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1. Which of the following statements is/are correct?
com D00 SMOn SOIOE 60 &7

A - Firmware is a computer program that is usually embedded in the volatile memory of a computer.
890r® (firmware) wg) @sens cd@EnmeD H®@s (volatile) dmmed MOEes @ @D
DOCENRD.

B - A printer driver is an example for an application software.
Qe O (printer driver), ene® ®acemewwed (application software) ©ee EEDOES.

C - Linux is an example for a system software.
Bowd (Linux), o€05 ®acmewnes (system software) 06 €&)®OMEE.

1) Aonly. 2) B only. 3) C only. 4) Aand Bonly. 5) Band C only.
A 0. B oof. C cof. A o) B cof. B &) C 0.
Answer : 3)

1. Firmware
S850)0®

Firmware is a type of software that provides low-level control for a device's specific hardware.
Firmware is often stored in non-volatile memory, such as ROM, EPROM, ensuring it remains intact
even when the device is powered off.

S501® ®g) COPORD SO £adr® 6CH oo 3068 CIEHHD Hor® Bacme® BLM®MEES.
S501® eee) 80 ROM, EPROM &5 &65 )0 @0med GR8) DO &i), CCo®® §0)
805 § 80 &) d® eMONLO OB

2. Volatile memory
LG O 6]

Volatile memory is a type of computer memory that requires power to maintain the stored information.
When the power is turned off, all data stored in volatile memory is lost. The most common type of
volatile memory is Random Access Memory (RAM).

O3 DOV® ©BH G MO IS EMONOT LOBO) DO AW OOH O® &SHID W
Ob®HH. SeRw Sosld g 80, AOs PVl VAR WO S BOER e &S & R. O
QOR® MMOEE MBS VoW dses ©elmd Eedn dmmw (RAM).

3. Driver
[A) )]

A driver is a software component that allows the operating system and other software to communicate
with hardware devices. It provides the necessary instructions and functions for the operating system
to recognize, control, and use the hardware correctly.

MDD ) cPVeHERE® LEABHKD 0O FENND DAEWM®OED, €aD® ES)N® O HSHEDEHD
50RO 98 EEH® PALI® BOBDDRN. 80 cPemEE SABHWD call® SHOICED ®HE®) WIS,
oean 5600 o ®)0m HGD OGS coees 0 MLORS Bk,
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4. Application Software
ened Dacwme®

Application software is a type of computer program designed to perform specific tasks or functions
for the user, such as word processing, web browsing, or managing data.

eREd® ®acwme® ) EOBHEDX OEm OB aIwdd, 608 RYS H3® e®) ey DEPMWMON®D
18 5HE0D Mmbrrs s Mburs 99 HERD HLAE® WO &8 S DIDEOHHH.

5. System Software
odRS Dacwre®

System software is a type of software designed to provide a platform for other software. It includes
the operating system and utility programs that manage and maintain the computer hardware, software
resources, and system operations. It acts as an intermediary between the hardware and application
software.

gD ®ac® ©F) CONT DAcWN® HEH) COEMON 6l oem Soe DO b
DAEWMe®RD. SOOI DM, DIEWe® OBLE HH SENS PeHRE WEDMMOND 6 DB
WOs cReHER® «EABK 05 CSeRIBD ONEOHS OKD HINED 65. OB £aN® & 6Ked
®aeme® g0 GOONEERR 6RO HW DORB.

Firmware is a computer program that is usually embedded in the volatile memory of a computer.
8800 g oPmsens) odnimnn &®s (volatile) dmwed mOfesm e a3@nn VRCRLH.

Incorrect &€ : Firmware is a type of software that is typically stored in non-volatile memory, such as
ROM, EPROM, or flash memory. This is because non-volatile memory retains data even when the device
is powered off, which is essential for firmware since it provides the fundamental instructions needed to
boot and control the hardware.

S801r® o o®sens ROM, EPROM 8i5 s@n eade @6 08 DO &id Dacmie DL@R.
VBRE, O, HBS MO PDW®R CLOD HX) JOBHD § 80 ©O) £y Oed) ) @), OB SO50N®
co%es)) gos0Gs 68, 95, O® all® O8H HPD 6 @IeH® DD OGS YR CEBEES BSOS
B

A printer driver is an example of application software.
Qe MOwe (printer driver), eme® ®acme®ames (application software) ©em co)DOLGH.

Incorrect ®G€w: A printer driver is not application software; it is system software. System software
includes drivers, which are programs that allow the operating system to communicate and control
hardware devices like printers.

fen MDD 6RES PaLMMmE emed O BERS PALM®RD. BERH BacMBDRD MO HIDED
@0, &) ePemR® ©EABND Y Sy O cadr® 8B 6S5Hedemn HORD 6m CEH® HI®O
98 EEE® DiNEO®HS 8.

Linux is an example of system software.
Cowsd (Linux), o8 ®actme®wts (system software) ©e® EDOLEE.

Correct 8©tO€w: Linux is indeed an example of system software. Specifically, it is an operating system,
which is a fundamental type of system software that manages computer hardware, software resources, and
provides common services for computer programs.

Bous wy) o€ Pacwm® 6EH CEHOMHD. Jerieens®, O cPeHR® ofABwnE D& MO O
a0®mE €a81®, DIEM® SIS DEDMDOID WO 66 SODI NDHOHS BEH) 6O 6D
OO0 YR OEND Dacwedn.

The correct choice is C only.
BOOE BOgnw BFes C .
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2. Which of the following require(s) real-time processing?
o5 D00 6C®) O3 MR orwe® (real-time processing) &d®s 68 &7

A - generating monthly electricity bills of customers
®5eeRNVOBOSEE DB 86 IC SN0 HO®

B - updating the bank account balance of a customer when she/he withdraws money from an
ATM
BREDOION SOBPHH 0RD SReds (ATM) 8@ ERI®S® 80 &rres/Dyes Rdioay
BHed® cBen OFMR® B3O

C - updating the stock balance in a store upon successful completion of each transaction
OO FOHS § 60 (WHEEHDVOR &S50 KANDD B0 eM®® WIOSMRD H®

1) Aonly. 2) B only. 3) C only. 4) Aand B only. 5) B and C only.
A cof. B co. C cof. A ®) B c@f. B &) C coh.

Answer : 5)

(i) Real time processing 203 @)R®» oE®

Real-time processing refers to the immediate processing of data as it is input or received, with minimal
delay. This is crucial in systems where timely responses are essential, such as in online transactions, live
video streaming, or industrial control systems. Real-time processing ensures that data is processed and the
system responds almost instantaneously to events.

DB WIRD OIOED 08 GO® LPEHDS T HE)NE IR B0 BeHVO IR, HNE “®HeeH
(online transactions),o88 8&ew] g (live video streaming) e®) O8> ©@E® €@ (industrial
control systems) 85 meRidn ©B0 GozsdES O SEAHDR 60K 9 DO 0. DB WP
oroad® 968 coim orpwene A0 HBD DO gud A5k BcOP DD PVeSHwd oHMO eBOB.

(i) Single User-Single Tasking & =3&em,-S o

e Single User :- Only one user can interact with the system at a time.
& 08D - ofRB0 6w OO0 g5LHD BE ®ier O edBEDernD SOM.

o Single Tasking :- Only one task (or process) can run at a time.
S MOEG - OODO HRIBeD BE B O MHrKE (66 HORwWS) oOM.

Example :- Early personal computers like MS-DOS systems where the user could run one program at
a time.

DO - EOBHEDEO OO On REDHmS Jusiew g ®itd MS-DOS ofad 83 8d
€@ e3mEnD.

(ii) Single User, Multi Tasking & o3&en, 28 HOG

e Single User :- Only one user can interact with the system at a time.
25 06D - S50 0¥ OO0 IVLHL BE HiTes O eOBHEMeND COM.

e  Multi Tasking :- Multiple tasks (or processes) can run simultaneously.
e b - VY MMOBES (66 HOR) OO TSSO B &w.

Example :- Modern desktop operating systems like Windows, macOS, or Linux where a single user
can run multiple applications (e.g:- a web browser, word processor, and media player) at the same
time.

ce)®o® :- Windows, macOS e®j Linux &5 &0» eddseds oPeconr® aad, O
a0BEmernnd MO0 6ne® HBews (ce):- O abdedn, Desl owem 6 DS O)EMDES)
WORN® DE .
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(iii) Multi User, Multi Tasking @e 36D, 25 e

e  Multi User :- Multiple users can interact with the system simultaneously.
Multi User :- @8 o306pnls80 000 o€dbfn ode gsnd S0 e .

e  Multi Tasking: Multiple tasks (or processes) can run simultaneously, often for different users.
Multi Tasking: @& OGS (66 H@WOE) ODOO Hutewm B o, eewn) 5O OO
eOBepRs o).

Example :- Unix and Linux servers where multiple users can log in remotely and run their applications

concurrently.
COBOMB - RSHSS 0 RS eED)mns H5s ecemnd O8DD QOB & RS ewed
ERDITD MOHD® BE L.

Mainframe computers that support hundreds or thousands of users simultaneously, each running multiple
processes.

eOBRDRS B8k “MHS 6®) emeE MDD OO0 oM® ewOm» Mainframe alwmenw, & &
DOR HBewS Husen DOGB.

A. Generating monthly electricity bills of customers
®eeswosed 8w de o savan 53O

This task does not require real-time processing. Electricity bills can be generated at any time during
the month or at the end of the month, and the process can be completed in a batch mode without the
need for immediate response.

600 MORED DS WIRH NIPED FOGS emES. 6K NE 6 VMO FOMEE IH® eSEROD
BeR e a0 e o 00, Dedn o0 RN eaMod HWORKL DHAINS
DERBLDS gO0s DE DD®.

B. Updating the bank account balance of a customer when she/he withdraws money from an ATM
ORecanOn S00gn 0L wdgpwBs (ATM) 8. ewse 80 gioed/Dged Dicdy
Bmed® eden @OTMRH SO

This task requires real-time processing. When a customer withdraws money from an ATM, the bank
account balance needs to be updated immediately to reflect the accurate balance. Any delay in
updating the balance could lead to incorrect information being displayed to the customer or potential
overdraft issues.

cPR MLEKXD HOS MY PGS GOOB 8. ®HEEHWOIeDY ATM sipriHsl §ed e W)
80, 5108 ecer BT H30 oeHm) A BHHME e OMPD XOTMRD VE RNR. CHS®
@O H3e® 8 Eenrs ©3eniBm®w) 6Om IOE eMONOr ebhran HEPD em) gid)
®0g &5 00 ey B &iw.

C. Updating the stock balance in a store upon successful completion of each transaction
OOmO oS § 00 KWeEHODOR =60 ®ANOD B3 ecarwn MOTSmRe H3®

This task also requires real-time processing. When a customer completes a transaction, the store's
inventory system needs to be updated immediately to reflect the accurate stock levels. If the stock
balance is not updated in real-time, it could lead to overselling or incorrect inventory management.
cOR MHERD DB MR® DR FOMS 8. BFEEHWOIEDR VRO ©Buben we SO,
BHO0E e 08 BEIF BB e vANED eSS SEABHK DM WOMBD BE
@O®. eMOS eBRM MBS WMRHD OWRH CMDEEMN, OB HLB 6Re SHHMRD &) BIOE
93560508 DEPMWOMED 68y B® HIW.

B and C require real-time processing to ensure immediate updates to customer accounts and inventory
systems, while A can be processed in a batch mode without the need for immediate response.

B oo C 0)lecaibn BH8 om 9505500 odad 00n esm moskms 538 condn H3® oew®)
OB DIRD SIPED GOGs O gm0, A e o500 GOOEMORES eMOD DN ®ERHHS
OIDBD HLE.
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3. Which of the following lists a computer memory hierarchy in the descending order of access speed?
aSeD Pon ROBVRWE ©e8n 680wed gOelingn BOEIOPD KR GIBED SBHY BEHS OO &?

1) hard disk, registers, L2 cache, L1 cache, main memory
2) main memory, L1 cache, registers, L2 cache, hard disk
3) registers, main memory, hard disk, L1 cache, L2 cache
4) registers, L1 cache, L2 cache, main memory, hard disk
5) L1 cache, L2 cache, registers, main memory, hard disk

Answer : 4)
1. Hard disk ea® o3®

A hard disk drive (HDD) is a data storage device that uses magnetic storage to store and retrieve digital
information. It consists of one or more rigid rapidly rotating disks (platters) coated with magnetic material.
The data is read from and written to the disk using a head that moves across the disk's surface.

ea® odm (HDD) g 880E emondt 0t 530 om @) Gid® 6 98D HOOH® MOM)
DO e ®R) HOE® ECEOMED. O® IV O3 ORS Mede WO Qe £18 IMERS HBDIN®
O o0 O 6 HHEEHS PO 8. MmIed PNBD HOM) BOR WO Hew SRS €D
HHO) OO W &o

2. Registers o800

Registers are small, high-speed storage locations within a computer's central processing unit (CPU). They
are used to hold data temporarily during the execution of instructions.

eOBEOL wy ©lwnmed Vs orwe® Swwmns (CPU) o 2 o §ledd ©8) &) 8.
coced HRIen H3EE edim MOMBDD Oed) WD £8) @) 8.

3. Cache Memory OX0D ®o®

Cache memory is a small, high-speed memory located close to the CPU. It stores frequently accessed
data and instructions to reduce the time the CPU takes to retrieve this information from the main
memory (RAM).

D)0 B 8 CPU 850 oosad 850 if n), glcdd Domnd. 00 £)® DDwens
(RAM) @@ emondt @) @@ CPU &m0 ©uds mend af 5300 S5m0 gednr d& oo
0 CoeesS KRR DOB.

Types of Cache Memory
oD Poww BD®

e L1 Cache (Level 1 Cache)

Location:- Closest to the CPU cores.
Semw:- CPU @0500 &osiad.

Size:- Typically very small, ranging from 16KB to 128KB per core.
SIG: EIVDBERS P ), ®OKH 16KB &0 128KB 558 adnnm o).

Purpose:- Stores the most frequently accessed data and instructions that the CPU needs immediately.
CPU 0 Sefind gdrs 08 S5m0 @edr D® ot 60 068 ®RR) OB

~
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e L2 Cache (Level 2 Cache)

Location:- Slightly farther from the CPU cores than L1 cache, but still on the same chip
SOme:- L1 90w @owe 88) CPU &dens des 35, 988 005 dn® doed &io.

Size:- Larger than L1 cache, ranging from 256KB to a few megabytes per core.
e@Ene:- L1 9100 oo 08) 8me, ®00md 256KB 80 c@@ma@d H5ant €50 admn 5.

Speed:- Slower than L1 cache but faster than L3 cache, with access times typically around 10-20
nanoseconds.

edmww:- L1 910 2onn O8) S5 5@ L3 O)10n 20mnd O8) c0vdd, Qed® eJ@D%
DIVDBEHS MNeH HBSO 10-20 & 8.

Purpose:- Acts as a secondary cache to L1, storing data and instructions that are not as frequently
accessed but still require quick retrieval.

ago@en:- L1 ¢®n £553n O10H 99wn 60 HX OB, 5O £ed® D HYS OV @S
D) SO OB O B 6 COES @R WOR.

e L3 Cache (Level 3 Cache)

Location:- Shared among all the cores on a multi-core processor, typically farther from the cores than
L1 and L2 caches.

SOm@:- BEE VWO I BOED HOKS MO 6RO iy, VXMBersx L1 o® L2 o
PPKO O8) dannsewss 3.

Size:- The largest cache, ranging from a few megabytes to tens of megabytes.
CRME:- MBI HBerm 80 MBI coHw:s €50 § SWEHE DI0H PVHW®

Speed:- Slower than L1 and L2 caches but faster than main memory, with access times typically
around 20-50 nanoseconds.

edmvw:- L1 oo L2 &0 duwn 08) ¥5emB ags o® 2500d O8) 68vds, £edn 68@Ds
0RNSE0RS Mex HRd 20-50 @@ 8.

Purpose:- Serves as a last-level cache before accessing the slower main memory. It helps reduce the

latency for accessing data that is not found in L1 or L2 caches.
goQe:- PSP G VWO ©edn 8D 60 FOm®m ®J0e® DO PLWED eED LD
20 80 L1 s L2 &)0n don ea@id 5o 60 edn 8e® o@en a8 5300 comd 8.

4. Main Memory / Random Access Memory (RAM) g ®oe®d

RAM (Random Access Memory) is a type of computer memory that is used to store data and machine
code currently being used. RAM is volatile, meaning it loses its data when the computer is turned off.
RAM plays a crucial role in a computer's performance by providing space for the operating system,
applications, and data that are in use.

Random Access Memory(RAM) »@) ¢io0 ®)8m) 0 o o 0sip e ot 5380 ®)dm)
DOm 00D B0 OV®RH. RAM vz 68, 858 alugmmn §) 808» § 80 o8 ede ond
8 0B cPenrd® =fadn, 6rned® o WBmed COH® e Be® 98 ) s BOMENWMWED
Homdsn e RAM 50msidn ebemors 99 od.

In the diagram below, speed and cost increase from bottom to top, while size and capacity increase from
top to bottom.

S0 OIEE0®HN0 G50 0K oK BOIK BHE 80 9HEOS LDIMB 0 WSO 9o B0 oHEOs
O ed.
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Registers

N T 1

Cache

Increasing T l

Speed and Cost per bit

Main Memory

T 1

Solid-state drive

T 1

Magnetic disk

T 1

Optical disk

T 1

Optical tapes

Summary
B)IO)®®D

So, the correct hierarchy from fastest to slowest is
OO, BHOSE 8O BB £ HOIOE FOOR® D

Registers 6086300

L1 Cache L1 &0 @m0
L2 Cache L2 &0w @mo0e
Main Memory @i)®» D@0
Hard Disk €a® =t

Nk e

Answer should be 4.
B8en0 4 8 gno

Increasing
Capacity , Size

~
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4. Which of the following gives the correct results of bit-wise AND and bit-wise OR operations between
the two binary numbers 01010100, and 11101001, respectively?
01010100, @& 11101001 wo 800 ooax ecmd god 3Q guedm (bit-wise) AND oo &9
g50m» OR c®emn@de HOOE u8de BEOES eiedsies oonm wOOw &?

1) 01000000, 11111101,
2) 00000010, 10111001
3) 10111101, 11001010,
4) 11000000, 00101100,
5) 11111101,, 01010011,

Answer: 1)

Bitwise AND

The result of the bitwise AND operation is a new binary number where each bit is 1 if the corresponding
bits of both operands are 1, otherwise it is 0.

9 g0 AND c®e®me® oBden 99 €800 ©:a30m O amd HBE FQ QOERXS 66cHH®
g50e 39 cew® 1 8 ode)m IO 1 68, Hes em&d »® & (0 8.

In Python this is represented by the & symbol.
oBns 8 600 & meemensl Horemmn WOGB.

The truth table for the bitwise AND operation is shown below.
9 aado AND e®eenn® o) 65D O©KdD oD €560.

X Y XANDY
0 0 0
0 1 0
1 0 0
1 1 1

Accordingly, the answer can be obtained in the following way.
& 99 BEN0 com PMOND IO ®HIH®E.

01010100,
11101001,
01000000,

Bitwise OR

The result of the bitwise OR operation is a new binary number where each bit is 1 if the corresponding bit
of either or both operands is 1, otherwise it is 0.

9 90)03» OR 00eme® 68O O €800 6@N0E O gm0 OBE gxO O Q0 1 &8
e®) 9 ee® 1 68 5P ex)) gBe)m» FYO 1 65, et eI »H® dw» 0 8.

In Python this is represented by the | symbol.
oBos B8 0r | cvesnens Horemn DORE.

The truth table for the bitwise OR operation is shown below.
39 ¢9ed» OR c@exmu® 6E® 6D3m) DD CHD €1E5ed.

Y XORY
0 0
1
0
1

»—»—OON

1
1
1
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Accordingly, the answer can be obtained in the following way.
& 29 BENO com HMOND IO HIHE.

01010100;
11101001,
11111101,

Bitwise XOR

The result of the bitwise XOR operation is a new binary number where each bit is 1 if the corresponding
bits of the operands are different, and 0O if they are the same.

9 aa@don XOR c@ened® oB5den 9 €00n 03 O gmo OB & & guoe D9
cOme »® @be)m YD 1 O avd &) 0@ »8 (0 8.

In Python this is represented by the * symbol.
oG98 HE 6®0 "N HeHeRs HOreNn WOG.

The truth table for the bitwise XOR operation is shown below.
9 x0dm XOR c@eenn® ©e® oosm) KD O £ri5ed.

XXORY
0

’—"—‘OON
e ==l

1
1
0

Accordingly, the answer can be obtained in the following way.
& 90 BENO com HMOND EOD &HIHE.

