make their behaviour unique. Briefly

explain the following two characteristics of a software agent:
®aemo® WO DO BB gHNs WOSH § GBHeSesn LeLOrmB VOB, Pacw® WOWRD

Con ODRBEH N OIemDs OHESe.

(a) autonomous &)
(b) cooperative &&eIE

The explanation of the two characteristics of a software agent mentioned above is as follows.
O BEHS DE DM@ WMOMERPEE EEI ccewd et H30 som ©O8 8.

()

(b)

Autonomous - SO

Software agents are described as autonomous because they can operate independently without
human intervention. They make decisions and take actions based on predefined rules and
algorithms. This independence allows agents to adapt to changing conditions and respond to
new information in real time, enhancing system efficiency and flexibility.

®acme® WMOWHS SOPDL eeed SESWO WO gries RSO VHE DEHBORDHS MOD
S0)050 ) e ®Hi DS RS obO BH:Om 5B o6 GO ¥ SeHTO HOM
@50 o Ho 508 B OB 0P LONNBON VGBS WOWRSO CONEOD BSOSO
g0bonn 800 6m NS MRND 5D eMOROT ORD B0 10D, RS MOLTERD
00 9VsER 0 8 530 98 ©ESE.

Cooperative - 0®ei®

Software agents are considered cooperative because they can work together with other agents
to achieve common goals. Information and tasks are shared among agents to optimize
processes and outcomes. This cooperation is facilitated through communication protocols and
mutual goals, enabling agents to coordinate their actions effectively within a system

e O 0@ DO OiBP HEe®) DN HeRISHHs ©Pw OO Ol BE M DS
®aeme® HeWIBHNS ©6®eRI® s ORDY) Eed. HOR o ©Hde cvdy 538 e
5e0iBnns gm0 eMOndr 6® MOBOS eAE) ®H EIED. PR HHEWIHMOB 6HHedeH
50O o geasies gOFF ®H0M) CHnpd® 6eKs) @RI D0, HeRIBoRSO odaBoe
2E DSl HOs dee)d eEs ©HBASIWOD HOPVO & 8.

(i) Name a self-autonomous agent and a user agent in the given example.
95D HOMEE SOwe SD)PA® (self-autonomous) MO oo edBED MOD®E (user-agent)
28 oS,

Self-autonomous - 0@ SNV DODDES
A multitasking robot (Rgembw eMeRiDoen:)

User-agent - @3&@ )OS
The delivery handling agent or the departure handling agent (e@8® ®BOTe® MO e}
80508 &®0Oed MOwwLS)

~
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(iii) If the set of multi-agent robots behave satisfying only the autonomous characteristic but fails to
cooperate, write down one of the most likely observations that will be seen during their operation.
RROD 60 HPHD®D SRS OBHESeH OIS 20 edd,00eEIBBOHS WORY EMWOSeSS
=8, AgFed FMISTO® GHONO VHED £iBr Hid S eEw Buese.

If the set of multi-agent robots behave satisfying only the autonomous characteristics but fails to
cooperate, write down one of the most likely observations that will be seen during their operation.
@O 0ed) oYK GOkNe ofesesn s gxd ®dd, oHeRIEDDens WOWND
eMWOSES 5B, VYN HWIMITO® GHONO VYED B0 &b SHOVeM® BLS.

If the robots are autonomous but lack cooperation, competitive behavior is likely to be exhibited,
leading to congestion in the loading area. Robots would be perceived as obstacles by each other,
causing collisions and delays.

80BRIDCr SOwPr YD cHERIEMORS eMIH NP, BOMS BdE gebrmn O 98
a8 g0, O® &0ded® eE®med MEREHD sy 8. 0RO Ofemw OO o® a®ens
atd DO» VD CRE ORNY) L.

(iv) If this system is redesigned by replacing the multi-agent behavior with centralized control and a
broker agent for communication, identify one main change that will be seen with respect to each of the
following:
cP® =CBn EWOD B OxPD PWs®m (centralized) @EHHS 6 OS5HedeH® OEH)
GO mOmwe (broker agent) ®)dm DOBS Hdm SBHODG DEEMS CH® & OBDS-
Rerd e ol O YBD OV VG Bosie.

(a) Control of the robot mobility
e0EAOOITeE O C)RM®

With centralized control and a broker agent, robot mobility for moving packages would be
more efficient. The central controller would coordinate movements, optimize routes, and
reduce collisions and congestion.
PB®D CIRHWNE 0 MMADMO MOmery e, e depan B3P Bem 60ER) BBEM®D
oS MOESR® g &Y. PSR OIEDH DEHNS HBASFLWO®D OB, AMD® Cve BOG,
o OIO8 o DERED &8 DOB.

(b) Decision making process(relevant to moving packages from loading area to dispatch areas)
DO Dr5e® FrIORw(stess e0ded sedred 80 S80dmie SO £i50) ev:mw®O geIED)

In a centralized system, the central controller would handle decisions for moving packages
from loading to dispatch areas. This would ensure more effective and timely dispatching, as
the controller would direct movements based on comprehensive data, reducing delays and
improving efficiency.

OVBOD SERBDRS nE, e er0ded® B0 808 DO Wided® LEE® Om EHMNDES HO
ONB® EIEDK BB HEOPY) &Y. CIEDO B8 SSHOM eom ¥ ©eHVO BEHRS
ePemnndd, aPrens GRHCD o MLrSERMD B8 Exg) SO S0 e@r DD dEe)d
00 MDD KR oHdD WO &Y.

~
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(v) Draw a box and arrow diagram for the new solution with centralized control, mentioned in (iv),
above.
oo (iv) & 0cHs PsHD CIEHH 68D 9O dHEdD Ge)Ed oMy 6® Soe Oreedmms (box
and arrow diagram) g&sie.

( Note: A box and arrow diagram uses boxes to show system components and arrows to show

connections between those components )

(0m®: em] 6H SoE Otend eMYORS SEND 00N, SHERDERS 00 MO BRSNS
eesed. )

Robot 1
Central ¢ N Broker
Server Agent
I Robot 2
Robot N

8. (a) Write the output of the Python code given in Figure 8.1.

Oen 8.1 8 ciieds ol edmed 9HIMBG X COSiM.

def functionl(str):
newstr= ""
for character in str:
if character in "aeiouAEIOU":
newstr+="*"'
else:
newstr+=character
return newstr
stri="LibrAry"
str2=functionl(strl)
print(str2)

Figure 8.1

Answer : L¥br*ry

The provided Python code defines a function named functionl that takes a string as input and replaces
all vowels (both uppercase and lowercase) with asterisks (*).

9Eles o e oBo8 eme, functionl =8 § borE Hotemmn OB, O L) OHeRS
005 gl 6oEH WS oMo, BrE® 600, (*) OB oBsDaw DOGB.

Function Definition

def functionl(str):

This line defines a function named functionl that takes a single argument str, which represents the
input string.

e®® edgw functionl x5 mbun HLOOHL OB, O str ®88 OO fe)m SOPBBLS ©®S),
0 §1e)m gt 6og SOt OB,

Initializing New String

newstr =

An empty string newstr is created to store the modified string.
@08 ®E string @) HS® wem newstr o8 B dOEn0E HL G ewED.

~
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Iterating Through Characters

for character in str:

This loop iterates through each character in the input string str.
cRR® SHLWOM® GIE)D GROT GoE Str & O O g H0®) ®R8 WOB.

Checking for Vowels

if character in 'aeiouAEIOU':
newstr += '*'

else:
newstr += character

If the current character is a vowel (either uppercase or lowercase), an asterisk (*) is appended to newstr.
Otherwise, the original character is appended to newstr.

O geow vowel OmeS (uppercase e lowercase) ®® (*) @RS newstr O ged® DO
g0 o8 cmNBHNS O® gO® newstr O Med® DOB.