010101002

11101001,

10111101,

Bitwise NOT

The result of the bitwise NOT operation is a new binary number where each bit is flipped. a 0 becomes a
1, and a 1 becomes a 0.

9 gxdn NOT c@ecenned® @fder Ofes & & J9 ecOe® @ 0 £O0r Fwri. eO®SE
0, 1 90 et & g0 1, 0 @90 & 8.

In Python this is represented by the ~ symbol.
oG98 HE 600 ~ HETHENS SO WOG.

The truth table for the bitwise NOT operation is shown below.
9 axdn NOT c@emu® 0em omsm) 0K o®y £itded.

X NOT X
0 1
1 0

Accordingly, the answer can be obtained in the following way.
& 20 BENO com HMOND O &HIHE.

01010100.>10101011;

~
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5. What is the correct binary equivalent of decimal 12.751¢?
e@®® 12.751) © nEs O® SHOIOE €80 ©and NS e?

1) 1011.01, 2) 1011.11, 3) 1100.00, 4) 1100.11, 5) 1100.01,

Answer : 4)

Following steps can be followed to convert a decimal number with decimals to another base.
em® 08D OB BN cOND KM a0dbomw HOEEE oHm BrOO GHDOND BE
.

While converting this number to binary base, we can first consider only the non-decimal part and divide
by the corresponding base. When the remainder is written in front of the division and the numbers are
lined up from bottom to top, the corresponding number is obtained.

600 ©@®d £80r @)Iewd =0dbomn HOEEE OEd 608 £®mP OB MDD SR LR
§E)E ©)ECHS GRED HiHn. Hernd CAEGSE EIed® 500 9Elerns RBW) o®mE B0 9HEd O¥
o) eEEMIs 80 §E)E ©ND EIeR.

212
216 -0
23 -0
211 -1
0 -1

Accordingly, 8 oD,
12]0 = 1 1002

Then let's consider the decimal part of this. Here the decimal part should be multiplied by the relevant
base until it reaches 0. Once a digit reaches the non-decimal part, it should be treated as 0 again in the next
step. Then the digits coming in the non-decimal part are aligned from top to bottom to get the
corresponding number. No 0 should be applied to the non-decimal part at the beginning of this.

60 608 £rd MO HEM ARY. OSE cv® MO () D i GEIE DN QI NDE QW®.
e®® OB emOnd PRIDPN oiPH on dn e BrdebE =Wm ( eeed &IEBE u®. &80
e®® OHm EMOnD iBeEn® PRBNE gng BD SHED eoE®Wisy 80 §OE A0 @ed. e@H
NOBHEPE £®® OB emMOnD () EMERE®D WM.

75%x2
l150x2
1.00

Accordingly, & eo®,
TI510=".11,

Accordingly, the correct number can be written as follows.
& 650 HO0E 030 cnm 08 8K &He.

12.7510=1100.11,
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6. What is the correct 2’s complement binary representation of decimal —41;, using 8-bits?
Q0 8 ®»BPewnd £®de —41;) & HOOE 28 gadme £9®w(2’s complement) Hewisew RS ¢&?

1) 00101001 2) 01010110 3) 10101001 4) 11010110 5) 11010111
Answer : 5)
This decimal number must be converted to binary before being converted to complementary

representation.
aR0D HOEMHs0 o S0 680 B0 £HRN ©@AnD €500 DD &8 WOVD QPH®.

4110
2’ 26 2° 24 23 22 2! 20
128 | 64 32 16 8 4 2 1
0 0 1 0 1 0 0 1
00101001,

1’s complement 8 0w

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 £OR® A 1 8 auR0mr @) ®Ses HRNed £ORK Hortemed if Bog® 9
@6)@@5@856@) (e0gP) PES. cOar) DO» OERs Hoemd), Bue® 0, 1 cEsd, Bwg 1, 0 e
005 ©8.

00101001, = 11010110,

2’s complement 6608 GROOD®

2's complement is a way to represent signed integers in binary, where the most significant bit (MSB)
represents the sign of the number.

2 8 gae0w0 05 £O0K nE R o5 5De Sotemn 558 PRLH, OBE OB D
F9® (MSB) ©eax1ed Engn Sewlsan DOB.

Finding the 2's complement can be done by adding 1 to the one's complement obtained.
2 8 gueonn c0dedE RO dend gHPomwd | Oy 53R 9GS Bewe ®IH®.

11010110,
+ 1,
11010111,
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Signed magnitude method ERIMOD DB HOreEND

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.

CRIOB ©odm Hotewn PO &) €K NE RO S Hotemn H3EE PIGD, OHE
030 NI CORD iR edeed QD (MSB) @8 8. 980 9 ©-Xed SXERBO®
Bewjsmn DOG.

The MSB is used to indicate whether the number is positive (0) or negative (1).
0o2:® 2o (0) ¢ ©agy (1) ¢ o o0 MSB endom 8.

Sign bit ] Magnitude

1 (0|0 (0 |0 (1 ]|0]|0]|-4

+41;0 = 00101001,
-41,0 > 10101001,

Unsigned magnitude representation ¢ O85m 03 SHoregnn

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.

RNE) OB BN HOI® ©F) oL NE ©ag) MO SLH AN HeWISN® WO HWOBE.
cO® POEGEE, €800 gErHPHNS (FT) B DOKEE HBE ERF MOV EMABHD, DD
BEtO® 68 o HoeEnn B30 SPH.

+4110 = 001010012
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7. The address of an instruction was shown as 10f9 in hexadecimal. What is that address in decimal?
coeeom 6D (address) @Be@®n 109 ceps o0, OO emPD £GOG MMOND NS 68 &?

1) 25 2) 1249 3) 4345
Answer : 3)

Here we will consider how to convert a hexadecimal number to different bases.
COSHE @EeMmPn G 880 ©)edED eODLHH® WOD EIMO®

Converting hexadecimal to decimal.
©eRe®OR, £®RWRD =lobomn H3O.

10F916
1 0 F=15 9
16° 16° 16 16°
4096 x 1 256x0 16 x 15 1x9
4096 +0+240+9
434510

Converting hexadecimal to binary.
®8e®mdn, £00r00 alobomnn HOO.

10F916
1 0 F=15 9
0001 0000 1111 1001
1000011111001,

Converting hexadecimal to octal.
e8e®mdn, g80ewrd aldbomn HO.

10F96
0001 | 0000 | 1111 | 1001
1000011111001,
001 000 011 111 001
1 0 3 7 1

103715

5) 16249

~
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8. A particular command can be used to output a text file in its binary format.Assume a file contains
the following text:
o)D) ey (text file) £80® MMIOEHS DR KB SMHE MO BE O K. OBHO) XD
coD ©NRS OPSOD i CODCEND WOSM.

0 Waste!

Referring the Important notes (i) and (ii) given below, select the correct output that will result
when the said command is run on that file.

ocnD 0 gt Orerd 00®S (1) oo (i) e RIS OB THn 95D VD BB HuISOD
wE 80 eeesm BHOOE abe)mn 6mIOs.

1) 00110000 00100000 01010111 01100001 01110011 01110100 01100101 00001010
2) 00110000 01010111 01100001 01110011 01110100 01100101 00100001 00001010
3) 00110000 00100000 01010111 01100001 01110011 01110100 01100101 00100001 00001010
4) 00110000 0010000001110111 01100001 01110011 01110100 01100101 00100001 00001010
5) 00110000 00100000 01010111 01100001 01110011 01110100 01100101 00100000 00001010

Important notes:

(1) The file ends with a LINE FEED character.
e@g® LINE FEED &9 eSetmens 0o 8.

(i1)) Some selected rows from the 7-bit ASCII table are given below:
7-bit ASCII 89e8 eait)ns esg HBows oo crsed.

Character Binary Character Binary
(LINE FEED) 0001010 a 1100001
(SPACE) 0100000 e 1100101

! 0100001 s 1110011

0 0110000 t 1110100

w 1010111 W 1110111

Answer : 3)

According to the above instructions, commands should be given in the following manner to display the

text.
9D cocets R0 aud O ®NK HOIH HEH) B GIMOND J)H EMED WH®.

0 (Space) Waste! (Linefeed)

The answer can be obtained by selecting and writing the relevant ASCII code from the table to match the
text given here. 0 can be added to the left of the numbers in the table since the answer is in 8 bits.

COBHE EE b ©INKD wiges® 6ee &) ASCI enn DReds i) @0eds BENO EIOD
NDR.BENCOB OB DY 36 SRS VS OKEOSH ©OH» HaABOE O eBs (S Owe ardw.

0 - 00110000
Space - 00100000
A\ - 01010111
a - 01100001
S - 01110011
t - 01110100
e - 01100101
! - 00100001
Linefeed - 00001010

Writing all these numbers together gives the answer.
cOR ©@x) BOCEE WO BRDD BENO EIed.

00110000 00100000 01010111 01100001 01110011 01110100 01100101 00100001 00001010
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9. Consider the following logic circuit:
con MOGD 6adedn HEDSIM.

A —
B Z

When B=1, what would definitely be the output at Q?
B=1o» 80, Q 8 ghoac oo Duewes® dxed NS &?

1) A 2) A 3) B 4) B 5)0
Answer : 2)

First let's get the expression related to Q output here.
ocEd @8 Q E8e)PRO FOE SWMEND CAO®SHY.

A — AB
B
Q
B
Q=AB+B

According to the data, let's consider the value of B as 1.
CODR0 650 608 B & aon 1 e oD & DOg.

Q=A1+1

This boolean expression can be simplfied as follows.
600 YBWH) LWENE OB PWMOKD OO BE LB,

Q=A1+1
=A+1 Identity law &bOe)®s @z
=A+0 1=0
=A Identity law &boe)0s &s)d
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10. Simplified Boolean expressions help to obtain simpler circuits. Which of the following is a
simplified form of X + XY?
Q8 BE YR® LW® OO 8o ©3e0 ERIWNHPD gduE 8. X + XY & o Be Sme®wntS
Ojes) oo o &7

1) X 2) Y 3) X.Y 4) XY 5) X+Y

Answer : 5)

This boolean expression can be simplfied as follows.
cO® QYR®IY) LWBENE OB HIMOKD OO DE HIHE®.

X + XY
X+Y Redundancy law @53 &)

Here is how to verify this Redundancy law using basic Boolean laws.
c0® G0 N0 YT YBWY) 55 MSNERS CDHNSHH WO HMOR OB €56,

Method 1

X+XY

X(1+Y) Distributive law 8@0& &=
X(1) Identity law &0O®s =)0
X Identity law &bO©)®s &)
Method 11

X+XY

X+X).X+Y) Distributive law 8e0e &)
1.X+Y) Inverse law @Beei® &x)w®

X+Y Identity law eboe)@s ®HN)

~
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11. Consider the following truth table:
oD DY) ODRD HRDIM.

HHHHOOOO}
el ==l el = (=]l -]

=l = =l =)
OO~ O|O|N

‘What is the correct Karnaugh map for the above truth table?
90D O3 OQD Oem HOOE mem B NS €7

BC BC BC
A 00 01 10 M A 00 01 11 10 A 00 10 01 M
o| 0|01 1 ol 0|01 1 o 0|1 0|1
1 1111010 1 1 11010 1 110 (1]0
1) 2) 3)
BC BC
A 00 10 11 01 A 00 11 10 01
ol O 1 1 0 o 0|1 1 0
1 11001 1 110 /(0|1
4) %)
Answer: 2,4)
Grey code

In a Gray code sequence, adjacent values only differ by a single bit. This means that adjacent cells in the
Karnaugh map also only differ by a single Boolean variable.

Gray code ga8€e0eD, MAE, GRS 0N Djes »S FQODS OHN. OGBS Geosd WoOSeSS wee)
B50ed® e, ewie & O O BS YBEE) TOEBHDS oS ORE.

The Karnaugh map is designed to "wrap around" at the edges, treating the map as a 3D cylinder or torus.
With the first and last values differing by only one bit.

mes) BB HRi BRSNORE em) OIS O ceed EMBS, £)0OE “Ded OHVD” SLAI®D
DO GIY. OCH 60 GO gORS O 0 ONdHs cPIS cdme ©8.

Accordingly, considering this Gray code property, answers 1, 3, 5 can be removed.
8 go®© e®® Gray code @M ©Em™ 1,3,5 Bgndt 908 e HNH®.

Considering answers 2 and 4, it appears that the Gray code of the Karnaugh maps is correct.
2 o 4 BEgndt oien 50 o9 mea) 8508 dr Gray code & HOOE O 685 ©E.
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ﬁ@@@@ §@®@@
gl 1 0 0 gl 0 0

Also, the values marked in them are also correct according to the truth table. Therefore, both answers 2
and 4 are true here.

Oeds® FOend EuEH DO G5 GOrSe oDBm OXOD 50 HOOE 8. OIS, eOHE 2 oo 4
BE0Or e omB 60.

12. A program in execution in a computer is called a process. Such a process transits between several
states during its lifetime. Which of the following correctly represents a possible state transition
sequence of a process?
edumnnn HOsen o pRedRws Hwweawnes (process) eeed MXESED. 5 Suvans o® &8

MEEEE DO (states) HHSS GO LROIMB 8. FOICNHNO GLIE VDO LSS BSEedes (state
transition sequence) ®®o OO HOIOED Horew OB &?

1) New — Ready — Running — Waiting — Ready —» Running — Terminated
20 — HE)HS —» HRIBOD — FOBO BE — HEIBDS — HEIBOD —> OO

2) New — Ready - Waiting - Running - Waiting - Running — Terminated
250 — BL)HS - FOBO BE — FOIDOD — FOBO BE — HOIDOWD — FOOS

3) New — Running - Ready - Waiting - Running - Ready — Terminated
20 — HOIBRD — QEINS - FOBHO BE — HRIBOWD — KE)HS — HGOOS

4) New — Running - Waiting - Ready - Waiting - Running — Terminated
0 — HRITVEOD - GOHO BE — QE)DS - FOBO WE — HOITO® — FOOS

5) New — Waiting - Running - Ready - — Running - Ready — Terminated
20 - §OBO BE — OB — HEIND — HRIBOW — KE)BHS — HFOOS

Answer : 1)

Thoery

Seven State of process diagram
20 B T B0 O OH™

Terminated
GO0 DE

New HBOD

50 DO

Running
O
DO®

Ready/Waiting
O 89
8098 HBO®

Blocked
2OWSO
O8O0 DE
DO

Suspended
and Ready
[Slololelouw)
DE OEBI®

Suspended and
Blocked

500G DE —

080 D
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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:

D50 ®e JuI®m O 606N KY) cReHRE SR ©8ue)RD TR ©es HVH® OIS HONESS
E£QO5H. cPRBS JOR DTBBORS 0 GSD SERE, DD HIEHOBRL 06 SOC £ Bort.
D050 ®H 6® S0eE MORRS 60 cOND ooy £1E5ed.

¢ New 59/8b83m os30®

The process is being created.
HOOR® SODMe OB ©O8.

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

allocation of necessary resources.
cO® gEweLE, HWORK DO Juzew HERD me)H® Hiw. gOGs 68sr 608 B3O GIHED
00 ;OB BH36e8 SO ©OB.

¢ Ready g8 080w

The process is prepared to run but is waiting for CPU time.
HOB Hsen S0 we)md YT Pan HIDEd SR MED OMNEHS 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.

3 BIoEd® S HI0 OO O3 BHRE® 0B HORKD i O Puew H3F® cem
MEREODSWOr OB 6mI0) BHH emi AR) BO®, KE)HD ccie® D) &Lo.

¢ Running 20» 280®

The process is currently being executed by the CPU.
cOR® HUORK &1 PB WR® Jnwen ¥GS FJuiem 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.

DR 6500 s wed® Sown @8m) OB Fe® GOS8 HS OO HWEHED NOD
D06 SOHK ®ies O SO ON.

¢ Blocked (or Waiting) 080 g 280w

The process is waiting for some event to occur (e.g., I/O completion, resource availability).
BORw 8 Becdos Be d» eo AE B (ce)., Mo/t 6dabsn 53O, dos ER)
®De® ®HHDD).

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.
0 RE BJ» 5B BedE Beds v HORK @ESWO © emM®ID. OO SNOD KE)DS
DBBODO B KB e O VB INES SHPK O VIO BEH) QER CMED.

¢ Suspended (Ready) oBadghe g OE 80 HBO®

The process is in the ready state but has been swapped out of main memory.
HOOR® Qe TPl CO5® MY LN PWeRS AOT WO &L.

This state is used to manage memory more efficiently. The process is ready to execute but is

temporarily stored on disk.
PP OB MHEBEED DEIMDOE HOPO c¥° HBO® ®D® 68. HROHN® IO
5300 )58 HYF MOWCDEO Il IR WO &Y.

o Suspended (Blocked) o8ootnn ¢ gd80 g DBO®

The process is in the blocked state and has been swapped out of main memory.
5O GO0 8 &1 g0 LD DBWERS DOT WO &LO.

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.

o5590 e, QDS DBOWD ©PD, 60D HBOD PBW®R DEPMWOD H3PO comd 8.
HORL B oeem ) B0» GO PoWEnRs; € KOROr 6d.
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o Terminated 068 g DO

The process has finished execution.
S s 530 goos DO &L,

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

resources used by the process are released.
Howan 05 Husen B30 08xban WO &8 D0 P OYeds gds HGPD PE) &8O. O
Hmn 888 @O DO e BOER ©8sd §e) &dy) @Eled.

13. Which of the following is not a task of a computer operating system?
00D cPemHR® cEAHKD MLRXS eMOSes cnm wOos &7

1) selecting a memory frame for a page of a process
focann 8998 (page) s dmd 0@ (memory frame) eIOI@HS

2) maintaining a list of free memory frames
Seme (6120 ®Omed emd) Pow OF EiEEnds COBD) @iS5HP

3) maintaining a page table for each process
o O Puwan ocs 89 OxdE (page table) OO WS

4) monitoring the usage of binary files on a hard disk
cad DSouD g 00w emx®e (binary files) dow glesnn H3®

5) swapping processes between main memory and hard disk
e PonK M cad VDo god Brn® eB®Og® (swapping)

Answer : 4)

Tasks of a Computer Operating System
alomenn cPenr® edadnm Mmbrnss

e Memory Management: @0 DEIDDDOSND

Allocates and deallocates memory to running processes.
DO® PO BeHm Pown 608 DO ede) &de.

Keeps track of free and used memory locations.
Sems 0 20D DE 0D SO BEE, LMD D) ©®F).

Employs techniques like paging or segmentation for efficient memory utilization.
DOrDE® Pn MIONG KEM SO 66 AFDHH D5 GHEBL PR @D BDOR.

o Process Management: §ome DEOaOgnm

Creates and terminates processes.
Dons SHREn DO GO DOG.

Schedules processes for CPU execution, ensuring fair and efficient resource sharing.
QO 6 MLRTER 6H8ss eSO adn WOBS PR3 arwed® Jowme Sosen H3®
OC®) T COeERHOD WOR.

Handles process synchronization and inter-process communication.
HPIN® PYRLIVOMD 6 I FoIw® 0SHedeHn HHOOR.

e Device Management: £&)o® DEDMDOID

Controls communication with peripheral devices (printers, scanners, etc.).
cbrse €o0® (et vsly), Smad, PHE®R) 0w HESEeND LHIERDD WOR.

Provides device drivers for specific hardware.
SeEBm €alr® HEH CSl® MDD HS0GE.

Handles device interrupts and data transfer.
core®m N H08 0o eso ROBDOE® HEOWOER.
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2)

3)

4)

File Management: e®&) DE&@MDOFN®

Organizes files on storage devices (hard disks, etc.) using a file system.
eW)y) BB MBS G @ (cad DO, HHER) DD 6WE) HTANND WOBE.

Provides file creation, deletion, renaming, and access control mechanisms.
emy) IED, ®w) €130, Oy 5 HOO ©® LEE® CIERD EISPYMDES LSHRE.

Security Management: epOS@En DEOMDOIND

Protects the system from unauthorized access, malware, and other threats.
5000 888, 580 Pacw® 0 O LS RS CEAB® MHOB® WOR.

Manages user accounts and permissions.
08D BME oo OO DERMDOMD WOR.

User Interface Management: 808D gooOi@aens nEOmmosn

Provides a user interface (UI) for interacting with the system (command line, graphical interface).
eERB0 60 gSLHD H3® e =06 anoEames (UD) aend (B eSg, Spw
08D auOIRHRHS).

Interprets user commands and translates them into actions for the system.
a0BHen Sm gbdmdan O 80 afBn sem o) DD adobomn WOR.

Selecting a memory frame for a page of a process:
SO0 8908 ocH Puw OO exse

This is a part of memory management. The OS is responsible for selecting appropriate memory
frames for pages of processes to ensure efficient memory utilization and process execution.

R0 DD DEIMDOIEE EMODD. MLRSEE VoL MOD® 0 HWXWOR HLew HEE
oobn 530, SR 89 se® Qs o OF eOMiDed DN ePemrd® &fBn on 8.

maintaining a list of free memory frames
Semd (ci0 ®)8wed eamdid) Pow 0 EIEENDD OB WO

This is essential for memory management. The OS keeps track of free and used memory frames to
allocate memory to processes as needed.

VDD DEOMWOID HEH) 60K GUSDGHS 5. 6PeHR® BABn BN gdus O HWOR
oe® Sown 08 H0P0 58 oo @O DE Pow OF BEAe, OLMOS D) ©F.

maintaining a page table for each process
0 O Fowean oc® 89 dydw (page table) OS5 @HD

This is a core function of the OS's memory management system. The page table keeps track of the
mapping between virtual addresses and physical memory addresses for each process, enabling the
use of virtual memory.

cOK cREHERE CENTHRS P WEIMWOM SEAHE R® MHLRRS. 89 O9¥d & &
HOB® 0em M3 OB® 6 DD dn CB® o0 B5EEBrn 535 5 Pemmn OB,
FOOn DNHPH DMIDO PR WOR.

monitoring the usage of binary files on a hard disk
cad Ddood g8 CORn e@w@dE (binary files) 8mn glegnn S

This task typically falls under the responsibilities of a file system, not the core functions of an
operating system (OS). While the OS provides the file system with mechanisms to manage files, the
detailed monitoring of binary file usage is generally a higher-level function performed by specific
utilities or applications.

cOR MOBE VHBERS WY SEABHKD OVHE® WOMOD Bred, ePeHR® SEAHNL B
MORRS eMed. REHRE SENDD OGS W) WEIMWOID BED) RSPE X&) SELHRO
B 00, £00K 6 MBHK SERE, NSEHOIBPN GLBEIE VNSRS BB
coeni®m o) erne® OGS Be wOH ER® eBE IV MLH®EE.

~
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5) swapping processes between main memory and hard disk
e Ponn @ cad Do god Fowe EB®HO® (swapping)

This is known as swapping or paging. The OS manages the transfer of processes between main
memory and secondary storage (hard disk) to ensure that the active processes have enough memory
to execute, thereby managing system performance and resource allocation.

ePr KOO 50O e®) BWOM® s MIESED. ofn HWORS Hew H3D OO
PODRS §iD D oedn 50O ceH LD DBWH H® EODHED HOVH® (£ad NOB) GBO
HOR @0t H® cPeHR® SEABHL BB DEPMWMO®D OB, OGBS acfel FuMdBOw
00 oo 608 HOE DHEPMDOI®D DOG.

Accordingly, can be selected as the correct answer is monitoring the usage of binary files on a hard disk.

& a0 HOOE SN0 M MO v o dsfes cad BDdwuD i €06 e@®, (binary files)
DG gLsemn H3® 8.

The block size of a disk is 4KB. A portion of its File Allocation Table (FAT) at a particular time is
shown below. The portion shown indicates the blocks of the average.py file as well.

Bmon O Mo Smesiown(block size) 4KB 8. &® Bdwmed exmg) dmse OQed(FAT) emd-
0 OBHO) FOSODNE smm HMOND 0. O° e BB average.py 6@IHED MR & £15ed.

FAT

200 | 201
201 | 200
202 | -1

203 | 201
204 | 205

Notes: 1. The last block of a file is indicated by —1.
MDD goes MK —1 B erwed.

II.  The directory entry of a file contains the block number of the first block of the file.

CWIZODO GOE MAOR eMONO (directory entry) em@ed oe@ e iR
oD DO,

Which of the following gives the directory entry for the average.py file and the disk space allocated for
the average.py file respectively?

average.py 6)xed :MOOT emMORO OO average.py e@PD HEH) BEwed 60 DO aid 98 SR
BEeOES criedsies com OO &7

1) 200, 12KB 2) 200, 16KB 3) 200, 20KB 4) 203, 16KB 5) 203, 20KB

Answer : 4)

This is a question with the file allocation table.
eRK WY Swem OVXD HBASL ®IDEDS.

FAT
[ 200 | 202
block number 201 | 200
directory entry B _ last block
D)oV lle Eale) 202 ! 8008 MBBO®
MDOT eMORO 203 | 201
204 | 205

Here the size of one block is given as 4KB.
608 O IR SPEBO® 6RO &) &Y.

~
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Now let's find out the number of categories related to the file step by step.
18 B8uhelds Brd0O e@NDD GO M O 6RX) JREY.

FAT

200 | 202
201 | 200
202 | -1
203 | 201
204 | 205

Here -1 indicates the last category. The last category file is referred to by category number 202.
e®8 -1 & erSedsies GO0® MFR B. GO0 MDD emHD 6wy & ites 202 O
MO EotES).

When you go to the 202nd category, it is observed that the file is referred to 202 with the 200th category

number.
202 e05 MO e@s g 80 Sisemn dses 202 6dm emg® @O gigess 200 Ox
D) oS,

When you look at the 200th category, it appears that the file is referred to it by the 201st category

number.
200 605 WO eWE g B0 6o s dn cdm eWHD 6w & iies 201 605 WD)
EoBRS.

When you go to 201, it is referred to by the batch number 203.
201 e® emeS AP O eOm Y & ilen 203 OS5 MEE) oS

Even after looking for category 203, no such category is found.
9% o5 203 O MG 6w NED & OIS WD £IDHD MM 6.

Accordingly, it appears that the first category of this file is 201 and its directory entry is 203.
& 650 o8 0ses 60 eWHEd o MK 201 RO 68 SO eMONO 203 VO .

Now let's find out the number of categories used for the file.
e 68 g ©eHm MID § WD ©IH 6N Y.

FAT

200 | 202 |2
201 | 200 |3
202 | -1 |1
203 | 201 |4
204 | 205

Accordingly, it appears that 4 categories are required for the file.
& 650 c@5d ©eHm DD 48 gOOn O 6o .

If the size of one group is 4KB, the size of 4 groups is 16KB.
O MFGD SMemdn 4KB 8 meitom 4 » Smesdw 16KB 8.

Accordingly, the correct answer is number 4.
& 650 SO0 BENO & 4 8.
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15. Which of the following are Transport Layer protocols of the TCP/IP stack?
TCP/IP gwaded gdme Smoed (Transport Layer) Swo@o@ d&fes e@o®) &?

A - Transmission Control Protocol (TCP)
ooz e Hu@dEw (TCP)

B - User Datagram Protocol (UDP)
olGeD v oMo Su@dEn (UDP)

C - File Transfer Protocol (FTP)
ema) 5OBIOL H@dOERe (FTP)

D - Internet Protocol (IP)
eSobee Ho@een (IP)

1) Aand Bonly. 2) AandConly. 3) BandConly. 4) BandDonly. 5) All of the above.
A ®) B oo, A &) C . B &) C oof. B &) D s@d. 90D BHOCEY.

Answer : 1)

The TCP/IP architecture, also known as the Internet Protocol Suite, is a set of communication protocols
used for the Internet and similar networks.

TCP/IP epwabe, gsobee @R Do0em 6Ree aESed, &K gsaboen om & &) a®®
SR BED MO WON 65S5Bem HODOR LYHHRE.

1. Application Layer
ened® Soon

The highest layer in the TCP/IP model, responsible for providing end-user services and applications.
g0m)1» O0GED 68D 0 ened® ©red® oem dvHd @ (TCP/IP) mHuwaded gae®
SHOGE.

This layer enables user interactions and network services such as web browsing, file transfer, email,
and domain name resolution.

e®® S0n =06EED aGsSOLEN 05 O RYERS, 6@y HODOD, Bexs MR ©H Do D
SesSemn 5 &R 660 ity DOR.

Protocols:
SO

HTTP, FTP, SMTP, POP3, IMAP, DNS, Telnet, SSH, and many others.
HTTP, FTP, SMTP, POP3, IMAP, DNS, Telnet, SSH o6 o83 eaies) eo8.

2. Transport Layer
eD®me SHom

This layer is responsible for end-to-end communication, error-checking, and data flow control
between devices.

600 S5o0n asmned B0 OB £ ox5edemn®, ecje ale B3 o® Eor® MmO
oD DI ORND HEH DOHD “U®.

TCP

Provides reliable, connection-oriented communication, ensuring that data is delivered error-free and
in order.

55 eejeri® emOD 0t BEEDERD @) 663 DO BEDINH®, HBASRM-HPOT BSHeSEHD BLrR.

UDP

Offers connectionless communication with minimal protocol overhead, useful for applications that
require fast, efficient transmission.

e0mOD, MLOBE® ©PetdeMnns GO®3 6Ked 0 PERISHDT VO OB SODOTL ©OD
68SND OBy osi5edemnE Bewod.
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3. Internet Layer
gsobee Soon

This layer handles the logical addressing and routing of packets across the network.
600 SO BERK HO® &d MOHDD By o MNDrre HO® BHROWE®E.

Protocols:

SIRORIE!

IP (Internet Protocol), ICMP (Internet Control Message Protocol), ARP (Address Resolution
Protocol), and IGMP (Internet Group Management Protocol).

IP (gsfobee 5u@0w, ICMP (gainbee oes ofdd So@dEw), ARP (@8> et
5oORR) o IGMP (as5obe)e DHINS DEPmMDOZ SDOR®).

4. Network Interface Layer (Link Layer)
HRDOF GOOIRNEND S000 (€ SO0®)

The lowest layer in the TCP/IP model, responsible for the physical transmission of data over

network hardware.
SR €ale® HOM) &5y emIHn oBedemnn oem DHHD @m (TCP/IP) ewmwabed oog®
S00.

This layer encompasses the hardware and protocols that provide the physical transmission of data.
600 SoOn e5m 695N EBeLteINn EER® £adl® & SO OO DOR.

It includes the device drivers and the hardware interfaces involved in data transmission.
WD £81® VDD 6 et HBedemnd 0B €adr® GHOIRRI HIHES ©O.

Protocols:
SO

Ethernet, Wi-Fi (IEEE 802.11), PPP (Point-to-Point Protocol), and more.
Sobexd, Wi-Fi (IEEE 802.11), PPP (Point-to-Point Protocol), && 208 ef.

A. Transmission Control Protocol (TCP)
odedesn c)e® SO

TCP is a core protocol of the Transport Layer in the TCP/IP stack.
TCP wg) TCP/IP gpmaded oo &S006d Y SHu@Dra.

B. User Datagram Protocol (UDP)

UDP is another core protocol of the Transport Layer in the TCP/IP stack. It provides a simpler,
connectionless communication model with minimal protocol mechanism, primarily for applications
that require efficient, time-sensitive transmissions.

UDP wgm TCP/IP ewmaded odme S00ed =08 B SHo@dpnd. O &0 S
@SPIRS BB 00R, KBRS OB ©xHedesm Madns K, B DBens MLrLe®,
MR 0608 olePdesn LS ened® nem @Dy 60.

Why the other answers are incorrect:
@53 BEnOT Bi1oE B0 esly

C. File Transfer Protocol (FTP)
w8 ROVKT HHDOB®

FTP is an application layer protocol used for transferring files between computers over a network.
FTP w9 ehews &o®) 3o gm0 eme) ot 530 s odom D08 ened® 8o
HDOTRE.

~




RAVINDU BANDARANAYAKE

-6~ #ictfromabc

r

16.

It relies on the Transport Layer protocols (like TCP) to establish a connection and transfer data, but
it is not a Transport Layer protocol itself.

0% 0EASIMOGE SDenn HORD ©m etm HOROr HGRD LOw® o SO (TCP
i) @ Oe) ©OH, YT O DI SHO SHDDRWE Med.

A. Internet Protocol (IP):
gaibee SO

IP is a protocol of the Network Layer (or Internet Layer) in the TCP/IP stack.
IP wg) TCP/IP pmaded &t SHe Saon (6o gsfobeir Smded) & Ho@DTOS.

It is responsible for addressing and routing packets of data so that they can travel across networks

and arrive at the correct destination.
0 R DO®) KOS WO HOIOE GIMSHED IBHNVD &Nl Ox =0 efy D GEBR o®
ooe 538 sem DD e0OR.

So, the correct answer is (1) A and B only.
OB, HOtOE BENO (1) A & B oM.

Which of the following statements is/are correct about MAC and IPv4 addresses?
MAC o® IPvd 38860 68asdiiens on® oe®s wOon SOOE &?

A - MAC addresses are 32 bits in length and are used in the network layer.
MAC @8em@de E» &9 32 d» god &0) &)e (network) Smoed edm ©d.

B - MAC addresses. are 48 bits in length and are used in the datalink layer.
MAC @8em@de &» &9 48 oo god &) et o€ (datalink) Smded edm ed.

C - IPv4 addresses are 32 bits in length and are used in the network layer.
IPv4 @8em@dre E® Q9 326 o gmo &0 &)@ (network) Smoed adm 8.

1) Aonly. 2) B only. 3) C only. 4) Aand Bonly. 5) Aand C only.
A e8. B e@4. C cod. A &) B eo. A e C sofk.

Answer : 5)

A. MAC addresses are 32 bits in length and are used in the network layer.
MAC @8s &9 32 5 odsidn O oo &g Soded o)idm) 8.

MAC addresses are actually 48 bits in length, and they are used in the data link layer, not the
network layer.

MAC @8 gio dmwensi® a9 48 5 0050y ds gnod, 0) @B DoOxed 5o PSRN
S20ed 8o &)r S006E eaed.

B. MAC addresses are 48 bits in length and are used in the datalink layer.
MAC @8s 39 486848 «0s8m O gmd cBn oNE Swnoded 2w 5.

MAC (Media Access Control) addresses are 48 bits in length and are used to identify network
interfaces at the data link layer.

MAC (Media Access Control) @8 &9 48 5 0= do god v 6BASFND SHoed &HE
FOIRRNS HED) GIHRD @D WOR.

They are essential for communication within the same local network segment.
OP® EBN IR EWMOD NE OB5BeHN BEH SO gSO®S 60.

C. IPv4 addresses are 32 bits in length and are used in the network layer.
IPv4 8wy E® @9 32 & O god e Soded oo 8.

IPv4 (Internet Protocol version 4) addresses are 32 bits in length and are used in the network layer.
IPv4 (giobeie S5@OR aaoen 4) €8 39 32 58 00s8n s gm0 &R S0l HSm)
@d.

~
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They provide unique addresses for devices on a network, enabling routing of packets across
interconnected networks.

RS SHELD CEl® BEH) FHDB BB HSRD GO GHHD EBISID SHE HO®) &1wd NLODD
53 oo DOR.

Therefore, the correct answer is 5) B and C only.
OO HOOE BENO 5) B oo C 0.

What is a MAC Address?
MAC G8as oz noue?

A MAC address, also known as a hardware or physical address, is a unique identifier assigned to a network
interface controller (NIC) for use as a network address in communications within a network segment.
MAC E8»es, cadlo® o) 695 BN 6RHE SNESED, R GRS NE OBHEBeH® SOEm)
Oe CBors e =B HO® oeHm O guowERems ©em (NIC) 6 D) &8 g3
OCDESHDD.

A MAC address is 48 bits (6 bytes) long.
MAC @Bmnn @9 433 (RGBS 683) &ee.

It is usually represented in hexadecimal notation, often separated by colons (:) or hyphens (-). For example,
00:1A:2B:3C:4D:5E or 00-1A-2B-3C-4D-5E.

0 HRVBEHS ©8 OO HwHHRHS HOoEgnn Om GO edew) JO eeHm» () e ewd 9o (-)
OB 08 WOy EER. BB e@®, 00:1A:2B:3C:4D:5E or 00-1A-2B-3C-4D-5E

What is IPv4?
IPv4 o8 n0ue?

IPv4 is a protocol for use in packet-switched networks (such as Ethernet) and is the most widely deployed
Internet protocol used to connect devices to the Internet.

IPv4 kg ©tod-6888 2o e &R (Cobeand 8i5) P H30 ceo s 5uORrS s oo
gSLNEE 0D €or® 0HESR 530 @Bm WOm DY QOC eE® 6RED &IB aSLSE
HORE 8.

IPv4 addresses are 32 bits (4 bytes) long, which allows for a theoretical maximum of about 4.3 billion
unique addresses.

IPv4 @8» 39 (32 9G@0 4)88 0050 0o g0 OGS omGEn codl gfddn B s 4.3
0 8.

Structure of an IPv4 Address
IPv4 G8onn Oz®m®
1. Network Part &)@ eemo®

This part of the address identifies the specific network on which a device resides.
CBmend c0® MO C&MS o5 HEOD HED HEM ®F.

2. Host Part o8O emoe

This part identifies the specific device (host) on that network.
e eMOe 0¥ S)EEE SeEBD CS1OR (HDMODM®D) HEM @)
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Special IPv4 Addresses
Seck@ (IPv4) B8e

1.

Private Addresses:
afoi» B8
These are used within private networks and are not routable on the public Internet. Common private

address ranges include,
680 EfVRD S DE DO O» OO L) GINVEEE DO WE eMHW. e - SEORD

8 0Ins0 ey DSes,

e 10.0.0.0 to 10.255.255.255
e 172.16.0.0 to 172.31.255.255
e 192.168.0.0 to 192.168.255.255

Loopback Addresses:
QS B8

The range 127.0.0.0 to 127.255.255.255 is reserved for loopback addresses, with 127.0.0.1 commonly
used to refer to the local host.

127.0.0.0 80 127.255.255.255 edinn & C8 oem 608 o0 aitd oo, 127.0.0.1 e€dw
OTMODD 6On WY HEPD VHED ®HBm) 8.

Broadcast Addresses:
s 8

Addresses that end in all 1s in the host part (e.g., 192.168.1.255 for a network with subnet mask
255.255.255.0) are used for broadcasting to all hosts on a network.
oSO eMOeHd BHER DHVEOHDS gdosd O @8 (66)., o8 e oy (255.255.255.0

08 B)ens oeem 192.168.1.255 ) H)erd Bre® 6Xfmon 0 dmean 530 oesm ®ISm
@d.

~
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17. Which of the following is/are correct regarding a firewall?
B8ego (firewall) ©BSNewS oD HEHS OO SHOOE &7

A - It can monitor and filter outgoing traffic from an internal network.
000 HHBSHO BRODS SOMO M B DMK Hien e eadd(filter) B BE &S .

B - It protects a network from unauthorized accesses.
A% BHEROE GNORO LeBBrSe®s Mmone B3 B DOR.

C - It can be a hardware, a software or a combination of both.
O® €ad)emRL, Pacmrns em & eew® & Bn M .

1) Aonly. 2) Aand Bonly. 3) AandConly. 4) BandConly. 5) All of the above.
A cOf. A ®) B cod. A ®) C cof. B &) C sof. 9o BOEES.

Answer : 5)

A. It can monitor and filter outgoing traffic from an internal network.
00 O8O NHRHES B80m0 o WEMORan 53See HOPO on 6ad® Bewe OH.

Firewalls can indeed monitor and filter outgoing traffic to ensure that internal users and devices are
not accessing or transmitting data to unauthorized or potentially harmful external sources.

g3SH0 OHERMHS 6 €O VRO 66 B0 Br Hi ABHO Y)Y OB 5D LeB®
80 e} oBetemn eaHde oundw B30 sem B oot OED GIBEHSE BOMO M
@M Hienn HER0 oo 6sdR0 ®rin.

B. It protects a network from unauthorized accesses.
00 guaded 8508 58 HIEXS Mo® DOG.

One of the primary functions of a firewall is to protect the network from unauthorized access by
blocking unwanted or malicious incoming traffic.

B8 ©90» YD MLREES Oses OGS 6m)) £68r NV EIPe® OIMDIND GOBO
530S CHER® §HOO0RS £edn Se®% mise) HIR.

C. It can be a hardware, a software or a combination of both.
O £adr®RE, DMOEED 6H) ccen® dnndn Sn ®iwm.

Firewalls can be implemented as hardware devices, software applications, or a combination of both,
providing flexibility in deployment based on the specific needs and infrastructure of an organization.
©o0NNRD HHOD GOGSD HH RODHR OHEDE ¥ ©emHTD 60eTeBE HVEHR DS E)
688 GBS ot £adr® cor®, BIE® HEE 6o e ONHNDE R HVIBRD BE ID.

Thus, the correct answer is 5) All A, B and C.
e® go®, HOOE B0 5)A, B om C 8.

A firewall is a network security device or software that monitors and controls incoming and outgoing
network traffic based on predetermined security rules.

BHHO 1Y) SR OSSR COrORE 66)) PacMe®ne O gm0 O MBS HOF® WOD EE
osen 55 dn cendd ©iBen® om BOHO 08 O KRN Hiwen WOR.