Returning Modified String

return newstr

The function returns the modified string newstr with vowels replaced by asterisks (*).

e®® @ow, vowel OmeS Asterisk(¥) ORS £8E80EaH® WOM L ONS ¢ newstr string O @)
eel.

Main Execution

strl = "LibrAry"
str2 = functioni(stril)
print(str2)

A string str1 is assigned the value "LibrAry".

The functionl is called with str1l as input, and the result is stored in str2.

The modified string str2 is printed to the console.

9o emed, strl &9 § string @ "LibrAry" eee Mef® ©OB.

functionl Gowd strl me)»es e v, ©Hde® str2 =88 R DOGE.
e®ad e string & str2 e@® (console) OO FeFw DOB.

Output
The output of the code will be:

L*br*ry

(b) The function in Figure 8.2 uses the bubblesort algorithm to sort a given list of numbers into ascending
order. Write down the suitable replacements for the labels P-U to complete the code.
Ot 8.2 8 eicdn com oBns GO0, 6e® EE i QIBENDE ;medingn PRWD aIwERD JYED
@538 (bubble sort) giSemSoRn Py WOR. emn ©dgben B3 ocsm P - U ¢Ceded &es
MG X o,

def bubblesort(nList): P len(nList)-1
for pnumber in range(P,Q,R): Q 0
S:- . . . . R _1
if nList[i] > nList[i+1]: S for i in range(pNumber):
temp = nList[i] - - - :
T T nList[i] = nList[i+1]
U U nList[i+1] = temp

Figure 8.2
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Alternative for P, Q, R and S

0

len(nList) OR len(nList)-1

1

for i in range(@, len(nList)-1)

OR

for i in range(len(nList)-1)

OR

for i in range(@, len(nList)-1-pNumber)

w|wlo|v

Understanding the Bubble Sort Algorithm - Bubble Sort gzde@35® g0edind 890 ©id®

Bubble sort is a simple sorting algorithm that repeatedly steps through the list, compares adjacent elements,
and swaps them if they are in the wrong order. This process is repeated until no swaps are needed, indicating
that the list is sorted.

Bubble sort wg) EiB3EnD o0 D OB B0 ®S®M), MRAE, YRN® HoSeHND® WOH 0 EO)
OIOE GuBEOED® Hed 8 ) AOr WO 6oe e db® H3e® &iEe@SHINS. EIEsnd
G5BECORD 6B WO &5 O GOSN, ROV HOOS MDD M 600 FOBHL MMNOD B¢
.

e P,QR
The outer loop iterates over the entire list for each pass. The starting index is 0 (first element), the
ending index is the length of the list minus 1 (last element), and the step value is 1 (increment by 1 for
each iteration).
80 gen O & Dows e o8aben ildnd ¥ a®0PLLHR 8. OBL ebewn 0
0o (58 YERrO®), e cHHDB Ky AIBENED E® magh |1 (GO0 JRrv®) B oo step
gon 1 68 (8 o8 am0Pboan oesm 1 Hs O 539).

e S
This inner loop compares adjacent elements within a pass. It iterates from the beginning of the list to

the second-to-last element (index 1).
PR IS0 EEK O GPOPLHREO KIBEE WIRE FYRIO®D OB GOSN OB, O®
RIBESned mHOBmed 8O gdm®» ecdm YEN®W® (index i). £=0) gmOPLB®® 8.

e TandU
These lines perform the swap of adjacent elements if they are in the wrong order.
e®® LD WREe YEI® OIOE GHBEORD Hed &8 &) HOROr HOR B DOR.

1. T: The value at index i+1 is assigned to the variable temp.
i+l ebowed gon 80Es temp O 0O &io.

2. U: The value of temp (which was originally at index i+1) is assigned to the index i, effectively
swapping the elements.
temp & gon (B i+l chowen® ©®H) i index 6Om OO EED, HREE 6E® YW
eONS WOGB.

In Summary

The provided replacements accurately implement the bubble sort algorithm. The outer loop controls the
number of passes, the inner loop compares adjacent elements, and the T and U lines perform the necessary
swaps to sort the list in ascending order.

oer g8 emetersn bubble sort idemdm® HOIOED SR OB, BO® EHBK O ®IH SHERD®D
DOB, GOS0 QOO CIVE YERIW OoSeme OB, o T o U b @GESnd &ediogn
g5B8Ee0RD dbr B3RO VS HODOT HOS Be WOR.

def bubbleSort(nList):
for pNumber in range(©@, len(nList)-1, 1):
for i in range(pNumber):
if nList[i] > nList[i+1]:
temp = nList[i]
nList[i] = nList[i+1]
nList[i+1] = temp

~
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(c) An estate owner wants a program to determine the minimum currency note combination needed to make
the pay of each employee. (E.g., Rs. 40,000 should be paid using eight notes of Rs.5000 and not four
hundred notes of Rs. 100). The program should also output the currency requirement for all employees.
The program should use the employees.txt file which contains employee pay details. Each line in it contains
an employee's name and net pay. A Python program written for this purpose is shown in Figure 8.3. A
sample employees.txt file and the program's output for that file are shown in Figure 8.4.

O O eddmwes g aERD gOux O® e 60y Ownd Hoenw HPVD PIeFRWE On
BBwOrednd gOwzs 8. (ce). i 40,000 » DBD Qe evdn QBes Oi osicmes 0y OB
G Ot Bwed exidg 400 55 emed.) Brg eSDmrs Hem Y FOOEMON & PRCR® OBHCIN®
DE OO ©. DOER®, eSO QER Q8 (net pay) 890 gRe® employees.txt e®HD HIOD
DE B ©. 08 O OF eSged cEDMLNEE NP M QLR DiQed §R-w 5. PO GOGMIMOD HCH)
By «oGos PR Owww 8.3 & crwed. ®Bse employees.txt eMPONS, O eMRNOD HEES

oo PReCReE BB Oten 8.4 & erwed.

(1) Write down the suitable replacements for the ten labels A-J in the program given in Figure 8.3.
Oew 8.3 8 ciiedn olns pPeded A-] 6CRAR HE® QEH GICEMD B £OS.

#currency notes used in Sri Lanka

notes = [5000,1000,500,100,50,20]

#total notes required from each currency note type
totals = [0,0,0,0,0,0]

file = A(employees.txt',r")

while True:
required = [0,0,0,0,0,0]
# notes required for employee
line = file.readline()
if B line:
C

empDetails = line.spli()
netpay = ini(foar(D))
If netpay < O:

continue

prini("\n")
prini(empDetails[@], "Net pay =",netpay)
topay = netpay
i=0
while topay > 0:
required[i] = E
totals[i] = totals[i] + F
topay = G
H
#print employee netpay breakdown
for i in range(@, len(required)):
print("Rs.",notes[i],":",I)
J

print("\nTOTAL REQUIREMENT:")
for i in range(@, len(totals)):
print("Rs.",notes[i],":",totals[i])

Example 'employees.txt' file:

Raj 40120
Niranjala 51670

Figure 8.3

Program's output for that file:

Raj Net pay=40120
Rs.
Rs.
Rs.
Rs.
Rs.
Rs.

Niranjala Net pay=51670
Rs.
Rs.
Rs.
Rs.
Rs.
Rs.

TOTAL REQUIREMENT:
Rs.
Rs.
Rs.
Rs.
Rs.
Rs.

5000 : 8
1000 : O
560 : ©
100 : 1
50 : @
20 : 1

5000 : 10
1000 : 1
500 : 1
100 : 1
50 : 1

20 : 1

5000 : 18
1000 : 1
500 : 1
100 : 2
50 : 1

20 : 2

Figure 8.4
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Import Necessary Data - 89®3 e Import 5@

# currency notes used in Sri Lanka

notes = [5000,1000,500, 100,50,20]

# total notes required from each currency note type
totals = [0,0,0,0,0,0]

Defines the available currency notes and initializes a list to track the total number of each note required

for all employees.
©c05® e em0Q BLORHK WO BHE® LN ©e® adrn OF O em0Qed O ©o®D
53 5000 EiRenDE cHods WOR.