Its primary purpose is to establish a barrier between a trusted internal network and untrusted external
networks, such as the Internet, to protect against unauthorized access, cyberattacks, and data breaches.
08 YO oYM O5es gaded B8RS, oGAb emd 0 ¢y VA SRS mone B8 oem
8ED0e)d eSS0 RN 66 GSDLSED DS BE M B0 SR GO VWD &S
HS3E.
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18. An organization with the assigned IP address block 193.1.1.0/24 needs to define eight subnets. Each

subnet should provide for more than 25 IP addresses. Which of the following correctly lists the
number of bits needed to identify the given network, the total number of bits needed to identify the
subnets, and the number of bits needed to assign unique IP addresses for this requirement,
respectively?
IP @8 193.1.1.0/24 oen ©00) i ©-0MHRN0 coR O oiE@0 gOvs 8. & &
cos)en® IP @8 2550 /) 6roln Gn ©. 66 RE SIRK HEMEIHVD OGS JY LBV, COBE
DEMDNHVO HFOOS YO DQ XD 0 goon IP 8 000 gOO3 JQ ©ANO BHOTOED
BEeOES IBESn®D WO Giied oo EEeHS DOOD &7

1) 24,3,5 2) 24,5, 3 3) 24,27.5 4) 27,3,5 5) 27, 30, 2

Answer : 3)

Let's build the answer step by step.
8008 B8wdO BENO @B HBY.

First let's identify the network part and host part of the given address.

£0PeRs ® & i CEMEE )R MO 0N HBWMO CMOL HED OSHF.

193.1.1.0/24
Network
part Host part

Thus, it appears that there are 24 bits for the network part and 8 bits for the host part (because an IPv4
address consists of 32 bits in total).

& 650 o8 oses R eMOn e Y 24 © o6 eTWOD eMOe BeHm Y 8 I aid OB
(IPv4 CBmws §® @9 32 B8 oz ).

Determine the Number of Bits Remaining for Hosts:
oo BeH §BoD a8 Y GOI® BHOMD DO

From the original 8 bits for hosts, we use 3 bits for subnetting. This leaves us with 5 bits for hosts.
oD oeH 88 39 8 &, a8 covie oeHm IQ 3B S DOY.LTD GO HBMOD O
9 585 9853 OG.

With 5 bits for the host part, the number of available IP addresses per subnet is 25= 32.
QBMOD eWMON HBEH Y 55 OB, coHrwwd Heds IP 38 wme 2° =32 8.

However, we need to subtract 2 addresses (network address and broadcast address) which leaves us with
30 usable IP addresses per subnet.

emes o0, g0 8® 2& (e B0 oo Smwe RBa®) g8 H38D Be O MO OVEGS
CORKDO ®Bm wg o IP 38 305 g0 953 8.

Since 30 usable addresses satisfy the requirement of more than 25 IP addresses per subnet, this works.
20 e & C8» 30 & O coHErmd [P E8» 2590 O/ gOvs D& AN, 6®® Hw)
OB.

Accordingly, the correct bit allocation is,

& an® S50E Y OSB3 dsSeds,

The number of bits required to identify the network is — 24 bits
SR® DEDMDDHOO HOMS FQ @Ee Oes - JQ 24

The total number of bits required to identify the subnet is - Number of network bits + Number of subnet
bits = 27 bits
COBRM HEMMBHVO FOOS O FY 60N OSes-HE JQ @I + coe Y @ =9 27

Number of host bits - 5 bits
HETMOD JIQ ©®e - dQ 5




RAVINDU BANDARANAYAKE -31- Hictfromabc

( R

19. Which of the following statements is correct regarding network topologies?
e S0 (topology) oBslbens cmm Oe®ms NP Lm®n HOOE &?

1) In bus topology, a central network hub is used to connect all nodes.
RS SOEDedE, Brue® e (nodes) oSN 3P0 PAnv® B MB®ES (hub) B> 8.

2) In star topology, a linear cable is used to connect all nodes.
DOD SOEMEEE, BRe® emif) 68N HOPD eLIw e 8D 8.

3) In ring topology, messages are sent only clockwise.
e SOEWEEE, DR DY) ERVES cBIMOLHD (clockwise) SOH.

4) In ring topology, each node is directly connected only to two of its neighbors.
8¢ SOEDEEE, & & eNND ©IOR HBASR DHes GHCOD NG CEVWO SO.

5) In mesh topology, each node is always connected to one other node only.
€ (mesh) SOEDEEE, & O eIRD CEDOR MOD O eHNADDO OIS CIISR 8.

Answer : 4)

Network topology refers to the way different elements in a network are arranged, including devices,

connections, and data flow. It defines how data travels from one device to another on the network.
SR SO e ) G, BN BN T SOHE GO SRR JOR YEN® ©WR) &I
PWMONB. 9)EeE O CIrOrHs DOY EOWND B @IS OM MHWMOR OK SHLOOMN®D WOR.

Bus Topology 88 &0@en

Bus topology is a network layout where all devices are connected to a single main cable, often called the
backbone. In a network, data travels through this cable in both directions, and every device on the network
receives the same signal simultaneously.

RS SO 8e®D ©y) BRE® €M@ O LN® HAEEND 6OBSR WO B O ©NsRS, O
eRe®) 80 emE MOTH 6ERE HNESED. SHRWLD NE, 5D 0P BARL HOH) CEBHOD ©®IDS
OB, HEREE O COIOONOR DO Get)d OWOOR EIE.

Network device

Node 02/ \Nbode 04 Node 03

N ] L

0 — 0

Terminator

Drop line

Node 01 Node 02

Advantages
19)75)

Use less wiring.
&8 Olens ORMES DITH®.

Increased data transmission speed.
e oBekdesn eB8vn Of) &@.

Computers can be easily connected to the centralized network.
VNSO e onEeds advenn 0BSN WowD e 8.
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Disadvantages
(e 1)}

To be closed by a device such as a terminator in the center line.
BB Olmes eeewEdO terminator 5 CEOMRE OGS O :800 B¢ &@.

When the central cable breaks down, the entire network breaks down.
s Oleeem De, D10y 80 HBSD EW® e, BID.

Star Topology 6t S0e®e

Star topology is a networking layout where all devices are connected to a central device, typically a switch
or hub. This central device acts like a traffic controller, receiving data from one device and then forwarding
it to the intended recipient on the network.

D0t S0 BeMd Ky BOE® Eo® SO EOEDMO, OVNBERS SOORE 6 HB O ¢OD
o850 WO G HEDOL SOEEDE. PR PABD EEIMD OIMHDON CEMERE RO HW WOB,
0% COHHS B ERIEM® OO RN HeSEn ERIM 6Om 6wWIY WOR.

Node 01

Node 03 Q Node 02

THub/switch

Node 04 Node 05

Advantages
08

Easy to create.
©0Reds I DO MHVO ®iH .

The failure of one cable or computer does not affect the entire network.
O Ol e elmwHL D, OITR BRSO HEXOD DR M.

Ease of error detection and troubleshooting.
etie ®Em @ISR 66 SOOI WO ISP CHEEDs B WOvD & B.

Disadvantages
aGOd

When the central device crashes, the entire network crashes.
03 COMOMB De, B0y S0 0PSO HRK® de, Bd.

Having to bear more cost for the central device.
VNS COMOMD wem 8 B8oorns €80 &e B@.

Network congestion in the middleware.
O3 COWMOIB NE R VERERT B BO.
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Ring Topology 8¢ &S0ene

In a ring topology, devices are connected in a closed loop, forming a circular path for data transmission.
Each device acts as a repeater, receiving data packets, regenerating the signal to maintain its strength, and
then forwarding it to the next device in the ring.

8¢ SOEDO DE, B BDID EORD NE OBISD WO §iB D0, 5D HBegeIn BEH) DaBMIO
DNO®RD BB, O ECEIPORDE aHOMOLBWRE 6Re HX OB, 5D &l ER) OB, 8 BBBH®
EOFD) OISO BE®) Bote)dD HMOD CHENEND D60 Or DECel BE® COrO® 60 6w WOR.

Node 03

Node 04 Node 02

Node 01

Advantages

Using fewer wires.
a8 olensl aenes @dm H538.

Disadvantages

Data is transmitted in one direction only.
e oBedenn dsies O MDD odE .

When one computer or cable goes down, the entire network goes down.
o edomnns &) Olonms e 89y 80 0Psd HRE® e, Brdd.

1s the most inefficient network.
o ® gMboe® &Hen 8.

Mesh topology €16 0@

Mesh topology is a web-like network structure where Node 04
devices are interconnected with each other, as opposed to
relying on a central hub or switch like in star topology.
Imagine a fishnet where each knot connects to multiple other
knots, creating a redundant network of pathways. In a mesh
network, data can travel along multiple paths between
devices, providing flexibility and fault tolerance.

&G S0R 9eX® gy oot SO Sexed RS DS
esene e £800E ®m WiBRD EBHDOIERD E)®
Ofecom ®) BSN O 0 i SR OxHED. & O o P e
@O0 DO ®0 HBHeRNO HOSD O gm0, BB  Node 06 Node 02
e e SHENe DOH DO RS BN &I

OIRHS NE, LB COr® GO VY MY BdesS D

DE D gm0, NVBEE VD o ecie PLHR owd.

Node 05 Node 03

Node 01
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4)

1))

2)

3)

5)

Advantages
()"5)

Increased data transmission speed.
e ofekden 68w 8 8.

A break in one wire does not affect the network.
O Olextms JVES® HEXD VLI eMOS.

is the most efficient network.
ONB® Mmbose® S)en 8.

Disadvantages

aod

Use of more cables.
a8 Olevtsy LRI SH®.

The correct statement regarding network topologies is,
SR SOED PSR HOIOE LMK D&es,

In ring topology, each node is directly connected only to two of its neighbors.
ge SORDEEE, & & eNRO IOP HBASN OFes GHCOD NE) VWO SOH.

why the other statements are incorrect,
e LM® OOE ail,

In bus topology, a central network hub is not used. Instead, all nodes are connected to a single central
cable, known as the bus.

RS SO BesedE, Pn® B)R eSier:s @B eaed. & %00, BRE® R VS e HESOD
55 B0 BIQEDO HEIHD DO &Him.

In star topology, a central hub or switch is used to connect all nodes, not a linear cable.
DOt SO SemedE, ebIw CTARNS D BHE® iE HEISN HPVD VSO ewScwe o)
S00we 9B WOBR.

In ring topology, messages can be sent either clockwise or counterclockwise, depending on the specific

implementation.
g SO SeXedE, 50y Hsew HO® 6P MO £PBEIMOLHD em)) DVPOLHD BB
e,

In mesh topology, each node is typically connected to multiple other nodes, providing multiple paths
for data to travel.

i@ S0 BenedE, aI® NN BIVNBENS 0N NG HHSHHO HEASR O MO, D
®8 5500 Ry DO® 0.

~
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20. Consider the seven layer OSI reference model and match each of the given layers labeled from P to
S to the corresponding responsibility of it labeled from 1 to 4.
S0 o8 @ OSI e mmadn o oo P 80 S ¢ oen®n 20 ¢ 9% 88 &Soow
1 80 4 e e DO Ee OWO HEE DOHD &) BOEOS.

Layer 8o0 Responsibility &o&®
P - Application layer 1 - binary transmission over the communication medium
ewred Soodn o55ede® s HO®) €ORn ndedemnm
Q - Physical layer 2 - route determination
e9dD BH0n ®o SO
R - Transport layer 3 - user services that include file transfer, remote access etc.
L0 SHO® emIE) HO®OI®, £OBD Ledrr 5 =0Ben 68D)
S - Network layer 4 - data delivery from process to process
)R SHOW® HOINERS HOINHNWO et o
1) P-1,Q-3,R-2,S-4
2) P-2,Q-4,R-3,5S-1
3) P-3,Q-1,R-2,5S-4
4) P-3,0-1,R-4,S-2
5 P-4,Q-2,R-1,S-3

Answer : 4)

Layers and Responsibilities
o0 oo Duie

P.

Q.

Application layer: Responsible for user services that include file transfer, remote access, etc.
BRED SO®: e HODIOD, 0D LEBMR KMED MOEH CO0BED 68D K DBHR eOB.

Physical layer: Responsible for binary transmission over the communication medium.
e@IBn SHo0: x55Hedes NS HOH) 800 nlcgdemnn 6eHm DODHR cOB.

Transport layer: Responsible for data delivery from process to process.
D)™ SHoE: HPIORERS HORKD B ede) ®idd se®m DD 0.

Network layer: Responsible for route determination.
EIR Soon: DG Hogin HEH OVHD QH®.

Matching Layers to Responsibilities
Owhe® oem Snd GIEd®

Binary transmission over the communication medium: Physical layer (Q)
osi5ede s DB HOM 000 Hlegdesnn: emIBL SHow (Q)

Route determination: Network layer (S)
e Sdge: e S2o® (S)

User services that include file transfer, remote access etc.: Application layer (P)
eME) HOBDOLD, 080 LEEM® MEW MOEH o06ED 680 ered® Smow (P)

Data delivery from process to process: Transport layer (R)
HPOReRS HRWORWD eom ede) &de: D®m® Sno0r (R)

~
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Accordingly, answer number 4 can be obtained as the correct answer.
& g5 50108 BENO e BEDO & 4 @) 0B HIH®.

The Seven Layers of the OSI Model
OS] ®ERed S0 &»

1.

Physical Layer (Layer 1)
96 S00w (08 SHOR)

This layer is concerned with the physical connection between devices. It deals with the transmission
and reception of raw binary data over a physical medium such as cables, radio waves, or fiber optics.
600 SO® €2)® GO0 5D EPISIME Orm EIEHRRS 8. O’ A, eSRer] BO®
e LMK DS 5 B DB B0 af €O etm oBedemn HE® oH E)
@50 HBFNeHS WO WOR.

Functions en®bwes

o Defines hardware specifications (cables, connectors, voltage levels, etc.)
eadr® 80800 5LEvan OB (¢SAE, ©BISNW, eSO VIO, HE®D)

e Handles bit-level transmission
9 @J0e8 sBedemn ®HROWOE

e Manages data encoding and signal transmission
e CTDNG 0 Het) HPCLBIND DEDMWO®D WOB

Examples: Ethernet cables, Hubs, Repeaters
€e)®om: Sobemnd g, o8, 380H

Data Link Layer (Layer 2)
ey o8siln SHo0w (ecedd SHow)

This layer is responsible for the reliable transmission of data frames between two devices on the
same network. It ensures error detection and correction, as well as proper framing and addressing
using MAC addresses.

DD BIRWD CEl® e GO &5 OF BEORe)NH e olcdemmn 53 oes e
S0 DuHD @on. &3 MAC 8 @)8nens ecje HE® @iHR oM SOIOE HO® 0sR 58
0g 550 oo mEsne 560 oednm WOR.

Functions en®boes

e Frame delimitation and synchronization
OF 5@ 5bnn 66 HRYHLHDON®D

e Error detection and correction
eeje HE® @SR om SOOE H3®

e Flow control and MAC addressing
D ede o MAC C8aw®

Examples: Switches, Bridges, Ethernet
co®ogn: 880, Bridges, obesd

~
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3. Network Layer (Layer 3)
OR S2on (pside SHon)

This layer manages the routing of data packets between devices on different networks. It determines
the best path for data to travel from the source to the destination.

600 S 881 B OR E®® gm0 eom &miy MDOHD 5P BERMWOME WOB. O®
YE@eE 80 KIS 50 By ®RS HFRD ecwe® MHBR BHOI® WOR.

Functions e’

e Logical addressing (IP addresses)
OB B (IP C8x)

e Routing and forwarding
oo 500 oo 9ESKD wid®

e Packet fragmentation and reassembly
ard emod B30 wo odn dES HO®

Examples: Routers, IP (Internet Protocol)
€m0 OO0, IP (sfabeie Hu@DR)

4. Transport Layer (Layer 4)
0O Son (4 O Sodn)

This layer ensures reliable data transfer between end-to-end devices. It manages error detection and
correction, data flow control, and segmentation and reassembly of data.

600 H0n & SN BO HEMD GHDEE C2X® MO IEDNDD T KOO CHBD
DOB. B0 eeje HEm DO we HOOE 53, eBy LW CIEDR, OO £5D AFTIHD HS®
©m 50D OPEsS H30 DEPMWMOD BDOR.

Functions embowes

e Establishing and terminating connections
085l SDemnn 5O am goos HO®

e Flow control and congestion control
O OEIND 6B DEIED RN HO®

e Error detection and correction
eeie ®mem OB oo 5HOOE 53®

e Segmentation and reassembly
e B30 o oNOD ODES HO®

Examples: TCP (Transmission Control Protocol), UDP (User Datagram Protocol)
ce)o®: (TCP oBekdesn &ps 50@0aw0), UDP (3&6en ¢d» SHu®DEr)

5. Session Layer (Layer 5)
o Soom (5 O S0ow)

This layer manages sessions or connections between applications. It establishes, maintains, and
terminates sessions, ensuring that data exchanges are synchronized and organized.

eP® SO0 6red GO il 65 KBTI DEPMMWOI®D WOR. O® &5 HODOO
00PRLD WO ©BVNN® WO B D cHdL DOBS il By 53, NSy 5 o®
g0 53 Be DOR.

Functions embooes

e Session establishment, maintenance, and termination.
e 85950, adsy 53R oo gdes B

e Synchronization
ORYRLHOND

e Dialog control
€oD)E, BIEMD

Examples: NetBIOS, RPC (Remote Procedure Call)
ce)mogn: NetBIOS, RPC (60830 H®) ©0e)d &i@n®)
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6. Presentation Layer (Layer 6)
o®bagn Saow (6 O& SHOW)

This layer is responsible for data translation, encryption, and compression. It ensures that data from
the application layer is in a usable format and that data from the transport layer is in a readable
format for the application layer.

e a00boN®, DEBHNDE 0 HFBNDN® BEH) 600 SDOK DHHD VH®. OB ewed
S206ed 5D @D BE OB PEIBDOHS 05 SOWH SO0 5D 6KES BHO® BEH)
DHEO® HH PDAdD 615 O 0B DOB.

Functions e’

e Data translation (e.g., ASCII to EBCDIC)
e ad0bman (ee)., ASCII & EBCDIC)

e Data encryption and decryption
EBTD) QCTOING B JEOND

e Data compression and decompression
e OEBNG ©® DEeeriSH®

Examples: SSL/TLS, JPEG, MPEG
ee)®ogn: SSL/TLS, JPEG, MPEG

7. Application Layer (Layer 7)
6me® Soon (7 O SHoOr)

This layer provides network services directly to end-user applications. It interacts with software
applications to implement a variety of network services, such as email, file transfer, and web
browsing.

e®® SHon gOm® o3HERD 6Ked® 60m ©ILgOD B 66D Bswr®d. edQ, ey HORNOWD ©®
O RERS 5 88 e 66 Hsen H3PD OB Pac® 6RES H GSDD T WOGR.

Functions embowes

e Providing network services to applications
eREd® oe® SR 66D e

e Facilitating user interface and communication
elGeD gnoReIn 06 6S5e8ean oo H3®

e Application-specific protocols and functions
eRe3-Jeudm SO 06 MOERSS

Examples: HTTP, FTP, SMTP, DNS
ceogn: HTTP, FTP, SMTP, DNS
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21. Which of the following statements is/are correct?
COD BCHS N SB[ SHOIOE &

A. A digital signature ensures the authenticity of a message.
G0 GB0® SHNORED MBSO OB HORB.

B. In asymmetric key encryption, different keys are used for encryption and decryption.
SRS ROl GBDHNCHEE, RESHCETING O JETOHIND HEH OOR ROl MDD ©8.

C. The encryption process transforms plaintext to ciphertext.
Qdvesne SrORn 6o gIi@o(plain text), O®oe ge@d(ciphertext) DD &SOLBNG DOB.

1) Aonly. 2) B only. 3) C only. 4) Aand B only. 5) All of the above.
A 0. B c@#/m. C cof. A &) B cof. 9un BOEER.

Answer : 5)

Digital Signature g8 gsos

A digital signature is a cryptographic technique used to ensure the authenticity, integrity, and non-
repudiation of a digital message or document. It functions similarly to a handwritten signature or a stamped
seal, but it provides far more inherent security. Digital signatures are commonly used in various digital
transactions, communications, and data exchanges to verify the identity of the sender and the integrity of
the message.

g8 gfoms 05 DBOC MBI 60 AN CBBMD, GATIMD 0 odeds emMBEE
oo 500 oem @O DO» S eGP BEB0 PILH. O g5 RW® Ee GTEHWO e} Fe)
DR YOO O Hu) WOB, YD Ow O MEOHD MHOBSIOD ONd. COSIMES GHHBMOD
0on ofHDNeEd aRMOMD ot 550 oesm 88 HBOCS vwgeesy), OHeTemn 0 T HODOT
OEE 803 agves AnED @Sm 8.

Asymmetric Kev Encryption o088 @S5 ectSoned

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.

0085 &8y N, e YO QSHEBNHND CERNE, NESED, O® OB HBSBEND BT
B0 QOERXE DT DOD BEITMMDD BLMRD. 9B em)E CNOL 6 SEGRD BHOE 5. PR
®ROr OHHO® DKen® 6PN HYD ONE ®. 6e)E N0 CBHA® HEH MDD DO MO
S€®RD Ko Jenmn HEem MOm 0. 60R SEAHK CHHN® ©HH JePHHD KN GEWOR OO
B0 D8 DO HREHW EROT LEBMNEE LN® eAE)HEed “DEd Bweld.

Public Key e, oaand

Can be freely distributed and shared with anyone.
Bo® ewemnd SHemesd ede) Hd® &L.

Used to encrypt messages or verify digital signatures.
ofHod cmmn HOD e®) i gfes comemn HOD @B WOR.

Private Key 8o oo

Kept secret and secure by the owner.
gBBmir 988 CHBODD 0 KOOSO DR &I.

Used to decrypt messages or create digital signatures.
DR Sesomn B30 e gbm GBes IEPD @)8m DOR.
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Encryption @&oesnme

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.

QSDeBRn® ©8) GO0 2eBnrds Mmose 530 oesm o eog (Bdn obd o) o
eeg (Brdn emend mwadus) @00 adobomn 5368 HuORKRR. ¢®® LR Besomm ®HO®)
e O 08 Y3 &S00iend &dobnan H3ePs DeNEST ODEDRSO RIS Hdn ®HiS O
00t DOG.

There are 2 ways.
o 28.

1. Symmetric Key Encryption
oPE6D Onor QSnHeSmHMD

Uses the same key for both encryption and decryption.
comn 66 SePMH® BN EEMOD OO BHO WO WOR.

2. Asymmetric Key Encryption
o8 0not QSneEmm®

Uses a pair of keys a public key for encryption and a private key for decryption.

ROl EOERXD @0 DOR. ONE CHING HEM 6E)E BNOE 65 JeTND HEH QEDRD
o 8.

Decryption Sesimee

Decryption is the process of converting ciphertext (encrypted data) back into its original form, known as
plaintext. This process allows authorized users to access and read the original data. Decryption uses a
specific algorithm and a key to transform the ciphertext back into readable data.

Seomn ) oD 6ag (QESneTunmn WO® @ 5D MNO® O8 B SO0ILRd &l LB
5368 HOBLR, O® BOR eoE 6RO MIESES. 60R FUORW VERES cOBHERNAESD 8 ¢d» ¢Om
gedn 980 o HrOPD @i HEHRE. eMuwmn O B &b v A0 «loboan HE®D
SeEBn 6iemOnRws 6® RO ®IBm DORE.

There are 2 ways.
o 28.

1. Symmetric Key Decryption
oP88D oot Seo®mn

If a message was encrypted using AES with a secret key, the same key must be used to decrypt it.

o8 nos 0@ AES o8nens ofdln:s ecoomn DO omd, 0 Seuman HED &8
CROR® @ITD) DE BHD®.

2. Asymmetric Key Decryption
o8 onot Seioenm

If a message was encrypted using RSA with the recipient's public key, the recipient must use their
private key to decrypt it.

CRSMeE el RO 0¥ RSA =)8vens oHoDn:s cSomn DO Gied, ERSe O®
Sedman 5000 RSes LEORD RO MDD DE PH®.
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Plaintext &60@ eo¢

Plaintext refers to the original, readable form of data or information before it has been encrypted. This is
the data that is understandable and can be directly read and interpreted by humans or computers without
needing any decryption. In the context of cryptography and data security, plaintext is the starting point for
encryption and the end result of decryption.

BOR 68g K YSMeBHN® HEPD 60 eHfm em) eMOROr O B, HWSL o MHMOLR. 6®®
eBOI® ®» ®iH By O 00 HRe TN OGS e BHRHO e OWIMWORD RSO
DEO) gLODODH DE DD, QSVETFIDW 0D B HODSE OSchHn BE, OR 6OE ©Y
eom® OEH HOBHL EBEE® 0 Senmed gOo® aBdERE.

Ciphertext es38® e

Ciphertext is the result of encryption performed on plaintext using an encryption algorithm and a key. This
transformed data is not readable or understandable without the appropriate decryption key and process.
Ciphertext ensures that the information is secure and protected from unauthorized access during storage
or transmission.

DD GoE ) WM EHAEEMIDVRE ©H RO MMOMERS BOR 6o m B WO @
comwn oBdeRd. erivs Sem® RO 0 HWORK eMIHD 00 =lObmHw WOD QE, EBD
BB o e} eBO® Wy cm®min. WD) HIEBE o)) oBeSeenn H3eBE eMOnOr QOSB® D
00 GHOB0RS $ed® D@8 ONE) S0 D eog Bt WOR.

The correct answer is 5) All A, B, and C.
SO0 B0 5) A, B oo C 8wEe® 8.

22. Match each of the given data communication protocols labelled from P to T to the corresponding

descriptions labelled from 1 to 5.
P&oT el e € aid 8 0 cdo osifecdem Ho@OBn, 1 80 5 50 opne DO b
B0 530 & vges.

Protocol 898 Description 88o0
P - Hyper Text Transfer Protocol (HTTP) 1 - provides directory lookup service for given web
a8l o) olcgden SHwuOB® addresses and URLs

M & b <08 @8» o URL oeo an@d@

Q - Transmission Control Protocol (TCP) 06568 oBO® ©end

oScge®n ©)E® SDMOR®

R - Domain Name System (DNS) Protocol
oe® @ ogad (DNS) So@d@n

2 - provides a very reliable data transfer service
9D OEDINEIHD eBm HOBVIOL eLBOVS ©swnd

3 - used in the world wide web

S - Internet Protocol (IP) c0io 883 Breee® ®Pn B

gSobe)e SeOE® (IP)

T - User Datagram Protocol (UDP)
ebBeD efy oMo HwedRe (UDP)

4 - provides a connection-less transport service
o850 05 EOD®® LD 0ewd

5 - handles unique addressing of hosts in the Internet
gslobee oo (hosts) ecsm goos B8
CRER cPemWORE

1) P-2,0-4,R-1,S-5T-3
2) P-2,Q-5R-4,S-1,T-3
3) P-3,0-2,R-1,S-5T-4
4) P-3,Q-4R-5S-1,T-2
5 P-4,Q-2,R-3,S—1,T-5

Answer : 3)

~
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To match each data communication protocol to its corresponding description, let's identify the role of
each protocol:

o O e osi5Hedesm H@ORBH O8 g5l DSHOWD OO, 68 O O H@Oed
DOEDOG HED) DS

P. Hyper Text Transfer Protocol (HTTP): Used in the World Wide Web.
Hyper Text Transfer Protocol (HTTP): e@ied 983 Swemend =)o) ed.

Q. Transmission Control Protocol (TCP): Provides a very reliable data transfer service.
oSectemn ©)e® 50@O® (TCP): 9o SEDme)nn 5o OO DD Lenri.

R. Domain Name System (DNS): Provides directory lookup service for given web addresses and URLSs
08 M@ =€Bn (DNS): @@ & i5 02 B8 ©m (URL) oem sHOR coded o80)®
©snd.

S. Internet Protocol (IP): Handles unique addressing of hosts in the Internet.
Internet Protocol (IP): gsfobe)en n¢ osmonnsied goomns C8® &Bode.

T. User Datagram Protocol (UDP): Provides a connection-less transport service.
User Datagram Protocol (UDP-: 68250m) 08n oo 800 0end.

The correct answer is:
B5OIOE BEDO P
3)P-3,Q-2,R-1,S-5,T-4

Data communication protocols are sets of rules and conventions that govern the exchange of data between
devices over a network. These protocols ensure that data is transmitted accurately, efficiently, and securely.
Here are some key data communication protocols categorized by the OSI model layers they operate in:
e 055e0es SHHOVOR B SRXES MHOM Er® DO & HORNOW® ©ERHE O 35 ©®
685y oQurD. 0P SR ey HOOED, MLOBERD om MONBDD 6Segdenn O O
oot 906, §0) e O OS] Mmad &S00 G DLBHWOMB WOD @E LW 5D HSHede®
HoOE HBons e®en

1. Application Layer Protocols (Layer 7) exe® &S00 S0o@0g (7 & S00w)

HTTP (Hypertext Transfer Protocol)

Purpose : Used for transmitting web pages over the Internet.
go@ : g5LSRG HO®) 0 8] oledemn B3O oem =IO 8.

Ex : Port: 80 (HTTP), 443 (HTTPS for secure communication).

FTP (File Transfer Protocol)

Purpose : Used for transferring files between systems.
go@en : &€R5 g0 6wy DOr HR oee @)Sm) 8.

Ex : Port: 21

SMTP (Simple Mail Transfer Protocol)

Purpose : Used for sending emails.
gogen : deysy onend WidPD @B WORE.

Ex : Port: 25, 587 (submission), 465 (secure).

DNS (Domain Name System)

Purpose : Translates domain names to IP addresses.
ol : Oed e (IP) 38 dED =doboean WOR.

Ex : Port: 53.
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2. Transport Layer Protocols (Layer 4) g®@& &00 Sx®0E® (4 & &S00w)

TCP (Transmission Control Protocol)

Purpose : Provides reliable, ordered, and error-checked delivery of data.
gogen : EOaSm, IINES BE o® ecje OB By ede) HdP Herd.

Ex : Port : Variable (e.g., 80 for HTTP, 443 for HTTPS).

UDP (User Datagram Protocol)

Purpose : Provides a connectionless, fast, but less reliable data transfer.
g0 : EPISN OHD, BV, HYS &8 TEDBE)RW £BD HOBDOOD R

Ex : Port : Variable (e.g., 53 for DNS, 67 and 68 for DHCP).
3. Network Layer Protocols (Layer 3) &)@ 600 S5o@0Ee (3 O &S00n)

IP (Internet Protocol)

Purpose : Routes packets across network boundaries.
GO : &R VO HOM e ®IS WOR.

Types : IPv4 (32-bit addresses), [Pv6 (128-bit addresses).

ICMP (Internet Control Message Protocol)

Purpose : Used for error reporting and diagnostic functions.
g0 : eeje OV HO® o® 0i® B8HEO® MLHLS GEe® DHSH) €.

Port : No specific port; operates as part of IP.

4. Data Link Layer Protocols (Layer 2) e o82s8dn &S00 5u@0gn (2 e S00w)
Ethernet

Purpose : Facilitates communication within a local area network (LAN).
agogw : eddn SHew®s (LAN) g os55edean ong OGE.

Standard : IEEE 802.3.

PPP (Point-to-Point Protocol)

Purpose : Used for direct communication between two network nodes.
GO/ : BR DG LMD GO 0IY HSDEOEHND HEH) ®IOM 68

Standard : RFC 1661.

5. Physical Layer Protocols (Layer 1) eenfey &00 Su@0n (1 d& &S00w)

Purpose : Serial communication protocol for connecting computers and peripheral devices.
gogen : odrm 6m cLRSY CoG o8BS 530 oem auEdn osHedesm HRORCR.

Usage : Commonly used for modem connections and serial ports.
800 : NP HEISND) ©® eEHNOD eWEDS e AHED =S 5.

Ex : RS-232
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23. The following diagrams labelled (A), (B) and (C) illustrate three software deployment types.
edwn s Sdean 53e® (deployment) o foes oo (A),(B) o (C) e oene) D&

O1e0RS €1e368.
1
Old Syptem
| Old System

I I !

I I -
! New System
Old System New System - -
; !:>|:> New System : 1
I I : :

%

Time Time Time
(A) B) ©)

Which of the following correctly represents (A), (B) and (C) deployment types respectively?
emm 008 (A),(B) oo (C) o€dd Sdoan 538 ;mmo BEeOEs 508 &?

1) eoag (direct), 803 (phased) & ©@SHO (parellel)
2) eag (direct), H@» (pilot) o& RSO (parellel)
3) o@PDO (parellel), O (phased) e eag (direct)
4) oSO (parellel), @@ (pilot) ©® O (phased)
5) g®d (phased), eag (direct) & &w®» (phased)

Answer : 1)

System Installation Methods o€8 SOoe ¥®

System installation methods refer to the various approaches and strategies used to deploy a new system or
software in an organization.

€ S PO 0y HOOHHD 5O SEABKE 6 Pacme»r:s 6wredPD ®BDm WO O8R
©2e8rns 0 cow NOOE.

Direct Implimentation &ag] &)=

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

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

O eRemEENS StOf SERBn HBLIEHSE HO SEAEH VBN oBHSDILH® 8.

@%23 E)bgco PNOBHB 05 50D Ennds 0 PRL FTOIBRD BDE o 00 PR PI® eMem) 8O
8o 8.

Advantages &8

e  Quickest method as the transition happens in one step.
BB O BROOHS Bcd® VDS EBHOHO PO® 68.

e Less expensive in terms of maintaining only one system.
O cfRBns o COTDEH B 50 Swed §RO.

~
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Disadvantages g©8&

e High risk due to immediate switch-over.
Defnd 0r 80 e5ineds 9unE &O)HDV.

e Any problems with the new system can cause major disruptions.
50 e€ABr 00w b IN® @rOedE Bme MW &S Bn ®w.

e Requires thorough testing and training beforehand.
600 oBaben «elemnnt 0 auMes GO0vs 8.

Old System

New System

Time

Parallel Implimentation &©®)8o0 &0)@®®

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.

eSO 0 5O oD cem® WmE 6ddeters e OO0 HRIBED 8. D eeH® HIBPM

0 gm0 =0BRDRS VPKRS EIOH SENBHERS O BEABHRD GO 68.

Advantages &8

o Lower risk as users can fall back on the old system if the new one fails

20 SERBB oS Hoems eOBRNAESHO SO SEABWO MmEE @ o ABS GOe)HO aGR®.

o Allows for a comparison of results from both systems to ensure accuracy.
BHODesMO® cHdn HOR sem S5 cccwdHD uHdE GIEERD 98 HERER.

Disadvantages g8

e More expensive and resource-intensive as it requires running and maintaining both systems.
€t eenm® HsR H30 on DY) HOO GOVs O VBN O Be v o® odes AGE 8.

e Can be confusing and cumbersome for users to operate two systems at once.
OO0 B e SN HAE OBEDRSO OBE O DOeOMS B’ .

Old Syktem >

New System

Time

Phased Implimentation 8800m SO

The new system is implemented in stages or modules over a period.
20 PO KO WME ©ddeBens HE GEVO 68 FRNREROR HVSOD ©8.

Each phase focuses on a specific part or function of the system.
0@ GEQRONR ©fBed HEDD emOn 6 MLRNS eWeOs GOMM® 6T WOR.

~
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Advantages &8

e FEasier to manage and troubleshoot issues on a smaller scale.
08 a3OIMErs DOe DEEMDOD B3SO o® eej@ SO HO® S®®.

e Users can adapt to changes incrementally.
0BRSSO Oi8d® cOxEHS DD gHPLHN® BB ®Him.

Disadvantages g©8&

e Takes longer to fully implement the new system.
20 afBn oBub@mens® Fuidem S0 B8 MEXES ®® 8.

e May require temporary interfaces between the old and new systems during the transition.
©oPMEEBE SO 6® 9 €D g0 DMOWMBD FRORHMS OGS 8K &ID.

Old System

%

!:>|:> New System
i I ::

Time

Pilot Implimentation 5»8 &SOx®w

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 &€Br aben 3D 6redRD 680 ©ONINEE PR, OB EMOD (HNE DHANNOS) SDLH®
20 ele) D08 Eed. 8OC ered S B3P0 60 WiEB® B3RO 5y DHANWEDS EICAM
obesiegn 28D 8.

Advantages 8

e Low risk as any issues can be identified and resolved in the pilot phase.
50 GEOEHE FN® BIOODS HEMMEDS DOR)DD & AOS HOHO FH®.

e Provides real-world feedback and data to refine the system.
et B83eme 508 oem 0l 6Lk gbeciem 0o 5o 0Ok,

o Easier to manage and support a small group initially.
YRE N DHNLRD DERMDOID DR oH oMK SO CHE®.

Disadvantages g8

e Delays full implementation as pilot testing and adjustments take time.
50g olSemn 05 IeBs oeH MR Kod® B oBuben Fovw H3® a®e, OG.

e May require additional effort to ensure consistency and integration with the rest of the organization.
0oONEE 60 MO 0P GHVRMID 0 SMEMOL oedn HRD GOIBO KR OGS
S ado.

So the correct answer is, 1)
OO HOOE BENO OFes, 1)
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24. Consider the information system types in List A and the descriptive examples in List B. Identify the
most suitable matching between the items in lists A and B.
A ilEned g5 emoOntt s dbv o B idened 5 S80Bn CEIHOF OED) DRSD.
A o B eil8nde aid alo® god O Qee Oied® emiosie.

List A List B
Al - Decision Support System (DSS) B1 - a system that allows to update, create, and
DO LMNn SR manage the details in a news website
€08 603 gR8nD 88H0 WOSME® HAV®,
A2 - Content Management System (CMS) Soamn 530 o6 DEPDOND HARO
SO DELMWOZ SERD® e ofRBHD
A3 - Transaction Processing System (TPS) B2 - a system that handles electronic fund transfers
®xeey rwad o€Hn 9eEREEDID Yo OO HHOOM SEARHRR
1) Al1-Bl,A2-B2, A3-B3 B3 - a system that combines data and analytical tools
2) Al-B2, A2-BIl, A3-B3 for sales forecasting based on historical data
_ _ B cODMBD By O ©e5HTO SHP LediwON®
3) Al-B2,A2-B3, A3-Bl OE®) B 06 SGeCes 6PDEd SMAERD WOS

4) Al1-B3,A2-B1, A3-B2
5) A1-B3,A2-B2,A3-Bl1

[SlaAlS )

Answer : 4)

Information systems (IS) are organized systems designed to collect, process, store, and disseminate
information. They combine technology, people, and processes to manage and analyze data, enabling
organizations to make informed decisions. Information systems are integral to business operations and can
vary in scope and function, from simple applications managing day-to-day activities to complex systems
supporting enterprise-wide functions.

eMONOT BERB 0y eMOnOr A8 B3P, arwdd, KA 53O o ede) ®idd oe®m HODI® WO
&5 0 0NMBRV €D 8. RS ey DEPMMOH HSPD o SeCemmn HERD MESeEN,
SEOEROS 0 HRORS SMAERD OB, £150 HOH @IHRVD HRONOERD & 8. eMONOT BEQD
)30 eRemR® Be®) GOSN 08 g0, OEe®mE) PO DEIDMWOMD WO BOR 6ReSDE
B0 O50OR-OF MORWRS HBEM OHD £SO GHLE SERD 50 Sew SO0 68 HuSBOD
650 09 dr .

Transaction Processing Systems ®&eee) ona® ocad (TPS)

To process and record the day-to-day business transactions of an organization.
©oBHDD OEEHE) OBSISD ®HREEH OIDHOD 6 DD HARD ewe) @S

Examples

e Point of Sale (POS) systems
e  Online banking systems
e Payroll systems

Characteristics @aS@2n

e Handles high volume of transactions @®g ®xecsy) SREHE HROOB
o Ensures data accuracy and integrity £55e» SODesmO® 05 GALOMO oode OB
e Provides transaction history and audit trails ®gece 98men 05 DO Dot HOHBE
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Content Management Systems &Sobon D&@amogn ocad (CMS)

To create, manage, and modify digital content, often used for managing websites and blogs.
eRemn)) 80 O A8 05 VEES DEIMPWOID HEH) MTM WO HBOF a5LODRS SLOE®
530, DEPMDOID HOO oo O HOPD @BD 8.

Examples

e  WordPress
e Joomla
e Drupal

Characteristics @S@gn

e  WYSIWYG editors for easy content creation
oo 633500 SO e WYSIWYG o5

e Templates for consistent design
S8O00 HLEne oe® OISR

e Version control and workflow management
gL, CIROD X MOG COX DEOMDOBD

e Media management
DB DEOMDOBVED

Decision Support Systems 8020 oo edds (DSS)

To support complex decision-making and problem-solving by analyzing large volumes of data.
Soe ety =090 SreCemnn H3e®S BHbEn HO @IHVD 6 @OO BHEPD @I 8.