Open Employee Data File — Employee eg e@ad 80an S0
file = open('employees.txt','r")

Opens the employees.txt file in read mode.

(Employee.txt) ex® S0de® gmoens d0am OB

Process Employee Data — Emplovee et etas®

while True:
required = [0,0,0,0,0,0] # notes required for employee

line = file. readline()
if not line:
break

o Initializes a list required to track the number of notes required for the current employee.
0508 6EON®O FOGB OHs @I HiBenw HORD adrn QRSO MHOSH WOR.

e Reads a line from the file.
eWIREOS eSEwE HwHE.

e Ifthe line is empty (end of file), breaks the loop.
LD BE 58 (cmxed gomH®), gew e e®3 (break).

Extract Emplovee Details — Employee 8850 80 @t5®

empDetails = line.split()
netpay = int(float(empDetails[1]))
if netpay < 0:
continue

e Splits the line into a list of employee details (name and net pay).
QIGESHDDO e6on SN0 BSERE, O R (D 6 QER V).

e Converts the net pay to an integer.
QER MR LI EABODD LOOVLING WOR.

o If'the net pay is negative, skips the employee.
@QER Qs LA HB, OB B ®3B (skip).

Calculate Note Requirements — 699 §O@smO0 @NHD S5O

print("\n")

print(empDetails[0@], "Net pay =", netpay)

topay = netpay

i=20

while topay > 0:
required[i] = topay // notes[i]
totals[i] = totals[i] + required[i]
topay = topay % notes[i]
i+=1
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e Prints the employee's name and net pay.
elDmmes D HH QEXD Qe YL DOB.

¢ Initializes topay with the net pay to track the remaining amount.
953 Yee 5HiDenn S oeH @R 6w 6 topay ;moss DOR.

Iterates over the available notes - 95 £058 @ 890 MG BDOB

e (Calculates the number of notes of the current denomination required (required[i]).
go®s OBPs DIMMe® HOHS G WM OB (required).

e Adds the required number of notes to the total for that denomination (totals[i]).
O® OO O gOOs Y “®H® Owe O&@ Totalli].

e Updates the remaining amount to pay (topay) by taking the modulo of the previous topay and the
current note value.
es0 Topay & e@BuE® o6 D8 0] Gue Wdeds exmded 953 8@ (topay)
OOTDRD DOBE.

Print Employee Note Breakdown

# print employee netpay breakdown
for i in range(@, len(required)):
print("Rs.",notes[i],":", required[i])
file.close()

Prints the breakdown of notes required for the current employee.
OuiRs eEOwmIO gOvws O] JeDOR JeH® WOR.

Print Total Requirement

print("\nTOTAL REQUIREMENT: ")
for i in range(@, len(totals)):
print("Rs.",notes[i],":",totals[i])

Prints the total number of each note required for all employees.
Boe® eLoniks oem gOGn & O exj0ed O 0O YD WOR.

Code with blanks field — 8 Segn o®® esmw®

# currency notes used in Sri Lanka

notes = [5000,1000,500, 100,50,20]

# total notes required from each currency note type
totals = [0,0,0,0,0,0]

file = open('employees.txt','r")

while True:
required = [0,0,0,0,0,0] # notes required for employee

line = file.readline()
if not line:
break

empDetails = line.split()
netpay = int(float(empDetails[1]))
if netpay < @:

continue
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print("\n")
print(empDetails[@],"Net pay =",netpay)
topay = netpay
i=20
while topay > ©:
required[i] = topay // notes[i]
totals[i] = totals[i] + required[i]
topay = topay % notes[i]
i+=1

# print employee netpay breakdown

for i in range(@, len(required)):
print("Rs.",notes[i],":", required[i])

file.close()

print("\nTOTAL REQUIREMENT: ")
for i in range(©@, len(totals)):

print("Rs.",notes[i],":",totals[i])

Answers :)

: open
: mot OR """ == OR " == (with no space between quotes)
: break

: empDetails[1]

: topay//notes]i]

: required([i]

: topay%notes|i] OR topay - required[i]*notes]i]
i=i+1

required|i]
file.close()

(i1) The net pay of employees in this estate, does not contain cents. However, what practical problem with

respect to the net pay inputs exists in this code? What modifications will you do to fix that problem?
cOR DPWIEE GEODRNEW HERD DIQSOR ®D WIS GRo@ eMED. dem KER B8 ;e)®
oS0 D NI (rOEDE PR emed ©OB &? O “IDED JHEPD A eEWwO
DOD cONSHS B esOS.

This code can only handle net payments with the notes provided in the notes array, payments that does
not divide by 50 or 20 cannot be handled because in the given array all the notes are a factor of 50 or
20 so payments that doesn’t belong to them cannot be handled.

cO® eBWHWD MO GOES LX) &5 60 P QYER KO RIS adodn &w, 50 e®)
20 & cReeses s ewo® axBodn em®min, @t @ & i goed Bre® exidq 50 em)
20 » oRDos O S erdP LY MO GO RSO O MBOD® EMMIL.

As a solution we can either ignore all the payments that doesn’t divide by 50 or 20, (although this is
barely a solution for a successful program)

Seeds eee g0 50 e 20 &5 eReesiess s Brae® ew® emoE:m &dR W, (6®® i
NNEOHDD BEH) RSHE SRS emmed).

Another way to fix this is use lower valued notes (coins) to handle those payments by extending the

notes array as given below.
ePr 510 50D 1OF PIWES NP oy &) IS 6o3E ey OB EX H3e® O v
BP0 &R DOV &S 609 (B) @D HEOR.

notes = [5000,1000,500,100,50,20,10,5,2,1]
totals = [0,0,0,0,0,0,0,0,0,0]
required = [0,0,0,0,0,0,0,0,0,0]

~
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9. (a) Consider the following requirements relevant to a database that is expected to manage divisions, officers
and tasks in an office.
mbeeee gow (divisions), H@ds (officers) @& mbwwes’ (tasks) DEPMDONHO D HS®O
RAEIEEOIDN O 55D HFPLIHBDO GEIE OB GOOSM) OERDSD.

The office consists of a number of divisions. Each division has a unique name. The division may have
several locations, A division handles a number of tasks each of which has a unique number, a name and a
date in which the task was assigned to the division. Each officer's name (consisting of a first name and a
surname), NIC (National Identity Card) number, address and phone number is to be stored. An office is
assigned to one division but may work on several tasks which may not be controlled by the same division.
Each division is managed by one of its officers and the starting date in which the officer started managing
the division is stored.

MOOERE® gov HEHHS 0RIOD 5. O GBWDOR GBS VW oID. oo S HBSCD
50 @i ©. oK MO HBEWES HROWR. & O MOEDOR GHDB R, NV 0 O
DMOBH O oD SOOI ENG &, ® HRMSHNEEE O (YB »® oo DIL®wds iem), NIC
(55D oeHBed) Goon, CBOHO 6 OMOD o GHOK emed. HeNSenn O WD
FOBHDN, O® Hrr® BB C)EHD eMO® ML HHoWE, HO® B & ©. BI® HORHR &®
goel HNlSnn 88 DHEPMDOIMD 6E0® MmO, O HEWSW OB HO® DEIMDOME HE®
aol Ean ¢ MO0 eeb.

Draw an ER diagram for this application showing the entities, attributes and relationships. Underline
primary keys.

e®® ere® oe®m HMDD (entities), coED®En (attributes) o 6BASVD efedm ER odmees
GES®. 208D Bydt KOS 90 gESe.

SIS

Name Phone number

OFFICER N WORKS_FOR ! DIVISION

1
MANAGES

Division _name

Surname

HANDLES Handed date

Start_date Task number

TASK

Task_name

(b) Write two advantages of converting a database table into a normal form.
eo» ©68e) 0Qds O gdSD®O (normal form) ®ioSe® OB ecmes Bw cSOS.

Elimination of Redundancy and Data Anomalies - 50500 o ¢ Sem g0 H3®
Improved Data Integrity and Consistency - &i0EQE) D¢ oD GRHWOMND 66 GNDEDD
Enhanced Query Performance - 8 Ex#) o¢ 9068 mbw o

Better Scalability- ©&) eme, ode@gn

Easier Maintenance and Updates - &g o8y oo 0dsmgs 53

Improved Security - 88 E@#n e MHOS@O

Data Integrity Enforcement Through Constraints - 808 &0 o gm0 dESeD 53
Facilitates Data Migration and Integration - £ @G o6 SMAER B3R ooy DOB
Reduced Data Duplication - &8 ®€ £55» §9d0ss
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Elimination of Redundancy and Data Anomalies - 53500 o0& c¢oo Sedm 9os HG®

e Redundancy: By converting a database table into a normal form, you minimize redundant data. This
means that the same piece of data is not unnecessarily duplicated across multiple rows, which saves
storage space and makes data management more efficient.
g500n0: et 68e) OKDE SRIMOF HMLIBRLO eddbomn B, AR gHlno ed® &O®
DOB. OB aemEs WOFES ON® £ HIANCRD 6S€ DS HO®) OGS 6ERL GHDOSH
™0 MO OGS W) 98 950 O® OO £HD DEIAMWOD DA MbOE® 8.

e Anomalies: Normalization helps eliminate anomalies in the database. For instance, without
normalization, operations such as insertions, updates, or deletions can lead to inconsistent data states
(insertion, update, and deletion anomalies). Normalization ensures that data integrity is maintained.
Sedm): EPIDOIMB iy ©8e)ed SRy o HERD comd 8. Heanmw e, HODWORDS
emMOD, HIEH DS, OBME HOS e VeSS O3 H®) cHNEOS FMYPR DD DBBODS
(ares 830, oOmes® S50 on ) P68 S=dm) &5 o HNw. SVOVOM® DD
SDTOND ©OFD) 6X™ BN O BT WOR.

Improved Data Integrity and Consistency - OiDEQ%) ©¢ 80 GATWOMMO 60 GRHEDO

o Integrity: Normal forms enforce data integrity rules that ensure the accuracy and reliability of the data
within the database. For example, in higher normal forms, relationships between tables are clearly
defined, reducing the risk of mismatched data.

FRTODD: LROWOM HWID 5D BFLID NE EHDOR HODESMOD 6 DEOEDRTOR HHBW
20D T G 5B DO DORB. CLDOMDS RN, 9HE LRIWOM MMODERE, O MO
OBSVD) eERD HLOOMB WO HIB GDO, CHMOIQESS 5D GOL)HO &8 BOB.

e Consistency: With a well-normalized database, changes made to data in one place are automatically
propagated throughout the database, ensuring consistency. This means that all views and reports
derived from the database reflect the most current data, leading to more accurate decision-making.
GONEMD: GMES SRODMOL® WOM R LB HYPLIKE VG, ol GRNO o) O onaw &8¢
DO® @E, CONBDP SORHND BOOI® OB GO, GHVEMD oHHD WOR. ePRS geHe WOSES
ey 6PN ERIOD Bre® chu® om Db DR dLHVM cm BSEIY DO® GO O®
o HOIOE DO @D P® ©eld.

Enhanced Query Performance - 98 ¢y wg S0a8 mbe odse

By reducing redundancy and organizing data into related tables, normalized databases can improve query
performance. Indexes can be more effectively used, and queries can be more efficient because the database
engine has fewer rows to scan and join operations are simplified.

50500 68 53608 om §6)E DQPERD £ ©0MNK 53D, LRIWOMB BE T OPEIDRSS
Boa® Dbe N0 O EQE DE Hw. LoD O dee)d e MO BE i DO, eFD
©8e) 5800 dwiss H3P0 oo 0Baskn OR0 SE &8 DS ORad DA Mre® Br el mO
ePeerd® 00 WO &O.

Better Scalability - 98 eme, o3

A normalized database is generally easier to scale. As the database grows, maintaining it becomes less
cumbersome because the data is logically organized and free from unnecessary duplication. This makes it
simpler to add new data, tables, or relationships without disrupting the existing structure.

SOOWOMB BE D OYE)RS VBers SR HOPVD cHE®n. eB BFe)E dLAM® s 8O,
e85 MOBWO ©BONHD® O B G0 FHOMS GHBOSE DRSS eMO DS dr N HE go®e
68.c05% D3RO W) eMWO HD e, OX 66 HPISNM Sy HOP PGS sme OB

Easier Maintenance and Updates - oo 905y oo cOomge

When a database is normalized, maintaining and updating it becomes more manageable. Schema changes,
such as adding new fields or modifying existing ones, can be done with minimal impact on the overall
database structure. This flexibility makes it easier to adapt to changing business requirements.

e 0N LPOBOME § 80, &0 Y B3O oo ODMRD H3O O DEIMWOID DE
o 68. »0 Hedy Owy HO® em) cOHH &) xS HAP 5 ewity) VO O HOB, HRSH
e ©8e) O30 gOP RSP 6HNO Be DE HD. 600 HNVIHEWO® ONEOH OENIH
GOOBMORD 0D B8 omng OR.
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(c) Consider the following Show table related to theatres and the movies that they screen.

Om@ (theatre) e Dwed HOovwmwosm Bred (movies) ©BSD ©mm Show DKD GEDS.

~

Theatre Movie Day Time Screen Year
Sarasi MI -4 Wednesday 10:00 Si 2022
Sarasi MI - 4 Wednesday 15:00 Si 2022

Palazzo Spider man Friday 10:00 S, 2019

Palazzo Avengers Friday 10:00 Si 2019
Vega Iron man Thursday 10:00 S1 2020

Note:

e A theatre can screen more than one movie at the same time on different screens.
OOOHEDMO OO OEIEDE, HO (screen) HBSGD, ONES PO LLLOH®L DE &d ©.

e Year field gives the year in which the relevant film was released.
Year Sedgens cifedsiess o) Spsdn O Dadd.

(1) In which normal form does the Show table exist? Justify your answer.
Show 8x0 N P OS8O OB €? Red BENO ONOHWOIN®D WOSN.

Second Normal Form - e£® ©®d::O#nw /2nd / 2NF

Proof — e)deem

o This table does not exist in 1NF because all attributes depend on the primary key.
Boe® coetem o08n o ¥ Oe) £05® ds e@® ¥ INF & emedd

e Has no partial dependencies. Therefore This table exist in 2NF
abd oids emBrm. OV 60 Oxd 2NF & =)

o This table exist in 1NF but not 3NF because it has 3 Transitive Dependencies. Therefore, exist in
2NF.

e®® 8@® INF & «o5®» 93 3INF emed 00 ©msd ednsiom 3& agio. Ods, 2NF
& 005

First Normal Form - &8 &®0o:0#e (1NF)

e Atomicity - SODHDBOD
Ensures that each column contains only atomic (indivisible) values. This means no repeating

groups or arrays.
O 8 HOEDH SOV (GRED eM®ID) GOHRS LI &R} D 6B BWOB. @B
gems WOSes HOPLDS DHNEE e §O) eMS OR.

e Uniqueness - go®s O
Each column must contain unique values, and each row must be unique.
0 HOWDOD NS GORS FRQ OO Y DO, O & SR goHas 81 QO®.

e Single Value - 8 gow
Each field should contain only a single value, not a set of values.
0 SeEPRD® @ 8K WD O HORE CRMS B0 XS YD eMEs.