Examples

e Sales forecasting systems Sw#n® gedimde RS
e Risk analysis systems &0e)»® SxleCe®n oA
e Budgeting and financial planning systems & & Y5 IEEE €S

Characteristics @aS@20

e Combines data from internal and external sources
5500 &) AHO YRIGORS ety SMAER OB

e Utilizes analytical models and tools
ScleCemsitn Mwad 6n PDES @Sm OB

e Provides interactive and ad-hoc queries
g3b80m3E o DM IPed oewnd

e  Supports semi-structured and unstructured decision-making
gbl) OO 0O OFHOD MO DO ®IHOD L:® 68
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Management Information Systems DE@DOgn emoOndt ofadd (MIS)

To provide information needed to manage organizations effectively, focusing on operational efficiency
and management.

cPemEd® WMLRTEEIMO 0 DEIMWOMND 6WEOH HOVN® 6WFY DOBS dEE)D e ©BOWM
DEDMDOIE HEPVD GOGB MO Ied® Be WOR.

Examples

e Sales management systems SN DEEMDOZ ©EAD
¢ Inventory control systems @&}e®si0d ©)E® SRS
e Human resources management systems @0 0808 DE@mNDOZ &€

Characteristics @aS@20

e Provides periodic reports (daily, weekly, monthly)
POLHm OHm ©end (Exowm, odom), DBDO)

e Supports operational decision-making
cPeHEE BHOMM IO HEH LMD 68

e Often integrates with TPS to gather data
e Ol H0® sem edem) 80 TPS oo HmRER 8

Knowledge Management Systems £z58 2&@oo®n ocad (KMS)

To facilitate the collection, organization, and dissemination of knowledge within an organization.
©:8NHWS DE N0 Oy HOO, woHmn 5O oo ede) axdd e OHEN® OrRER.

Examples

e Intranet-based knowledge repositories GSHONERD SEHNE DOGD £IANS ORI
e Document management systems 6G2® DEOMDOL SRS
e Collaboration tools @®mewi®m @O

Characteristics @aS@2n

¢ Enhances organizational learning
PO @erHD il Er®) OB

e  Supports knowledge sharing and collaboration
eia® 5ot DO ISR 6 HHERIEMOND LMD 60

e Often includes search and retrieval functionalities
eRes)) 80 exdd® om MO E) @WiBeE® FJIMSHONS HIHED 68

Enterprise Resource Planning Systems 92900 o8ad oien® odas (ERP)

To integrate all departments and functions across an organization into a single IT system, providing a
unified view.

5N HOD) BDEE® cecDeBy 0 MORRS FMAERD IS0 D) eBH D eMOPOL
MSesn ofAB0nd SR 530 &g DOG.

Examples

e SAP
e Oracle ERP
e Microsoft Dynamics
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Characteristics @aS@20

e Provides a unified database for all business processes
B8roe® O30 HRORS 6em SMIER 5D GO 0wl

e Enhances data consistency and accuracy
e GHMEMD 6H HODEBMOR 8 EQE OB

e Supports real-time data processing and reporting
DB WL 5D IR ©m o) HOPD s®w® OB

Office Automation Systems D)X%meE S0n-Homosn ofad (0OAS)

To support a wide range of business office activities that improve the productivity of employees.
esoOniksied dEe)EMD gnE MR HEH SO SONND O35 MOEE DWORD OEM) IO
de.

Examples

e Word processing software 0 &roea® ®actme®
e Email systems &e8@ o8
e Scheduling and calendaring systems coed@own 53 oo & cdum S5

Characteristic @S@enwm

e Automates routine office tasks
M3 MOOE MORDES SOWRFHD WOB

e Enhances communication and coordination
ox5e0emn 0 ESIDOND 8 EQE WOR

e Often integrates with other business systems
e@e®n)] 80 6O OXM0 =5 60 SMAERD 8

To determine the correct matching between the information system types in List A and the descriptive
examples in List B, let's analyze each item,

A eB8ned &5 emOntt ofdd Ob®m o B ilddned S8n0siem ce)H0f oo HOTOE,
@RBe® Hogw H3® sem, O O gBo® dFedeIw WOY,

Analysis of List B
B pildned 8xedesnn

B1- A system that allows to update, create, and manage the details in a news website.
This describes a CMS.
e O gRduon S850 WOSMR® HORD, SHe B3P0 0 DEPMOME HE®O
98 e SEA5KH. 6®n CMS i B8ud BOk.

B2 -  Asystem that handles electronic fund transfers. This describes a TPS.
96D gOReE 0t B8 HEOR® SEASNH. 6®@n TPS dwe d&ud WOB.

B3 - A system that combines data and analytical tools for sales forecasting based on historical data.
This describes a DSS.
cODMBD By Om ©e»HTO DS MDD oeH eSv 0 Sxedesn PORE SMAER
wO® ©EBHS. e®w» DSS 86850 wod.

Therefore, the correct answer is
OB, HOIOE BENO OSES
(4)A1 -B3,A2-B1,A3-B2
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25. Which of the following statements is/are correct regarding System Development Life Cycle (SDLC)
models?
€D ©:0bam 80x By (SDLC) ;mmad 0fsfnens cnm e m®/o SHOOE &?

A - In the agile model, small portions of systematically developed working software are delivered to
the client frequently.
00es (agile) ®waBeEE, PONED ©OLING G DWMS ILDOOR 0B MO
BHOSHOERS BED)BWERIO ER) GEH) EIGRD.

B - Late changes in the requirements can be easily accomodated in the waterfall model.

GOGSMOSEE on OGS oem Engid mmadedE (waterfall model) ooxneEds 98 ERI®D
o .

C - Prototyping model can be practiced without client interactions.

esDI)nnmes gSod HrmSsoens emOd Y@wmad (prototyping) emadn Hweds
enedn & .

1) Aonly. 2) B only. 3) C only. 4) A and B only. 5) A and C only.
A cOf. B cof. C cof. A ®) B co. A ®) C cof.

Answer: 1)

System Development Life Cycle
ofB ©:0bae 8Os O

The System Development Life Cycle (SDLC) is a framework used to guide the process of developing
information systems and software applications. There are various SDLC models, each with its own
approach to organizing and managing these phases.

Q5 ©0bam &80 On® (SDLC) vy emondt o€dd o6 ®acmre® 6ned 0dbmn 5368
HOOB® cRemHHER 6eHm MMSm oOm OPDH. 880 SDLC MER &y, o On® 6®@® &&ndns
©:8Hmn 530 65 DERMDOME HOP SEH) HOFeB® LEBBWE &o.

Waterfall Model € i@ epwado

The Waterfall Model is a linear and sequential approach to software development. Each phase must be
completed before the next one begins, and there is little to no overlap between phases.

E0 G MHmaBe 0F) ®ace® ©OLANG BEH) LI ©H FAVSY £eOBHH. & GERONE See®
FERO HOBm BP0 60 0B8abe BE G 0, GERO g0 gddmemnn & gR®.

Phases g€w0

1. Requirements Analysis &0wz®) dueCeenc

2. System Design €8 SHbegnn

3. Implementation (Coding) Swsien S53@ (ewtmosnem)
4. Integration and Testing SmAED B oo 3@ HS®
5. Deployment ewed®

6. Maintenance &0%n S3®

| Requirement |
Analysis
System
Design
[lmplcmentution]—i
[ Testing H

lDeployement

Maintenance

[T
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Advantages &

Disadvantages g©&

o Clearly defined stages.
IERD SHLOOHL WOD EE GE®O.

Spiral Model &58@ omado

FOVNG Y WOBR.

1.Determine
objectives

Phases (in each spiral iteration)
GEWO (8 O ebBEMO gOBLING BE)

1. Planning ereen® H3@
2. Risk Analysis 958 d&eEesnw
3. Engineering ®-8e&50t
4. Evaluation &gt®®®

A

Requirements
plan

e Simple and easy to understand and use.
BOR ©® B8 WIHPVD ©m @B HOPD sMe.

o Works well for smaller projects with well-defined requirements.
eMES gbd &0 gid FOOB &M N OIS HCH GMIES W DOB.

o Inflexible to changes in requirements once the process is underway.
HPOR® Piew O 80 gdusm) DR DSBS DR HOBHR 6MED.

e Late discovery of issues as testing is done after development.
£:0LNNERS ©xd adiem Be WO» B ®OE e 8 6w WIHD.

e Not suitable for complex and large projects.
B ) BB OX=ID BEH) Qe 6MED.

\ Cumulative cost

2, Identify and
resolve risks

Operational
Prototype 1) Prototype 2} prototype

Progress
.—————*,

next iteration

Review
Conceptat | Conceptof o
operation | Tequirements DEta.lled
Requiremants design
Development | Verification
plan | & Validation
Testplan | Verification
& Vahidation
Implementation
4. Plan the Release

3. Development

and Test

The Spiral Model combines iterative development with systematic aspects of the Waterfall Model. It
focuses on risk assessment and minimization through each iteration (or spiral).

obBr mwadn EQaIR Mmaded PRRNE Gorns B GHODLD® HOLAB®D SMAERD WOB. O®
O 05 La0PLHNG (66 ELBEEMO) ®0®) )R oBeSor 53 oo gO® H3® WO

~
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Advantages &

e Emphasizes risk management.
§9e)58 DERMWOMD FONOMD WOR.

o [terative refinement allows for gradual improvement.
8200be® eBiNNG POens RERD HORVD 98 LEEE.

e Flexible to changes in requirements.
OB D@ NS ORD HOBBHP ©O.

Disadvantages g©&

e (Can be complex to manage.
DEOMDOMD HIPO LB B BH®.

e Requires expertise in risk analysis.
g9e)58 BuleCemn BERe, Seseer, 1P OGS 8.

e (Can be costly and time-consuming.
e gD o) MRE BB O® &w.

Prototyping Model @25 enevaticd

The Prototyping Model focuses on creating a working model of the system early in the development
process. This prototype is built, tested, and reworked until it meets user needs.

YEWaD WIS LA §ORed 8 gdledE ofnded HmdS mwidur Sb@wnn HG®
eMEOS FOMH® WY DOB. PR Yewadn &0EED GOOMZD BEOE® e eWRNNW), o)
D0, HOD ONS DO o,

Phases €0

1. Requirements Gathering g®w@zm) Onry HS®
2. Quick Design @@ Segnc

3. Build Prototype @@wmad e®@en&®

4. User Evaluation 36w &tod®

5. Refinement 83ese 5@

6. Implementation HwSewd S

Advantages &8

e Users get a feel for the system early in the process.
HORB® NOBHEEED aolBrwlsid oAtk BERE o @Ied.

e Identifies missing or unclear requirements early.
DY e®) eMHER GOLSD DEH®) HED) @S.

e Reduces risk of failure.
gebdn 868 goe)m® a8 DOG.

Disadvantages )&

e May result in incomplete or inadequate solutions.
eodaban o)) oDMOS s Boed® &5 Bk .

e Can be inefficient and costly.
gMbrse® & B gl 8k adHn.
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Agile Model @03 &mmado

The Agile Model emphasizes iterative development, collaboration, and flexibility. Development is divided
into small increments with minimal planning, and iterations are typically time-boxed (e.g., two weeks).
aOEs MMan HOPLHS EOLIN®, EHERIGMON 65 HNVSHE VO FOMOE WOB. BBOLRSD®
o0 6IEES 65O 0l dLAMORD 6AE &b D0, GNOOLBR® IVHBEHS MER-6MY WO &HID
(ee): o ecwwd).

Advantages &

e High flexibility and adaptability to change.
9uE HVIEBR D 6 O 500 gHxOLHYNG Bed® ®IBWD.

e Continuous delivery of valuable software.
O3») ®acme® aRSID ede) &de.

e Enhanced collaboration and communication.
DEWD DE ODERIBME O HHHEOENE®.

Disadvantages §©&

e Can be difficult to scale for large projects.
e Onead oem odn H30 gemn 8o eido.

e Requires a high level of customer involvement.
9me 93068 ©)0emiBn oomB®DrE s 8.

e (Can lead to scope creep without proper control.
58 ©IEaEHs emod Ben ©dens So@ ) .

Rapid Application Development Model 3@ exe® 00 &made (RAD)

The RAD Model emphasizes quick development and iteration of prototypes over rigorous planning and
testing. It focuses on rapid delivery through iterative prototyping and user feedback.

RAD made €18 eee oiee® 530 oo «le 500 o0 Jemitde e ©dbaen oo
QOLING FOMOM®D DORB. OB HHOPLHS FYEIDIBDOME 6 ©OGED obesiesn ®O®)
e80Os ere) ®id® ewedH FOWH® 6T DOR.

Phases g€w0

1. Requirements Planning @@z oiea® H53@
2. User Design 36 Sb@gnn

3. Construction @&H3®

4. Cutover g®

Advantages ©8&

e Rapid delivery and iteration.
e0®wds ede) ol 05 aHOPLBHR®.

e High user involvement ensures the final product meets user needs.
g 206ED CHMBBOR gOH)® SScIemnn oO0HED OGS 6LORR oedD DOR.

e Flexible and adaptive to changes.
SOBBHR ©® cONSHP OO gxOLLH® .
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A.

Disadvantages e©)&

May not be suitable for large, complex systems.
B@E, b o€B oe®m Qen eaed.

Requires strong user involvement.
@508 e0Ben OMBTORE FOGS €.

Can lead to incomplete or rushed development.
o8aban 6o BWdE ©OLANRWO el B® L.

To determine the correct statement(s) regarding System Development Life Cycle (SDLC) models, let's
analyze each statement

€D ©:0Lm 80x By (SDLC) ;mmad «dpsfensl 50108 gmm() Bognw H3® oesm, O
O cmrn SdeCemn WO

In the agile model, small portions of systematically developed working software are delivered to the
client frequently.

@0es (agile) MDaBedt, VOVED ©OLIHW DE HWMS DLWOOR NE) WIS
BSOSO eSDHBDPO @A) 6Ly EIed.

This statement is correct. Agile methodologies focus on iterative development with frequent delivery
of working software to clients for feedback and improvements.

e LWK®K SHOOER. BIBO PPederns udeciegn o IBERH HO® e eLSDRBSNO Ol
DO® Pace® HMHO 6Re) el ©P GHOOLBH ©OLAN® EWEOH FOVND® 6RIF WOR.

. Late changes in the requirements can be easily accomodated in the waterfall model.

GOGSMOSEE or OGS oem Enaid mmadednE (waterfall model) e®HEeds 98 ERVIOD
oo,

This statement is incorrect. The Waterfall model is a linear and sequential approach where changes
are difficult to accommodate once a phase is completed, especially late changes.
cOR® CmB®n DIOER. En iR MwIdn Ky LI 0 aRYDH BN B® O, HEBON
o8aban § on, Sedeens oRE § cOxEDE DD R HIRERD gome 8.

Prototyping model can be practiced without client interactions.

edD)nnmes gSnd HumSnidens emOd Ead (prototyping) ;mmadn S§wmedd ewnedw
DD®.

This statement is incorrect. The Prototyping model relies heavily on client interactions to gather
feedback and refine the prototype until it meets the user's requirements.

cR® LCmE®K IOER. YD Mwadn sdesiesn O& SO0 e &dBED GOGID B8ORS
e YEwadn Bdsme H3PO 68DE)0D GSHLEN O» €18 e Oe) ©OH).

The correct answer is 1) A only.
BHOOE BERO 1) A .

~
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26. Non-functional requirements specify quality attributes of a system. Which of the following is an example
for a non-functional requirement?
DOERERD emOm (non-functional) DGz SEABHED QIMBED CORDERH SO DOB. DMOGRER
MDD GOGSMON HEH) CLIDOMRE DFes Hmm OEHS wOON &?

1) the email system should allow users to attach files
Bexns’ oiend ofBn eO0BEPRSO emg) HIEHRD 9B EMED Y .

2) each page of the website must load within 4 seconds
08 gded ©i® B8QPEE BP0 4 B giped QOe (load) Bw gy .

3) administrator of the E-commerce website should be able to view a list of customers
L-0)ess 608 gided edeEnd, WREENMOWSHeE EIRSHDS RO & 8r Qo ®.

4) a user of the online banking system should be able to view the last transactions
ANOOOD Doty SEABHD DB WOREHND FOOS ®HEES) RO & v B ®.

5) the ATM machine should allow users to print a receipt
ATM w&pe oo 908550 Sadens genn 5300 98 EMED® Qo ®.

Answer : 2)

Functional Requirements :MO0OERD GO@3m)

Functional requirements 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.

MOERED FOOBD) SERBRE 0BRSS ©® ©OODOPS ISHIS 530 oeem ofddn B8
99 Ve Y MRS, SRS 0 eBcS RS HHE WOB. @Y DL SEAHWRO g9 HE®O
8063 50D DMHEES 66 WO eweOS GOVN® XY WOB, eAesn] 80 eiBeDRES e}
edan O DR EeA® L) BERD B0 eIOB.

Non Functional Requirements g0 s ad@stm)

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.

MOORER caNdes HOGSD) OB SERBLS 90 BE ¥y HEFoD HBdS ex) MLR®KS OHRDD BHI®
@D QINe® 50O OB, @R L3 SERBK OB WO 660 D) K8 K8 MDBLS 9] WoOSes
emetle, S O8O WOB. 8RBl O IMBTOPMO®, MHE HINNG 0 CEeERIBD ESEE
Sbodan 558 sesm &0 9o Bie®ms @8,

1. The email system should allow users to attach files.
Benss onend oS0 eO0BEPRSO eme) HIBHRD g8 EMER Y ©.

This statement describes a specific function or capability that the email system should have. It
specifies what the system should do rather than a quality attribute of how well it should perform.
cP® CWmB®n Bezs el ©EABWO HI® Ky SHEoD MOHHD &) LB SO WOBE.
O eHOB MES HY) VE PNE, OB BEIE, QINBIOD QYI®HES OHRDD SEADD BHE XV
e€ OB HEeHs OB

2. Each page of the website must load within 4 seconds.
O afded @ B8R HBed 4 © g oo (load) 8w g ©.

This statement specifies a performance requirement related to the website. It defines a quality attribute
(performance) by setting a measurable criterion (page load time).

PR LCWBr O gROKD o) MHO ©N® GOGIMOND HH® DOB. O BL &
Soemenes (B9 ©i08ed® mE®) Ormsed®s QEMSn QEN®RE(ENHR INN®) HLODH® WORE.
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3. Administrator of the E-commerce website should be able to view a list of customers.
L-0)fess 608 gided eleEnd, WREENMOWSHeE EIBRSHDS RO & 8r Qo ®.

This statement describes a specific function or capability that the administrator should have within the
e-commerce system. It focuses on what the system should enable users to do.

cOR LWMBE O-O)FMEsn CEAHN nE SlLIEPED B0 Y 5HEDm MDERE & BSOS
8820 OB, B€RBL OGS OBEPRSO BE XY € WO O HOVND 6WF WOR.

4. Auser of the online banking system should be able to view the last transactions.
DNOOOD Doy CEABHDE DB WOSeHNO GOSN ®HEEs) RO & 8o Qv .

Similar to statement 3, this statement specifies a functional requirement related to the capability of the
banking system to provide transaction information to users.

CM®O 3 O MO, 6P SMHE a0HEDAESD BHEEs) EMONOT BIERRD Ry SEABRO &
B0 ge)g HMS GOGIMORES HH® WOR.

5. The ATM machine should allow users to print a receipt.
ATM osipn o0 208598550 O80ems fegnn H3R0 g8 EMER Gm .

This statement also describes a specific function or feature that the ATM machine should support,
rather than a quality attribute of the system's performance or behavior.

cP® LmHrr ofRded SHmdsoed em) adled @M ©OIMBWRDO O ATM wsfpw
om0 Bk Ky Jerdm MORRE 68 Ser®r®mns MO WOR.

The correct answer is statement 2),
BOTOE BERO 2) O SM®RGE,

(2) Each page of the website must load within 4 seconds.
e0d gided ©® B8PS WBEO 4 I ey Qoo (load) 8w vy .

This is because it specifies a non-functional requirement by defining a performance attribute (page load
time) that the system must meet, rather than specifying a specific function or capability of the system.
OBme, 0, e€RBed HEDm MBS e MIBNDE HEMHS WO B), SERBH BORD ©Y
;OO RN QIM®RS (B Q0# mEr) HOdxn H3e@%8 O MLEAER MDD HOGBMODE
50® OG.
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27. Which of the following Data Flow Diagrams (DFDs) is correct with respect to the rules of data flow
modelling? (Note: A — an external entity, B — a process, C — a data store)
e @iRe® mmabmommn BERe HBEE aud covm HeHs O e MEd® Gtwom® (DFD)
BOOE Ofes’ &? (00me : A — MBO MO, B - §woRes, C— o oedxs)

1.0 | 1.0 |
G sarme 2 (=T
J 10 ] . 10 | .
@ g S N O ===

Answer : 1)

Let's analyze each option based on the general rules of data flow diagrams:
e £ O ©0Hs O O®sn 35 o ©emndd & & dwder BueCemm WOR.