Second Normal Form - 6e®®» @008 (2NF)

e INF Compliance - INF ga@neo®
The table must already be in First Normal Form (1NF).
0RO 1200 el M3 6eio®ed (INF) 53w wome.
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e Full Functional Dependency - ©8gb#n Swmmd wid®
Every non-key attribute must be fully functionally dependent on the entire primary key, not just a
part of it. This eliminates partial dependencies.
0l BHOl eMO® CORIPRIMNRDE 08 emOnE P emd 68xbEn OB ond @
o8gbnerns® Jumdd Oe) cdn Qu®. 6Pr bR B8 oY WOG.

Third Normal Form - 950 =00a0#m® (3NF)

e 2NF Compliance - 2NF ga@neo®
The table must already be in Second Normal Form (2NF).
0RO &1V 6cdm RIWOMEns (2NF) 53w wme.

e No Transitive Dependency - &o@)s8 wi8® oo
All non-key attributes must be directly dependent on the primary key, meaning there should be no
transitive dependencies. This eliminates dependencies where non-key attributes depend on other
non-key attributes.
BOE® S MO CoRDE ©)08D Rl O RSO Oe) SPBn QO®, OB LS
BORTODM) eMHID NP, cORBS BHO MO CORDSEN GOND LN MDD CORIRE
o Oe) 05 OB OB WOB.

(i1) Convert the Show table to its next normal form.
Show 8D 88 Se P» GOS0 HODS.

A: Show(Theatre, Day, Time, Screen, Movie)
B: Movie_ Year(Movie, Year)

Explanation - etet€@ 85®

Step 1

Ensure 2NF Compliance

2NF aameon® oodin 0se

Ensure that your table is already in Second Normal Form (2NF). This means:

DReE OYD €150V 6O SROWOFEd (2NF) ai8 20 omdid D0 05, c@Bs ge®md dsiess

e The table is in First Normal Form (1NF).
0D ol Pdwogned (INF) aim

o There are no partial dependencies; every non-key attribute is fully functionally dependent on the
entire primary key.
gbd) B8 emVwm. R RO MO® CORPEIMNDE oFsben OB wnd OB
o8gbmerns® Furmdd Oe) ©Ob).

Step 2
Identify Transitive Dependencies
oPYSE OB HES OIS

Identify any transitive dependencies in the table. A transitive dependency exists when a non-key
attribute depends on another non-key attribute rather than directly on the primary key.

0©Qed &5 ESD SORTDD) HED @OHD. EPSD SOIRSTOMOEE cOHSes ©)OFm o
@0 RS 6D CHOL MO CORDPINHES CONT KHO EMOS) CORIBBIMNT @Y OC) SO
Soe.

Step 3
Remove Transitive Dependencies
oS B8 s HO®

To remove transitive dependencies, you need to create new tables to hold the attributes that are
transitively dependent on non-key attributes and update the original table to reference these new tables.
©oPIBD LOSm 908 B3R ©EHm GHOI-6MOD CORBEH D GPSD 6Re Oe) OS5
CORDEH Ocd) D) OWIBHPD 0 ¥R D By 6w HOPD FYE YD WOTME® H3P0 B
O O OEL WY
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(d) Consider the following Employee table:
s Employee (e80mw) 890 oeDS™.

Emp ID | Emp Name DoB Department Designation Dol Salary
E110 Saman 15/10/1970 | Bio Technology Professor 12/04/2001 | 145000
Ell1 Kumar 25/05/1980 Mechanical Assistant Professor | 02/05/2006 | 100000
El15 Raja 10/08/1982 Engineering Assistant Professor | 05/05/2001 | 98000
El14 Jennifer 11/09/1975 Engineering Assistant Professor | 03/06/2001 | 197000
E117 Ismail 15/05/1979 Civil Assistant Professor | 10/05/2005 | 103000

(1) Write the most suitable SQL statement to create the Employee table with a suitable primary key.
aes 908 0nos ©@® Employee dxD @0 O5® en SQL gmen fusie.

CREATE TABLE Employee (

);

Emp_ID VARCHAR(4) PRIMARY KEY,
Emp_Name VARCHAR(590),

DoB DATE,

Department VARCHAR(50),
Designation VARCHAR(50),

DoJ DATE,

Salary DECIMAL(10,2)

Explanation - @@ 855®

Emp_ID VARCHAR(4) PRIMARY KEY

Creates a column Emp ID with a max length of 4 characters, and sets it as the primary key (unique
identifier).

ced® E® guied 485 o8 Emp ID 500s o), 80 )08 ond (€00 ®NeHm@mon)
eRe HOWRE.

Emp_Name VARCHAR(50)
Creates a column Emp Name with a max length of 50 characters.
cod® gied 508 o8 Emp Name 500s o)ed.

DoB DATE
Creates a column DoB to store dates (date of birth).
Em (o8 Ean) @) 5380 DoB o oed.

Department VARCHAR(50)
Creates a column Department with a max length of 50 characters.
ced® E» gied 5085 o8 Department HO0E e 3.

Designation VARCHAR(50)
Creates a column Designation with a max length of 50 characters.
cod® guied 508 o8 Designation BHows oel.

DoJ DATE
Creates a column Dol to store dates (date of joining).
E» @) 5380 Dol 50w Sbegnn ©odG.

Salary DECIMAL(10,2)

Creates a column Salary to store decimal numbers with up to 10 digits, 2 of which are after the
decimal point.

oS 108 50 cO® ax G HPVD Q8 HOOS (Salary) Ho@Ew OB, 9 285
CHd EPEND oadn

This statement defines a table Employee with columns for employee ID, name, date of birth,
department, designation, date of joining, and salary.

cP0 QMB®K LD MCHTLD, NV, oS ENX, ENONEISND, HHNO, CEIHD § EH® oo
098 ee® 5Ot ©8m» Employee 8@ gbd ¢m06.

~
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(i1) Write the required SQL statement to insert the record for the following employee:
COD CEODMD )¢ 60NN giaes H3® oem 063 SQL ommn Buse.

Emp ID=E119, Emp_ Name = "John", DoB ="15/06/1971", Department = "IT",
Designation = "Professor", DoJ ="15/07/2001", Salary = 107000

INSERT INTO Employee (Emp_ID, Emp_Name, DoB, Department, Designation, DoJ,
Salary)

VALUES ('E119', 'John', '15-06-1971', 'IT', 'Professor', '15-07-2001',
107000) ;

OR

INSERT INTO Employee

VALUES ('E119', 'John', '15-06-1971', 'IT', 'Professor', '15-07-2001',
107000) ;

Explanation - @@ 855®

SQL Query 1

INSERT INTO Employee (Emp_ID, Emp_Name, DoB, Department, Designation, DoJ,
Salary)

VALUES ('E119', 'John', '15-06-1971', 'IT', 'Professor', '15-07-2001',
107000) ;

1. INSERT INTO Employee (Emp_ID, Emp_Name, DoB, Department, Designation,
DoJ, Salary):

This part of the query specifies the table (Employee) and the exact columns (Emp_ID, Emp Name,
DoB, Department, Designation, DoJ, Salary) into which the values will be inserted.

ePR eMOEH® GOWS GIES O EA® O¥® (Employee) o®» ge)eg &6t (Emp ID,
Emp_ Name, DoB, Department, Designation, DoJ, Salary) &€l &0&.

2. VALUES ('E119', 'John', '15-06-1971', 'IT', 'Professor', '15-07-2001°',
107000) :

This part provides the actual values to be inserted into the specified columns. Each value
corresponds to one of the columns listed before.

cOR MO PGS HHOE® DO EE DHOWED GINES DE O ORI gOKS 0ond. 6
OO 600 EiRdnmD DO &5 BHOr ORS WO OIS 60.

The query inserts a new record into the Employee table with specified values for each column, ensuring
correct data placement due to the explicit column names.

cRRGS O & HOW ey SHEOL GOKS 8D &0 MMOI Employee D@0 giaesd OB
etenER HOW e8ineds SOIOE cim SDavm HO® oude OB

SQL Query 2

INSERT INTO Employee VALUES ('E119', 'John', '15-06-1971', 'IT',
'"Professor', '15-07-2001', 107000);

1. INSERT INTO Employee VALUES:

This part of the query specifies the table (Employee) into which the values will be inserted, but
does not explicitly list the column names.

ePR eMOHS GBS GRS DO 8¥® (Employee) 6c®s OB, o8 HOr M ©teigRd
S emMOTB.
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2. ('E119', 'John', '15-06-1971', 'IT', 'Professor', '15-07-2001', 107000):
This part provides the values to be inserted in the default order of columns in the table. The order
of values must match the column order in the table schema.

eP® MO BKYed BHOr HE 605D HHBEORD HINED DE WO GOSN 6OKR. OO
GOBECOR 9 HIEEEd HOT HGHBSECORD WIEBH QU®.

The query inserts a new record into the Employee table assuming the values match the order of columns
in the schema, which can be less reliable if the column order changes.

e@@®s Employce @00 &0 D)mos aiaes DO&E, gons eriss pded BOr gaSEgedrD
DIEEOS D COVCEND WOB, BOL G5BEEOR 0N §Dems cejv & S ®iw.

(iii) Write the output obtained by applying the following SQL query:
ocmm SQL S0a® oo Eedsd ofc)mn [usie.

SELECT Emp_ID, Emp_Name
FROM Emptoyee
WHERE Salary>103000;

Emp ID Emp Name
E110 Saman
El14 Jennifer
E119 John
Explanation

1. SELECT Emp_ID, Emp_Name:

This part of the query specifies that you want to retrieve the Emp ID and Emp Name columns.
These columns contain the employee IDs and names, respectively.

e®® emOe @D Emp ID & Emp Name 50t @) ©iHR0 gdon @0 o6c®s D06, 6@
BHOOE BEORS 6L0n eeHBes o HB gy 8.

2. FROM Employee:

This indicates the source table from which to retrieve the data. Employee is the name of the table
containing employee information.
PR T ER) ®IBPD YEK© OV £WO&E. Employee 0@ 6680w emOndt gle@ D@ped »HdE.

3. WHERE Salary > 103000:

o The WHERE clause filters the records to include only those where the Salary column has
value greater than 103,000.
103,0000 &8 898 s o D esd®ms 530 WHERE d0s8n ©0gm
DOB.

e The > operator checks for values greater than the specified amount, ensuring that only
records with salaries exceeding 103,000 are selected.
103,000 95@0s 098 ofm Do @I emideme &t D oudnd DOBS >
ePemROH® 5Hwdy YeED OB i) gurs adne@dr B DOG.

The query filters the Employee table to find employees with a salary greater than 103,000, retrieving
their IDs and names for those who meet this condition.

cOR eMBEER® HEOIR® GOEEW MICHBLS 0 HP @) iR e 103,000 O &8 drges
o eSOndS i da® emw) B Employee QD esdms O3.
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(iv) Write the appropriate SQL query to find the names of all employees who work in the "Civil"
department.
Civil eee)bmelsined o8 wo® Brg eLdnnsied B W@ gen SOL gmens Gusie.

SELECT Emp_Name FROM Employee WHERE Department='Civil';
Explanation - ©teat€@ S3®

1. SELECT Emp_Name
This part of the query specifies that you want to retrieve the Emp Name column. Emp Name
refers to the names of the employees.

e®® emO® @O Emp Name HO® @) @ide0 63 20 oems 90®. Emp Name o
eSO »HP® BRD 6wy 8.

2. FROM Employee
This indicates the source table from which to retrieve the data. Employee is the name of the table
containing employee information.
e®® £ ER) WSRO Y@ DK £IOB. Employee 0 6630w emOndt R DKed HDE.

3. WHERE Department = 'Civil':

e The WHERE clause filters the records to include only those where the Department column has
the value 'Civil'".

Department 06 'Civil' oo i §0) ovs gy 5300 WHERE dv&tin )b
ee0®s OB,

e The = operator checks for equality. In this case, it ensures that only records with 'Civil' in the
Department column are selected.
= Hwdt RMBIMO® BeH i) DOR. 600 gdSMedE, Department HOted 'Civil'
o8 Do) oS enite®s B O oad BOG.

The SQL query filters the Employee table by evaluating each row to determine if the Department
column contains the value 'Civil'. For each row where this condition is met, the query retrieves the
corresponding Emp_Name. The result is a list of employee names from the 'Civil' department.
Department 8cwed 'Civil' gowo Sede wsle Hognw S3 e O O odgw Givde &
Employee 899 eeves o0k, 009 cmsfeddn 080 &iH 6@ eSgrs Bemd, HOe
Emp_Name @@ 5. 88 o68cn dsess 'Civil' ecodmnedsined e&dn o8 @iBSn0S.

10. (a) (1) What is the repeating cycle that a processor in a computer is involved in since the computer is started
till it is shutdown?
63@EIDB SMOSO) HSOHD DO BOL, SOOI EWEM® (Processor) O OB SODON
Opw® (repeating cycle) n@s &7

fetch-decode-execute cycle / instruction cycle
Do H) DT O /60 s eEd D®

The fetch-decode-execute cycle (or instruction cycle) is the basic operational process of a CPU.
PNHOS Hu) DOYS DP®»/enid eSd DP® o) coeet DPw ke CPU O YT 6@emn® §mdRnd.

1. Fetch
The CPU fetches an instruction from the memory, using the address in the program counter (PC).
CPU 888 di0edss ©8s5500ed (PC) f85n @odm D088 dmmens coects @) ®.

2. Decode
The CPU decodes the fetched instruction to understand what actions are required.
gOms HH) DL vSm e0® WimPD CPU 888 edwd coees Sewmmn DOG.

3. Execute
The CPU performs the required actions, such as calculations, data transfer, or control operations.
CPU 88 wegnan 5368, ety 5OR0D o) c)e® cennd® Oi5 vz o & DOk.

This cycle repeats continuously as long as the computer is powered on.
e3OMDO HODOD O M5 60D DP® GO <MNOm B 5.
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(i) Which program's instructions get executed in the processor of a computer during a context switch?
ooehe 80w (context switch) §oONOE ©lv@pmon cnwomed Husen OSes N
DOeEMed (program) eseed &’

Operating system
ePeenpd® ofBn

Explanation - =@ 85®

During a context switch, the processor executes instructions from the operating system’s context-
switching code.
oseban Dot H0eBE, onwomn ePemR® el osebomn MOt B0e8 ewoens coeed
Bosen ©od

1. Save State of Current Process - 955@s §udRed osidn qoHe
The CPU saves the current process's context (registers, program counter, etc.) to its Process Control
Block (PCB).
CPU o558 SwdRed aslichonn (60868m0, Dided®ns DESO0®, ME®X) 58 HwOR e
Fe@ (PCB) edm» HOBEG.

2. Update Process Control Data - §@)0@ ©e» oo @Osmege 53
The operating system updates its data structures to reflect the current process's new state.
O3P8 Ol 9O HBFO0 BSEIR HFPD cPeHR® GfABK O8 et DFHDS IOBMB®
DOG.

3. Load State of Next Process - 5ge §@0ger0 o530@ gogn 538
The CPU loads the context of the next process from its PCB.
CPU 8 PCB 088 &g HwdEed osicbmn Qogne ok,

4. Update Memory Management - @05 00D DEOMNDOLD
The operating system updates memory management settings as needed.
cRenr® B0 gO6s o0 dnD DEPMDON HIDR® OTMR® WOR.

5. Resume Execution - &0 §oson S53@
The CPU resumes execution with the next process's context.
CPU e HodRed asebonn oden Hsdn 530 adn ods HoB.