L.

Data flow diagrams must have properly directed flows:
o MR8 O=edHnsidEd 58 e Wy e IR® HI @mr:

Data flows from external entities to processes, from processes to data stores, and from data stores
back to processes.

oD VBO HMHO ORS PWOR HED, JTWOR DR e ®AR) OED 6® £ VRNEDS)
20D PO ORO ®E »&E.

Data cannot flow directly between external entities and data stores without going through a process.
DOBLE HO®) eMEMS MNHO HMLD 0 Bl OV DO B RO GE) ©) CAHID.

Each component's role:
Ot O ©e00wed WMOWBIOM:

A (external entity): Source or destination of data outside the system.
A (80 smbdr): ofdensl 80m cTDOR YRIQD 66 RS,

B (process): Transforms incoming data flows into outgoing data flows.
B (H©@0R®): & et £ 8000 0» e5m £ 90 alddbomn DOR.

C (data store): Stores data for the system; only processes can interact directly with data stores.

C (B ©0D):. o5 0es 5 O DOB; coie KD 6 ©Igd gIiod Hn) DE
oes HoEsio oM.

Now, let's evaluate each DFD.
e, a8 O O ey @RS OreEed®Hs GIODRD @ DOY.

1)

2)

Data flows from external entity A to process B and then to data store C. This aligns with the rules,
where an external entity sends data to a process, which then can store it in a data store.

ey A 80 B eon®®0 oo C et 000 dm »E) k. e@n HBHEH 0o 0w 60, OKE,
B0 OO HIOCHDO D WO GHO, OB B GANOD ORI DE HIL.

Process B sends data to external entity A, and then A sends data to data store C. This is incorrect
because an external entity should not send data directly to a data store.

B 5093 A 980 emddnd e OB, oad A et @RD C 60» e OB, MBO HIMLIGL
5D KRAVODO RSO T eMBIBD B S5O 6d®® OIOER.

~
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28.

3)

4)

)

Data flows from external entity A to process B and then to data store C, with an additional incorrect
flow directly from A back to itself. Also, the arrows between B and C suggest two-way interaction,
which is unusual for a basic DFD.

A B0 ©a500 &dn & 0 GOINHO DIOE IR OGS, B arowddd oo oad 5 ®IRD
C 020 A B0 embdens eom ®E k. 9es®, B oo C o0 Sog €O0-9be gaobm
ewise OB, &» 8B DFD sem go@ms 8.

Data flows from process B to external entity A, and then A to data store C. This is incorrect for the
same reason as (2), where an external entity directly interacts with a data store.

e 0DmK B §dRed 80 A B0 Hmmbdn 60m, omd A 80 C e ®0D &0 ©s
OB 6w OIOER (2) S eXnd S50, MBO HMLOGES i GO O ©aLgd
oSHOH® DOB.

Shows data flowing from an external entity A directly to a data store C, which is incorrect as it
bypasses any processing.

(B0 HMLOEHS A 605 ©ad® B GRDNO C edo GE) 02 By aSB, d®
HB0E crwned® dmeds B O BIOER.

Based on these analyses, Diagram 1) is the only diagram that correctly follows the rules of data flow
modeling.

c0® SEeCews Om SeHTD, B IRE OEDHs HB SOIOED GHORN® WOH W O
00®® 1) O O 0dee 5.

Which of the following statements is correct regarding soffware testing?
®ace® od@d 68ASNCRS CHm BEHS MO GNEOS SOIOE Oes N &?

1

2)

3)

4)

5)

Integration testing is usually carried out before unit testing.
SoED (integration) ©ds5@® e@msens Smm (unit) ©ds5@O0 esd B .

Black-box testing techniques are usually used in acceptance testing.
DEEge (black-box) odi®ed GBEB0 PO LPVHBens B@®mE (acceptance) dw3@)eSE,
28 ©8.

White box testing examines the behaviour of a software based only on the inputs to a system.
©e8m ®ogie (White-box) o35@)ed € Dacmlewnm &Bd, BEABNO ED) 6ed HE)D @D
e cexndd odse ewed.

Unit testing examines the entire system’s functionality as a whole.
B 3588 o8aban addfed Hwmdson, oPdnr:s e olue ewmebd.

System testing is usually carried out after the user acceptance testing.
€D (system) odui@® @@osens e8De)nd oBv®en (user acceptance) o3@O0 ©&ED
8¢ ewmeb.

Answer : 2)

The question lists five statements about software testing and asks which one is correct. Let's analyze each
statement:

eEe® Pacmre® o000 BEe, QMG oo iREnOD VO g5 D0 O O SHOIOE il &
O SMBK 60e S:EeCeI® WOR.

1.

Integration testing is usually carried out before unit testing.
S (integration) 235520 @IPemsensl S (unit) o35@O0 exd B¢ ewmed.

This is incorrect. Unit testing is done first, where individual units or components of a software are
tested. Integration testing follows unit testing and focuses on the integration of these units to ensure
they work together as expected.

6@ OOER. Pacr®nd ®S B 6®) 000 olie ewed®m Wids Swmm (unit) odSesnn
o0 B¢ ewmed. S (integration) edegnn @Be) S (unit) odui@eds) og O& gmo
eSS O 38 &0 Hu) HR oednm S5O0 cee R Hnw SMAER H® eweds
GOM® 6WY wOd.

~
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2. Black-box testing techniques are usually used in acceptance testing.
;RO (black-box) &d5@ed BB P @Vesens Sge®n =l@edt a8y .

This statement is correct. Black-box testing involves testing the software without any knowledge of
the internal workings of the application. This technique is typically used in acceptance testing where
the focus is on the functionality according to the requirements, rather than the internal system logic.
c®® MIKn HOIOER. ME®-E) (black-box) &d3@® 0 ewee® GBSO HWMIBOL SERE,
5Be €i1HPHS eMOD dacrenn olce S500E. PP mMBRME VNSRS OHOH
elSemelE o8 05 gm0 OBE geBs0 6ENH HdHKD &) aduvsm & Hm3BO®
ewmels gOING XY 6web.

3. White box testing examines the behavior of a software based only on the inputs to a system.
@edm ®ogied) (White-box) &3u5®@ed & Pactmemn &iBdd, B0 E) eeod L™ Do oS
cenB0 odise) eted.

This statement is incorrect. White box testing (also known as clear box testing or glass box testing)
involves looking at the structure and logic of the code. Testers need knowledge of the internal workings
of the software, as they test specific internal coding and infrastructure.

PR EMB®K NOER. Gedm ®ogge) (White-box) ode)d (stentE@ ®ogje i@ emi Bedt
®ogie) alu@Bd eeme NESED) cmed DMK 6 DD AR GINEH 5. DB
GBS0 CTHVOMD 66 GODR coewd® odse DO S oldPendslo ®acmewed
OSSN0 HMOTO0 BERE, 150 gO®n 8.

4. Unit testing examines the entire system's functionality as a whole.
Sow odueede oBaben odbed Fumisorn oddnnts e adiie® emed.

This is incorrect. Unit testing involves testing individual units or components of a software in isolation
from other parts, focusing on the smallest testable parts of an application.

eO® OIOER. PaLme@nD 05 S 66 00D DN MO DR HEHME) MO, CREDD AN
ode D ol emos emeds OMH® 6rY HAR Sww «l@PD Hloes ©8.

5. System testing is usually carried out after the user acceptance testing.

g8 (system) elu@® ©)@asens 680D 95w@®ED (user acceptance) &35@)00 a0 B¢
ewed.

This statement is incorrect. System testing is done before user acceptance testing (UAT). System
testing tests the complete and fully integrated software product to verify that it meets the specified
requirements.

cO® LB OOER. o0GeDd oBvm®n odennd esd (UAT) o8 (system) eduie® 8¢
emel. ©f@B (system) olsegne 068 oBgbsn oo ©Bgben JmRER(integrated) Dagwme®
SEeiemn dn 5:E0n GOesm) 680ERSeS €13 HHYOr DO ®WiHRD &lie) WOR.

Therefore, the correct statement is 2) Black-box testing techniques are usually used in acceptance
testing.

OB, HOIOE LIK® d55es 2) mEddoeie (black-box) ads®ed GEdn O aVasens B s
(acceptance) edu@)e8E @) 8.

~
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29. Consider the following relational schema:
enD 50 g8 0Basim ©de)dn ©ome (relational schema) oD desi™:

Student (Studentld, StudentName, Address, Gender, DateOfBirth)
Study (Studentld, Subjectld, Grade)
Subject (Subjectld, SubjectName)

Which of the following is the most suitable Entity Relationship (ER) diagram to correctly represent the
relationship between Student and Subject entities?

@G@s (Student) @& 8®@w® (Subject) HMMLD GO HBISVMO HOOED Horegnw HOR GEH SHD
OCHS O HMOD RS Oteed®e (ER diagram) O8s oee 8 &7

Note : In the ER diagrams, the entities are drawn without attributes.
o0as : . ER Gioedaside ambdd e, gises coemegn (attributes) O8O .
II. study - geva®id®

1) Student Subject
2) Student T @ = Subject
3) Student — @ T Study
4) Student - @ —  Study
5) Student - @ — Subject

Answer : 5)

The schemas provided are:
0w &8 erisy) D® Dsless,

e Student(StudentId, StudentName, Address, Gender, DateOfBirth)
e Study(StudentId, SubjectId, Grade)
e Subject(SubjectId, SubjectName)

From the schema:
ewism POEH:

e Student represents individual students.
Gesm o5 B SHewismw DOG.

e Subject represents different subjects or courses.
Sen 500 Senns e CARE) HewisHw WORE.

e Study links students with subjects and includes a grade, indicating a many-to-many relationship
(many students can study many subjects).
FABRND BRS 00 Benns HEANL DO OO eEHRE FINEH OB, VH-VY HIEOD
cosia® DOk (cden) Busio eden) Serns geme Bm MIBw).
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Given this, we need to analyze each ER diagram option to see which correctly represents these
relationships:

68 g0, 600 BNV SHOOED HewisHnw WO RO 1B RO 68 & & ER oo
0068 SDEen JEeERIND BE QME:

)

2)

3)

4)

5)

One-to-one relationship between Student and Subject:
Gesmed(Student) oo S@nww (Subject) gwd Jn-Jo oBSH®:

Incorrect. A one-to-one relationship implies each student studies exactly one subject, and each
subject is studied by exactly one student, which is not supported by the schema.

DOER. Fw-F 0CSIMORRS geosd dfcs o Hesent® ®HOWOP O Sewwns
FABRHD WOD VOF, 0 Bernri® H0KOR O Hesenty OBS GABEMD WOH) RS VO,
0% 0BSNY 0B BB MK eMEDOD JDD®.

One-to-many relationship from Student to Subject:
Gensmed(Student) 80 Be@ww(Subject) eSO Sw-2y cdeo:

Incorrect. This would imply each student can study many subjects but each subject is studied by
only one student, which is also not supported.

OER. cORS arencdsies; o BREDNOD ede®) Benns ®ieidn o YD 6 Sennri®
o Baedn 588 S GASEMD DOs) RIS DO OB € OMIB eMETORD.

Many-to-one relationship from Student to Study:
Gesmed(Student) 80 gaswan(Study) =50 2n-Jo odemOns

Incorrect. This suggests many students can be linked to one study record, but a study record involves
only one subject. This does not align with the many-to-many relationship indicated by the schema.
OOEDR. RS ErewedSes) e BaS & gRSHn® DLMMOND HBANL BE b HYS
GBS DODMODO HMAED OSes O Ternn COH. ePn ewicsm PRI BB &) &iH
-0 HPAFIMD ©O RS eMEd.

Many-to-many relationship from Student to Study:
Gesmed(Student) 80 gaseawn(Study) ¢ -2y e

Incorrect. Though it depicts a many-to-many relationship, it should directly relate students and
subjects, not via the Study as a separate entity in this context.

OICED. O AH-2E) CREMOD HOrO® WEE, OB BRY 0 Brrs IR HBISR BE
DR, 600 65ebHn NE OND HODNDD CRE HABEN®D HOM) EHMES.

Many-to-many relationship from Student to Subject:
Gesmes 80 fenn 50 6-28 ODEO:

Correct. This diagram accurately represents that many students can study many subjects, and many
subjects can be studied by many students. It captures the essence of the relational schema where
Study serves as a join table facilitating this many-to-many relationship.

BSOOE, eee) BRSO edes) s aeidn ad R0, edesn) Benns cem) VeSO
GRBONG DE oD VO 60 O BOHm™ SHOICED SHotomnn OB, 60 DH-VE HEAECMODO
SHEDE HERE® BRSRD OYDE eee GRsw®®(Study) S Do 0B DPeE QBN
OB O®HEIG DOGB.

Therefore, Diagram 5) is the correct answer as it best represents the relationships defined by the

relational schema provided.
OBS, B 15 HPISND POeKs LD ) &5 HEBIFID OB CWES HoOrLEw BN
RS 5) O Ot ©Ome HOOE BENO 8.

~




RAVINDU BANDARANAYAKE

-63-

Hictfromabc

r

e The tables which are partially extracted from a database used in an information system developed

for a shop are shown below. Answer the questions from 30 to 32 using those tables.

COEEEHIRE HOE® HOME WO EE eMONOT SERBHND @D WOH T OYEINDS LR DKens
€0 O By HEo0E com cied. O Y @O O g 30 80 32 IO oEDERD BEHOT

RS,
Customer Product
Cusld Fname Lname Location Prold Name
C001 Saman Perera Dehiwala PROO1 Refrigerator
C002 Kalum Gamage Galle PB401 Blender
C003 Shiromi Silva Galle PMO025 Mobile Phone
C004 Kalum Perera Kandy PP009 Inkjet Printer
Order Order_Product
Orderld Cusld OrderDate Sellerld Orderld Prold
A001 C001 2022-07-14 S001 A003 PROO01
A002 C002 2022-07-14 S001 A001 PRO01
A003 C003 2022-07-18 S002 A002 PB401
A004 C004 2022-07-20 S002 A003 PMO025
A004 PP009

30. Which of the following shows the most suitable primary keys for Order and Order_Product relations?
Order & Order_Product ¢ ocem O nesn 908D vyt BEOES £lcdsies cmm wOOD €7

1)
2)
3)
4)
5)

Order_ Product: Orderld
Order_Product: Orderld

Order Product: Orderld + Prodld
Order Product: Prodld
Order_Product: OrderId

Order: Cusld,

Order: Orderld,

Order: Orderld,

Order: Cusld + Sellerld,
Order: Orderld + Cusld,

Answer : 3)

1.

Order Table contains OrderId, CusId, OrderDate, and SellerlId.
Order ®®ed OrderId, CusId, OrderDate, &® SellerId g&.x 8

OrderId should uniquely identify each record since each order should have a unique identifier.
o GIEINRNOR O3 HEM®IHVS B0 @ Vds Orderld ai@ DLDOLO GHHS 6
DEDMOD BHE.

order_Product Table is a junction table that connects Order and Product tables and contains
OrderId and ProdId.

Order_Product Table wg) giend® on SHSoes O 0Bsk D0 630 DQds O gud
OrderId @& ProdIld g&.@ 8.

A combination of OrderId and ProdId is typically used to uniquely identify each record in a
junction table like this because it defines which products are associated with which orders. A single
order can contain multiple different products, and the same product can appear in multiple orders.
OrderId @® ProdId &.eni®ns 0)@asens 6®8i8 65l Oxdn & & DDMD NS 6RE
HED) RO @O WOEF O® PO HIIES 60 PSR & i, BS® SHLOON® WON
RO5. 05 IO 950 SHSeem HBHEE GR@ Bn &b MO, O WG ARDD
Fe8de €S Bn &im.

~
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Given the options:
e & 5 Swce ORS:

1) Order: Cusld, Order_Product: Orderld

Incorrect because CusId does not uniquely identify an order.
Cusld goB€ehEs oGNS 6RO HED) OSSN HE) OTOEDR.

2) Order: Orderld, Order_Product: Orderld

Incorrect for Order_Product because OrderId alone does not uniquely identify rows if multiple
products can be in one order.

Order_Product oce®m O0ER @se &8 quEngdn SHdoice HBons HJn & »® Orderld
ORI CSE GNNS RO HED MO,

3) Order: Orderld, Order_Product: Orderld + ProdIld

Correct, as OrderId uniquely identifies orders, and OrderId + ProdId uniquely identifies rows
in Order_Product.

OrderId &8s #ne® goos 6E® HE @& dss, OrderId + Prodld & esSg govens
CREO HED WM DS HOTOE®.

4) Order: Orderld + Sellerld, Order_Product: Prodld

Incorrect because OrderId alone is sufficient for Order, and ProdId alone is insufficient for
Order_Product.

rEng® e Orderld oo o@ENds O S, Order Product ees Prodld e®gves
OO 6O HE) OOER.

5) Order: Orderld + Cusld, Order Product: Orderld

Incorrect because adding CusId is unnecessary for unique identification in Order.
§9)BEOERS o3 HEMDBDO ©e® Cusld dwny 53 goden dS OIOER.

The correct answer is 3) Order: Orderld, Order_Product: Orderld + Prodld.
5Ot0E 8gxo 3) Order: Orderld, Order_Product: Orderld + Prodld. ®
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31. What will be the output after executing the following SQL statement?
e®® SQL gmen fosien 5308 on gfemn new 8 e?

SELECT Customer.Fname, Customer.Lname, Order.Orderld
FROM Customer INNER JOIN Order ON Customer.CusId = Order.CusId

WHERE Customer.Location="Galle";

D |  Fname Lname Orderld 2)|  Fname Lname Orderld
Kalum Gamage A001 Kalum Gamage A004
Kalum Gamage A003 Kalum Perea A001
Shiromi Silva A002 Kalum Gamage A003

Shiromi Silva A002

3) Fname Lname Orderld 4) Lname Fname Orderld
Kalum Gamage A001 Gamage Kalum A001
Kalum Perera A003 Gamage Kalum A003
Shiromi Silva A002 Silva Shiromi A002

5)| Fname Lname Orderld
Kalum Gamage A001
Shiromi Silva A002

Answer : 1)

Given the SQL query.

SQL Sex® e & &io.

SELECT Customer.Fname, Customer.Lname, Order.OrderId
FROM Customer INNER JOIN Order ON Customer.CusId = Order.CusId
WHERE Customer.Location="Galle";

This query fetches the first name, last name, and order ID for orders placed by customers located in
"Galle". According to the provided data in the Customer and Order tables.

c®® 80g® "Galle" & 8683 0)CeaiBnisl 888 wO®» @e, aGiEnd o YC 9V, GO® HO o®
greng® aesPen @) @3 e)lecniBEn 0 IS @ O KX &5 B BRD &%O

e Customer Table: C003: Shiromi Silva (Location: Galle)
e Order Table: A003: linked to C003

Result Explanation
8o el 853®

Shiromi Silva is the only customer located in Galle, and the query should only return her order
information. She has one order, Order ID A003, which matches the conditions specified in the SQL
query.

Shiromi Silva ®@e@ &3» &R ©)SemiBnw) O® Gmo, SPEeds &lreE &IENS eMOROL
o E Em ue. grd SQL 80xed 3D aif eamseds DD @iees Order ID A003
e qIEEeE .

Correct Answer: 1)
SOOE 8€mo: 1)

~




RAVINDU BANDARANAYAKE -66- Hictfromabc

( R

32. Which of the following is correct regarding the Order relation?
Order ©9® ©iEeDeBE com neHs NP SOOE &?

1) Cusld attribute uniquely identifies each tuple in the relation.
Cusld coesSegnn (attribute) @G O@ed & & coei®we (tuple) Gaomsd HEMDS).

2) The relation is in First Normal Form (I1NF).
0RO 08 Ed® gy gosMed (First Normal Form-1NF) o8

3) The relation is in Second Normal Form (2NF).
Ox® &8 ecd» P gddded (Second Normal Form-2NF) 8.

4) Orders of each customer are handled by a unique salesperson.
O 8 e)0eIBmWeE Id HROWOE) ERSES OB SIMBwiredy SBS.

5) The relation consists of a composite primary key.
XD ey 908 wyOSeS (composite primary key) ©@s0» 8.

Answer : 3)

To determine if a table is in Second Normal Form, it must first meet the criteria for First Normal Form
(INF), and then it must satisfy an additional condition related to the way attributes depend on the key.
ORdE 6y NS 6eiOPel Hed 1@ HoMmr H® sem), O HOPeRs B8 HPNB 6eIOP®
(INF) oo Do 50gmesd 0gde @m gm0, o6 00 Jede ©E® ®m O€) 005® ;MmO
O8RS RO emISBEEBRE BSOBO OBE®.