(iii) A register is a group of binary cells suitable for holding binary information and is constituted by a
collection of flip-flops. How many flip-flops are needed to make an n-bit register?
eOB80w (register) wy) £O00G eMOROT OED) D) OIHPVO Qen €OPw emi® (binary cells)
ofoes O god d» B8g-eog (flip-flop) ODxOSS ©esidm 8. ¥Q n 68D O8O
E® BC® Gdrs BE-e0)E WD SO &?

n
Explanation - oeg@ 83®

A flip-flop is a basic memory element that can store one bit of data (either 0 or 1). An n-bit register is
designed to hold n bits of data. Therefore, to store each of these n bits, you need one flip-flop per bit.
Hence, n flip-flops are required to create an n-bit register. Each flip-flop in the register corresponds to
one bit, allowing the register to store n bits of information simultaneously.

flip-flop &) e 9 O (0 6m) 1) KRB BE D YCD D2 Gowwd. n-bit 6ERDWE SOV
DO giBies n Y e OEd) D) AR LeH ©. O5HH), @R O O n I WA HE® oem),
®R0 QY OO O BEgemig O GO®S 8. VDS, n-bit EANRE ©IERD BSEEEIE N QDO
FOGs 0. 6CANEE &I ©® BENEHO O O® MO, CANWO n BQ EMOROT WO
®8) 5300 @i oEed.
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(b) A user runs the following Python codes on a computer. The code on left prints the lines of a file on the
screen while the other code does an average computation.
0B rmers ooy oBns et e3OIMDRL WON® WOB. O8L eFw OGS eWDD eSg Hoed
QeIn DO® Gud CMEH DR ERV®S K (average) @Ean SRS B DOB.

fileReader.py average.py >0S
A = input ("Enter filename") | total = ©
f1l = open(A,"r") for num in range (10000):
for line in f1: total += num AP
print(line) average = total / 10000
fl.close() print(average) > FP

The computer's memory at a particular time is shown in the figure 10.1. The memory frames occupied
by the operating system, the fileReader process and the average process are indicated on it by OS, FP
and AP respectively. Selecting from OS, AP and FP, write down the most likely place where each of the
following is stored.

©8® e8eBnE alduznmed dmmw O 10.1 8 eceasiyd® ewed® &8 OS, FP oo AP osems
BECOES 0Pemn® ofdBwm, fileReader Hwinmw o average HOIwaw 9BS =)0 DO Do
Og Hotegne emed. OS, AP om FP gods cono 80) onsesld Hdw oes emesietd Gusis.

(i) content of variable A of the fileReader process

fileReader §mwmed A 80esed gSnbomn
FP

Explanation - etet€@ 85®

The content of variables specific to a process (such as variable A in the fileReader process) is stored in
the memory allocated to that process. Therefore, the content of variable A of the fileReader process is
stored in the memory frames occupied by the fileReader process (FP).

HORBwHO Jerdm § 8Desde asmbonc (fileReader §w@dRed A 88 80Esn) O® HORWO
60x WO gif Puwed “AR) 8. OB, fileReader §wORed BOEsed gdwbome fileReader
HOR® FP oo 608 90 &5 0o OF 5E G ©O.

(i1) the Process Control Block (PCB) of the average process
average §oomed Juns e 2t (PCB)

oS

Explanation - etet€@ 535®

The Process Control Block (PCB) contains metadata about the process, such as its state, program
counter, and memory management information. This information is managed by the operating system.
Therefore, the PCB of the average process is stored in the memory frames occupied by the operating
system (OS).

DR e JeE:S PCB 8 §uon SERe &)0-e8m i 8, O58 68 oHuldn, Diled®mss
DHSOO® 06 DML DESRDMWO eMONOL. 60D EMONOL DERDMWO®D WOY) ERSCS ePemwrS
edbn 935, ddS, s HORed PCB e®emn® o€afn OS aem 0% o &5 dow
O E ©I) DO o).
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(©)

(d)

(e)

Of the above two python processes, one of them will go through the RUNNING — BLOCKED

state transition more than the other. Which process is that? Give the reason for it.

9o SB0S HK® e GHls O, gD O8), BB — GOBO BE K PUIN® CSH®
Be 8. O® Fowman NS €? 8O cEnd cOB®.

fileReader / Because the program has inputs &@00590 &§e)» Gid )

Explanation - etetE@ H53®

The fileReader process will go through the RUNNING-BLOCKED state transition more often because it
frequently performs file I/O operations, which require waiting for data to be read from disk. During this
wait time, the process becomes BLOCKED. In contrast, the average process likely involves computation
or fewer 1/O operations, resulting in less frequent blocking and more time spent in the RUNNING state.

e HRORD ) BI® gOGB Om» emy I/0 e®emnrd® &SmO Be O &) fileReader H@OR®
eRe®n) 80 VON-GOH0 BE DTO® HO® OB WORB. @O O &I WEE® BE, HVOR® ads0

WO @Ied. O OBBOERD, OIS HRORKD “mn 538 e® a8 /0 cPew® ares 8n
oD g00, 08 98NS 6E® MO HMO OB HAB wm WOM BPEE B WMERE ©®D 8.

Assume that when the fileReader process of (b) above is in progress a context switch occurs and a
different process is run. When the fileReader process is given the chance to run again, the file is read
from where it stopped. Which data structure facilitates that feature?

9o (b) & fileReader Hmwen NOH® e 80 Geedsy (90w Be & a8 HuImnws NOH®
68 wid oews®. fileReader HwHRO MWOH® HRVD &dn GOSDD ED) £ 8O, NI § NN
80 e@gd HHOHE. e WEM®ME cmE MOSES N e Oxmn &?

Process Control Block(PCB) in fileReader
fileReader & SO e &0gww (PCB).

Explanation - ©exg@ H3®

The Process Control Block (PCB) facilitates reading a file from its stopped position by storing crucial
information about the process, including the state of open files and their associated file descriptors. During
a context switch, the PCB saves the process state, which includes the file descriptor and its current file
position. When the process resumes, the operating system restores the PCB, which ensures that the file
descriptor retains its position in the file, allowing the process to continue reading from where it left off.
8500 e JeE:S (PCB) 8dan emPe HBSO® 6 JO0 6N ey SSnd B8 Gro®d
B BERE BHOMBRD eMOnOr ®AA) H3eRS eWHds &8 &0 § Sdwed B0 HE®D
cnend® oond. asebon ot 538, PCB emg) S8n0nn oo 08 D508 em)y) Bsdn aiues
5O B0 QOBE. SR O ;MOBH § 80, cPenrd® ofdn PCB obfomasn =06,
OGBS e®y) BESODR eWHD HE 08 BHID Oed) D) ISP oedm OB, O HORE DO
DE N® 8O HHO® EXOD WOe®® RO G LEREG.

A computer uses 32-bit virtual addresses. This computer has a 1 GB (2°° bytes) physical memory and a

4 KB page size.

aSomnns 39 32 o 003 60§ ®Sn DOR. @ &dvEmed @B duwed Smesdw 1GB
(2*° bytes) eees 890® (page) dwesOn 4 KB eeed €rw3ed.

(1) Write down the number of frames in physical memory as a power of 2.
695 Puwed &id OF (frame) w® 2 8 RS 6Esd @) cOS®.

218

Explanation - eteE@ 53®

Number of Frames in Physical Memory: With a 1 GB (2°° bytes) physical memory and a page size of
4 KB (22 bytes), the number of frames is calculated by dividing the total memory by the page size.
Therefore,

e®IH Omwed &8 OF ®@m: | GB (2* 2G0) ety Oowmnn o6 89 g@wne 4 KB (22
REO) RGS, OF ®FH GIWHD WO ERSES B89 LVMEns HBRLI VWD CAECRS. OB,

No . of frames =230/ 212 =218

~
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(i1) Assume that in addition to memory frame information, each page table entry for a virtual page in this
computer contains some additional information consisting of a total of four bits. If the total size of the
page table required for each process on this computer assuming that all virtual pages are in use is
given as 2P x q bits, write down the values of p and q.
e®® oldugnmed 89 dxed (page table) amds 8OO gL ©O®mes (page table entry) @mw
O eMOYOIORD GIBOD, 3Q 4 ® EONO DO EMOPOL & GIoNd CODCEND DOSD. BLE®
agods 89 (virtual page) @0 DOMEB CODEED® DE OO, 6P oSwEnmed O HuImunes
oe®) gOrs 8 d\ed oddy dEDOw &9 2P X q ceBs cifed =8, p o® q D GO®S
Busie.

p=20 q=22

Explanation - etetE@ H53®

Page Table Size - 8Q &) @G

Each page table entry includes additional information of 4 bits, so each entry requires 4 bits for this
information plus the bits needed to store the frame number. Since there are 2'® frames, the frame number
requires 18 bits. Thus, each page table entry requires 18+4=22 bits. The virtual address space is 32-bit,
and with a page size of 4 KB (22 bytes), there are 232/2!=2? virtual pages. Therefore, the total size of
the page table is 22°x 22 bits, which simplifies to 2P x q bits. Here, p=20 and q=22.

o0 80 9@ £e8rrmod 9 40 DO eMONOT HFINED 65, OABDS 6@ LEOBEHOR 6O
emMOnOT BE®) Y 4% 0 OF o K8 HB3PD govs Y OGS 8. OF 2% & &6 B,
OF oD @ 18 5 gdws 8. 68 g, o® 87 DY ederMO® JQ 18 +4 =22 gdws 8.
8003 RB» goOmKr 32-30 d» and 89 sewne 4 KB (22 30) adew 2%2/2"°=2% gndzs 89
&gl OB, 89 Oxed ©dxdmn e@Ew B 2°°x 22 O oo O® 2P x q 0. &® H), p=20 e®
q=22 8.

(iii) If the virtual address 4097 of a particular process is mapped to Frame 2 of physical memory, write
down in decimal form, the physical address corresponding to the virtual address 4097.
o8 Sowmnm 4097 gmd3 @D 95D VBWeE OF g 2 O gotremme 68 &8, 4097
agods 6P ge)E eIt 6O (physical address) £@O® O £OS5.

(Assume that page numbers, frame numbers and addresses begin from 0)
(89 o, O God 0B 6WIY, VHCEDS FIOD® VD COWBENG WOSN.)

8193

Explanation - etste€@ 535@

Physical Address Calculation ee95w @80 wown H3®

For a virtual address 4097, first determine the page number and offset. With a page size of 4 KB, the
offset is 4097 mod 2'>=4097 mod 4096 = 1, and the page number is 4097/ 2'2=1. If this virtual page
maps to Frame 2, the physical address is calculated by combining the frame number with the offset:
Physical Address

203 ©8aw 4097 o), ©e8D 89 G 6m Bend OB DOS®. 89 @ 4 KB o@&es),
Bbeed 4097 mod 2'>=4097 mod 4096 = 1, & gm0 89 geww 4097/ 22=1 8. ¢®® gmO3 QO
0D 2 c0» BBHRBvD® DOSes NV, 9B TBHD WIHD WO EISES OF EHwn DBeed
00 SMAED H3e®S: B BBH®

=(2x22)+1=28192 + 1 = 8193. Thus, the physical address corresponding to the virtual address
4097 is 8193.

=(2x22)+1=8192+1=28193 .68 50, gdoxs 08960 guoie O ce9bm @Bmw 4097 vy
8193 8.
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(f) The test.py file is stored on blocks 218 and 220 respectively in a disk that uses a File Allocation Table
(FAT) to manage its storage. The disk uses 4 KB blocks.
MHOLHB DEBMDOG SV ey Swse OxdE (FAT) edn woes Odwmwn &td test.py e®x®
BEeOES 218 @ 220 mmngd®d (blocks) @» @R emed. Bdmw 4 KB Suiesondsl @f meie
20D DOB.

(i) Write down an important number in the directory entry for the test.py file that will help the operating
system to find the blocks of the file.
test.py e@xd0 go)E I RIS cPemn® SEAHND 9DHE Om, O® MDD HEE
HDOR eMOYEOS (directory entry) &t DM ot GO B ELOS.

218

Explanation - etetE@ H53®

In a File Allocation Table (FAT) system, the directory entry for a file contains various pieces of
information, including the starting block of the file. This starting block number is crucial as it helps the
operating system locate the first block of the file and subsequently traverse the FAT to find all the
blocks used by the file.

ey 08 538 89 (FAT) ofabnmd, emunds 6e®) D5 MHMDOL HedH® 6MED HOB®N
OB HINOD 880 eMONOL R 68. 6P ;HOBHD OOH H® DOMBOD O O®
cPeEd SfRABHHD eWHEE SEF OB eHIR) MiHPD o ©&d FAT &0 emxd éSm) DO
BOE® MO eeI® @D comO D& RADS.

For the file test.py, the starting block number is important. In this case, the starting block is 218.
test.py e@@® ocH), HoBmm DO G Dems 0. 0 gOSDEdE, HOBmD e 218
@d.

(i1) Give an example size for test.py that will result in internal fragmentation.
GHBSHO DIVOSDOIHBO &SRO test.py 6m)e) S®IRBOWDO ELIHOLHE 6ES.

4 KB < Size <8 KB

Explanation - etste@ H53®

For a file stored on a disk using 4 KB blocks in a FAT system, internal fragmentation occurs when the
file size is greater than 4 KB but less than 8 KB. This is because a file larger than 4 KB will require
more than one block, and if its size is not a perfect multiple of the block size, the last block will not be
fully utilized. For example, a file size of 4500 bytes will use two blocks, with the first block fully
occupied (4096 bytes) and the second block only partially used (404 bytes), leaving 3692 bytes unused,
thus causing internal fragmentation. Therefore, the size range for internal fragmentation is 4 KB < Size
<8 KB.

FAT e€a8wm 4 KB e adm 9088 midnm ®R) 90 &5 Mg Oe M), 6@m)g) SmEnon
4KB 0O o8 08 o S KB O 08 &8 § 80 gossiond agian & 0. dusme o, 4 KB O
08) X eMROHWO VeEKS OO O8) OGS B8 gm0, O8 LMK DeE)rS LDensy adeten
QIMMORES eMEd NS, GOH eMOH HELIERSE ®BH 6MES. ECEDOIMRE 6L, ABO
4500 @@Ennn 6mEDn JeEs ecws mdm oY) &), OEY MO HBRLINEHRS® FERIC®S
g (B 4096) ©o® ccdm emOe bR DXe®ns P @Idm OB (RGO 404) B3 3692 &
DODEO EMEXN, FHISDO VHAHE SO0 ey 6. OVDS, FHISNO VMAMHD® OEH) IOE
eoen 4 KB < g@gne < 8 KB 8.

~
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(iii) Assume that block 219 is also to be added for the test.py file. Show in a diagram the FAT entries for
the test.py file after this addition. (-1 indicates last block)
219 glwe, test.py e@@dD Omy DONE Bosie. gon Ony HSe®s ©Ed test.py @O
ge)g FAT gsfiobonns Oienn cosdsy. (6modn gdos metin —1 @68 cred.)

FAT Value
218 220
219 -1
220 219

Explanation - exxentE@ H53®

Initial State
e test.py uses blocks 218 and 220.
test.py Je@es 218 o 220 oo DOB.

e Block 218 points to block 220.
Fe@es 218 , e 220 cd» ewIy DOG.

e Block 220 is the last block and points to -1.
FeEs 220 wg) eI MO O MO 1 -1 edm 6MF WOR.

FAT Value
218 220
220 -1

After Adding Block 219 - 3e@:s 219 &wny 538 o

e Block 218 points to block 220.
JeEes 218 , Fe@es 220 0 60F OB

e Block 220 now points to block 219.
FeE 220, De@d 219 O 6wy DOG.

e Block 219 becomes the last block and points to -1.
FeEs 219 gd0)» cmde O o & -1 c0m 6wy WOG.

FAT Value
218 220
219 -1

220 219

~