Criteria for 1NF include:
INF oo O SOemnomdEd qacs dses:

e No repeating groups or arrays: The table should only have atomic column values.
ga00bme DHNHE e®) arrays ea®ie: OxEd G@R®W BT GOHS OIS BV GU®.

e Unique rows: Each row should be uniquely identifiable.
880 eSE: 0® CSERSE gHOBO HEMDD IS BB EPHE®.

Criteria for 2NF include:
2NF oo 9o SOgneomded gqincs dses:

Elimination of partial dependency: Non-key attributes must depend on the whole of a primary key, not
just part of a composite key. This means that in a table with a composite key, every non-key attribute
should depend on all components of the key for its existence.

DG sdsomd 908 B3®: Non-key attributes 6emde @EMe® GoEiSe GHOD MO ©OE
emO ©I08D RO HBSHE P Or) OB YNK. RS ge®mE WOSes Gy RO 5D
DWW, OI® HOT GMOD QIBRNE O IIBE HEH CHNED BHER 0B d® OF) SWBH®
Qm RO,

Analyzing the Order Table Schema
Order Table 8seCeznre H3S@

The schema for the Order table, based on your descriptions, includes the following fields:
S0 @ ©em»8, Order table e con Sedy GO ©O:

Orderld Cusld OrderDate Sellerld

Step 1: Verify INF
8000 1: INF o®80t 208

Given that each field in the Order table contains only atomic values (single values in each column per
row), and each row is uniquely identifiable (presumably by OrderId), the table meets the criteria for 1NF.
FMOS O©Yed ©i® BWeEPRDD &) BFes LOVMD GMRS (SEXWO & B HOEd B
GORS), o O 8 eSgr GNSD HEMBM D (Fe@» Bvens Orderld &%), ®x® INF
oc® D HHamnD H0EE.
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Step 2: Establish the Primary Key
8r00 (2:) @08d nd S0Ean DOS®

For 2NF analysis, we need to confirm the primary key. If OrderId is the primary key and uniquely
identifies each record, this simplifies our analysis.

2NF 8deCetnn e, a8 )08 ond oHfor ¢ Qu®. Orderld 2)08m ond O god @
OODMOBE FHDB RO HED OSSN NS, ed® FEeE THEERINW BOR WOR.

Step 3: Check for Partial Dependencies
8r00 (3:) PGD OSHMO o =Os@ DOs™

To be in 2NF:
2NF & 83@0:

e Each attribute in the table should fully depend on the primary key.
0Qed 5 6@ QIN®RHNE L8 BRO ¥ HBRLIERSR Oe) OB BM®.

e There should be no attribute that depends only on part of the primary key in cases of composite keys.
BoEily Ror 080 DRE ©)08n ned MO M LI Oe) COH® @EMMRE eMBID

QOQ.

Dependency Analysis:
eOrsom Scedesnn:

e Cusld: This field depends on OrderId as each order can be linked to one customer. The customer of
an order cannot be determined partially by another subset; it’s entirely dependent on knowing the full
OrderId.

Cusld: ©:® aranges® 8 c)0emi@mennd OSSR e i R8s 600 Wedmw Orderld @
Oe) @05, ePn ©)CeHIBME) ONT €O NEDIDS L D®ERs HOMD WE EMHD. OX
68abens® Or) cOESes ©8abzn Orderld ei» id® @ .

e OrderDate and Sellerld: Similarly, the date an order was placed and the seller handling the order
depend entirely on the OrderId. They are not determined by any subset of the OrderId or any other
field.

OrderDate and Sellerld: 8 &) ©®@®9, i#®s @A) &85 ENG 0 GIINOR HHOW® SuEBwde
olgbeners® Orderld @m Or) 5. &) Orderld & co NEDOHS o) D58 Pedywide
DOB eMed.

Conclusion for 2NF
2NF oco) Sodsn

The Order table is in 2NF because:
greng® 89d 2NF & ai5 e

e Itisalready in INF.
O® 0@ INF & gio.

e It has a single primary key (OrderId), under which all other fields (non-key attributes) in the table
show full dependency and no partial dependency exists. The non-key attributes do not depend on
anything less than the full OrderId.
w0 95 L0 wxoE (Orderld), i, § wdes OQed aid geans BOE® Hedy (Y-
eMO® QINe®) LLI SORTOME ESRT WO OO FE SORTBDMOR M. LWIN
e®MO® @@ ©8aben Orderld ®@D 98) &8 HB0s @ Oe) eMSOB.

3) The relation is in Second Normal Form (2NF) is the correct answer. This is because the Order table
is already in First Normal Form (INF) and all non-key attributes (Cusld, OrderDate, Sellerld) are fully
dependent on the primary key (Orderld), ensuring no partial dependency exists. Thus, it meets the criteria
for 2NF.

3) 9qd &8 ecdo e gosded (Second Normal Form-2NF) e08. 50108 B8gnd 8. dudoe,
0, GuENes OQD £V ol PSS gosded (INF) i oo B8re® 9 63O @FMe®
(Cusld, OrderDate, Sellerld) 08 0o (Orderld) @» 08gbgnensi® o) cOH® S, BBe grdED
SORBHMOS eneDERB. 68 g5, O 2NF sesm o SHLemnd 0ade®.




RAVINDU BANDARANAYAKE -68- Hictfromabc

' ™

33. Which of the following statements is/are correct regarding the normalization concept?
@mOgG(normalization) -wEen HEBRSNEHS oD HEHS N LMIB/0 HOOE &?

A - In first normal form, atomic attributes are removed from a relation.
ol g gdsMedE (INF), 090 ae aid co@dnn copssesn (atomic attribute) @O 9o
Qred.

B - In second normal form, partial dependency of attributes on the primary key are removed.
o P gosMedE (2NF), 208 ond (primary key) @ coRE@EOE &)o6D OISO
(partial dependency) @08 ®O&) EIed.

C - In third normal form, transitive dependency of attributes are removed.
e0» Pm godddedE (3NF), coptemde ©-@sd odwsmon® (transitive dependency)

908 o8 EIed.
1) B only. 2) Aand Bonly. 3) AandConly. 4) Band Conly. 5) All of the above.
B o@&f. A ®) B ocofh. A &) C . B &) C oofh. oD BOCEY.

Answer : 4)

A. In first normal form, atomic attributes are removed from a relation.
OCY SPIVOMENS, HBVSAMORHDS Fod®n QIN® @B WOH EICR.

This statement is incorrect as phrased. In first normal form (1NF), a table is in 1NF if it contains only
atomic values, meaning each column in a table must contain indivisible values. It doesn't involve
"removing atomic attributes".

0P CMHK® D3 DG eE® OVEX. o8 CPWOMERS(INF), DQdES Go@d® &®wss
O g8 M INF & &, &8 090w &5 0@ HOWDDO GMEAED @) HORS &Ro®
8o @nr. OK0 “ClREn QEN® 908 SR’ HIEH eMed.

B. In second normal form, partial dependency of attributes on the primary key are removed.
GeD® LRHWOMENRS, OB N0 ¥ OIMBOR LR Cid® @O oK EIeR.

This statement is correct. A table is in second normal form (2NF) if it is in INF and all non-key
attributes are fully functionally dependent on the primary key. This means removing any partial
dependencies where some attributes depend only on part of a composite primary key.

eP® EMH® SHNOER. ®xdE INF 8 Hed =8 ecds @mOMmensl (2NF) O gmd Bog®
©BROT EMO® @@ SOT YO ¥y a8abEnensi® HwMdD Oe) COY). eRRS gems WOSess
005 O PYOD MO O SO Oe) OB N0 @EN® MO G SOIBBHD)
90 HSE.

C. In third normal form, transitive dependency of attributes are removed.
e LPMWMOMENS, QEIOOR GEND B @O MOy EICR.

This statement is also correct. A table is in third normal form (3NF) if it is in 2NF and no non-key
attribute depends on other non-key attributes. In other words, it removes transitive dependencies where
changes to non-key attributes could lead to inconsistencies.

68 MBS SHOOER. DxoE 2NF & 58 58 nsidsn gPowognens (3NF) & god 58¢
®ROL-emmMO (non-key) QEMeme 95 CROr emMOM(non-key) QM@ @m Oc) =O. O
00 RS Hoemts, O LD WO QYIMWOR 6ONBOE eMHIEDE OED 28 Er ol
©oSD SOBBDD PO WOB.

Given the correct analysis of each statement:
O O Lmen 5HOOED dcecenn B

e A isincorrect.
A OT0ER.

e B and C are correct.
B @& C 50t08n

So, the correct answer is 4).
OO HOOE BEMO 4) @D.
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34. Which of the following statements is/are correct regarding Entity Relationship (ER) modelling?
MO 6ERS MwaBwosme(ER Modelling) ofsfhens conm oeHs NP gme/e SOtOE &?

A - A weak entity is dependent on another entity.
cbOEe Hmbiwe (weak entity) 0 HmbIGEs @m Of) SOB.

B - A derived attribute is represented as an attribute in a relation.
OxBesy Do e coesesnra(derived attribute) KD DEE cORBRMNHS R HoOrenn 8.

C - An entity can contain a multi-value attribute and a composite attribute at the same time.
HMOOWDO,OD® eB@EDE dY-gor(multi value) corBEINLES 6 Berim CORIS®ENES
8o O» &Tie.

1) Aonly. 2) B only. 3) Aand Conly. 4) Band Conly. 5) All of the above.
A . B e@4#0. A &) C oo, B &) C oof. 90 BOAREY.

Answer : 3)

To address this question, we will evaluate each statement about Entity Relationship (ER) modeling to
determine which are correct.

e®® WOEd IHER oem, g8 HMOD 6B (ER) mmad SHoownn SEgae 0 & oo
SHOIOE, €1l OB WOSENT).

A - A weak entity is dependent on another entity.
choEe uMboEE cOas HMHLOGE O Oe) =OB.

Correct. A weak entity does not have a sufficient set of attributes to form a primary key on its own and
is dependent on some strong (or identifying) entity for its identity. Its existence and uniqueness are
dependent on another entity with which it has an identifying relationship.

BOE®R DR HMLBKS DVSEE® NOPH BHON HIERD LBRIOD @EN® OFYHDE MDD
g0 05 aoaBMOn BE® O ERE (66 HeM®iDHeS) HMLOKE Pm» Oe) ©OF. 8 edrse
00 65eEesOn OF) COHSes O® HEMDIDEE HEISIMORE 65 095 HMLIRS @ ©.

B - A derived attribute is represented as an attribute in a relation.

Ogviosie o e coee®nt (derived attribute) OO HEE €2 ESeOE e HoOtem
ed

Wrong. In ER modeling, a derived attribute is one whose value is calculated from other attributes
within the database. For example, an employee's age might be derived from their birthdate. While
derived attributes are often shown in ER diagrams to illustrate these dependencies or calculations, they
are generally not stored in relational tables as part of the physical database schema. Instead, their
values are computed as needed.

Ot0E®. ER )2afimognedE, Dasiosie coruiesnns ) £oim 680 DE &id Gemnnsy QENe®
ORS aOn ®ING WOH) D D). Heaw OMEns, CEOWERNEE D VNEW o EHNELSS
Y BB axHnR. 60 BONTD) &) GWIMHK HOB Hebhraw HI® cem OFBES® ORISR
edee) 80 ER O 00®s) O cosd) gid amd, 50) 0)@msens cade 5o 0fe) Do
CmRl) %@ca 08BN OB O WA emed. & O, el YRS OGS ©OE WIH®
DOy EIED.

C - An entity can contain a multi-value attribute and a composite attribute at the same time.
O6n0wd OO0 VY)-GWH CORBBIRE 6N GoERD QIN®DES g&oq Sn owm.

Correct. In ER modeling, an entity can indeed contain both multi-value and composite attributes. A
multi-value attribute can store multiple values for a single attribute (like multiple phone numbers for
a contact), while a composite attribute is one that can be subdivided into other attributes (like an
address composed of street, city, state, and zip code).

5Ot0E®. ER mmad SL@)gne3E, ombdnmd ®)-g0n 608 o@ @@ O 6EDM® &&o®
8r . Y-GO0 CORDRIMRO O3 CORBEINND 6E) VNOR FOKS O DE o
(0PSO Bem OO oy HBHewS Oi8), Howim QEM®EE ke DN cORBeE BED
GRE® axd Od (BEr, ®WOn, SN 0 DeNd CRHs OR8 ©PsSn BHwES ).

All statements A and C correctly describe aspects of ER modeling
Bre® ome Acos C gmadnommed gow SO0ED I68H0 OB
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35. The following ER diagram represents a scenario of students borrowing books from a library. Which
of the following gives the most suitable relation list for the given ER diagram?
onD MY 6BAsm Owedm® (ER diagram) 0988 88 obomeods e e
BBEDRE HOtemn OB, & &5 6D 6EISN Oreed®e Hee DS Ges O® EBsnd
oo wO0N &?
®@0®® : author - eE@W@,book - e®)m,student - Gezsw),write - @O®,borrow - MOMTDO ®IHO

@ | STUDENT

Book _Name

AUTHOR @ —| BOOK

1) BOOK (Book Id, Book Name, ISBN, Stu Id, Aut 1d)
STUDENT (Stu _Id, Stu_FName, Stu_LName, DOB)
AUTHOR (Aut_Id, Aut_Name)
AUTHOR_QUALIFICATION (Aut _Id, Qualifications)

DOB

[0}

o

o

=
g
_ \.g

2) BOOK (Book Id, Book_Name, ISBN)
STUDENT (Stu_Id, Stu_LFName, Stu_LName, DOB)
AUTHOR (Aut Id, Aut_Name)
AUTHOR_QUALIFICATION (Aut Id, Qualifications)

3) BOOK (Book Id, Book Name, ISBN, Stu_Id, Aut_Id)
STUDENT (Stu _Id, Stu_FName, Stu_LName, DOB)
AUTHOR (Aut _Id, Aut_Name, Qualifications)

4) BOOK (Book Id, Book Name, ISBN, Stu_Id, Aut_Id)
STUDENT (Stu_Id, Stu Name, DOB)
AUTHOR (Aut _Id, Aut_Name)
AUTHOR_QUALIFICATION (Aut Id, Qualifications)

5) BOOK (Book Id, Book Name, ISBN, Stu_Id, Aut_Id)
STUDENT (Stu_Id, Stu_Name, DOB)
AUTHOR (Aut Id, Aut_Name)
AUTHOR_QUALIFICATION (Aut Id, Qualifications)
BORROW (Aut Id, Book Id)
WRITE (Aut_Id, Book Id)

Answer : 1)

Given the ER diagram representing a scenario of students borrowing books from a library, we are to
select the most suitable relational schema. The entities and relationships depicted include AUTHORS
who write BOOKS, STUDENTS who borrow BOOKS, and AUTHOR QUALIFICATIONS that detail
each author's credentials.

808 oSomerds e ER) @S ebrans SHewismn @O ER Gio odwe a9, 68 O8s
Qes 0ESVD) ©0mH® eIOIMD @H®. HOBm HWMOD 6H HREeMOERD e (BOOKS) Gwen
200t (AUTHORS), e @@ »slen 8as (STUDENTS) oo 85 & nddw) »ie 36800
oo ez (AUTHOR QUALIFICATIONS) & &roes 8.
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After reviewing the options and understanding the ER diagram's representation, the decision is to select
Option 1) as the correct relational schema for the given scenario. This option organizes the entities and
their relationships as follows:

SwdensS oDepivan 5368 @& ER O 00®Hes Horegnn esoi® »i3eds omd, HOMm
Dsies @A € &t oS oem SHOOE HBSND enism PI® s dwEem 1) eideB. e@®
e Muo® 6 SDed Bshe) oo ©3f ©OME WOG:

Option 1) proposes the following tables
Swcen 1) com 9D @) el

BOOK (Book Id, Book Name, ISBN, Stu_Id, Aut_Id)
STUDENT (Stu_Id, Stu_FName, Stu_LName, DOB)
AUTHOR (Aut_Id, Aut_Name)

AUTHOR_QUALIFICATION (Aut_Id, Qualifications)

BOOK (Book_Id, Book Name, ISBN, Stu_Id, Aut_Id):

This table combines identifiers for both the students and authors directly within the book records.
BOOK (Book_Id, Book Name, ISBN, Stu_Id, Aut_Id): e®® %0 8x8 o® Dnddis oo
BEHHDERSRD 6e) DL NE IOD HEMOIDE SMAER DOB.

STUDENT (Stu_Id, Stu_FName, Stu_LName, DOB): This table straightforwardly represents the
students, containing personal details and a unique identifier.

STUDENT (Stu_Id, Stu_FName, Stu_LName, DOB): €®E®» emOndt 68 OB SHEMNOISHDES
8o 50 PR OYD RSP BRS SHewismn WOE.

AUTHOR (Aut_Id, Aut Name): Reflects the authors with a simple structure for identification and

naming.
AUTHOR (Aut_Id, Aut Name) &g @id0 o5 o8 530 oeHm 60 Ox00hs wnddis SEJR
2O6.

AUTHOR_QUALIFICATION (Aut_Id, Qualifications): Links authors to their qualifications,
providing a direct attribute relationship.

AUTHOR_QUALIFICATION (Aut_Id, Qualifications): &g ©@gme® 08s50mndns @) 8
DRSS RNEE HEENEDERD HBSR OB

Reasoning for Selection: While Option (1) does not utilize junction tables to manage the many-to-many
relationships between AUTHORS and BOOKS, or STUDENTS and BOOKS — which is a departure
from traditional relational database design — the selected structure might be intended to streamline the
complexity for specific use cases or educational settings.

emi0) WIHPD eBnd: wHOH®adOIx AUTHORS o e BOOKS , e®j 8xs STUDENTS oo o))
BOOKS g0 98- 28 6850 oe@anmosnn 5380 dmade (1) junction tables )dm) enmO®
g0 0 08pe)ldn 6PN B OYE) BIEECRS Aed SN - IOV OBHK GEHE BE
R, 600 SeEdn M OGS 68 GO HrwEd OE®) EHLIFOR SIS WOR.
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36. Which of the following statements is/are correct
about the algorithm expressed by the given
flowchart?
E g5 OR® ©0H5S cmGED argemda®n a=10

(algorithm) ©68sVerns ocon ceHs O

1
om®/e SO &7 - <
A - An input is taken from the user only once. m
5BERDME®s OO0 RIS MHENDE ©)
Qed.
B - The output of the algorithm is always 9.
grCe@bned gfe)mn s 9 8.
C - The algorithm outputs the summation of all the Yes No
numbers entered. No
FES DO Gid BOER ©GANOR OPNE O r=r+n
GO0 &He)N® DOBE. ¢
1) Aonly » a=a-1
2) Bonly
3) Conly
4) A and B only
5) Band C only
Answer : 1) Yes
/ Output r /
Flow charts are a visual representation of the steps in
a process, using symbols and arrows to show the flow
of control.

@IR® 006Hs By CIEMEF LMD eSSV
B 05 S @O DOBS OB BrOOOER £iO3 SHOTEIGHD.

Symbols used in a flowchart ©i@8 e0uHss nE ©)0D Os ety

Used to indicate the beginning or end of a process.
HOOBwD MHOBHE 66 GOEING CESOR HE WSm WOy EAB.

Used for input or output representation.
§e)® e 9fe)® SHOEn 0 ®IPD WOR.
—>

Used to represent a process.
HPORWS Horew KEeH DB WORE.

Used to represent a condition.
CBEERRE SOt HE M MSm WOR.

Used to represent data flow.
e OIR® SHoen e ®I0D DOR.

Flow charts often use three basic structures: sequence, selection, and repetition.
®iR® 006s eRew] 80 YD OBHHS NS @D WOB: GHVO®, 6O 0 LHLWOME.

Sequence §B®®

A sequence is a series of steps or actions that are performed in a specific order. Each step follows the
previous one without any branching.

VOO 0y SEOD GSECOENO &t WOYH ER BHOO em) HK) DEON. 0@ BrOOE Hide
OV eMAHD 60 BrOO GHDIN® WORE.
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Selection e&®
Selection involves making a choice between different paths based on a condition or decision. It is also

known as a conditional or decision structure.
eBi0R &) eMSEERNE 6 HOMLES ¥ =T T8n MG MO 6330 HSORB. O®
CMSCERD BB 6] HO OFDRE 6RE IESES.

Repetition gabodgnn

Repetition involves repeating a set of steps multiple times until a condition is met. It is also known as a
loop structure.

ELPO® ) CMSCEBRE HEOES 6D SO0 EPOD 55 DmdE gadPbome H33.
0 @S OnmHws eEne, ®IEsed.

If there is a point where an arrow that is moving down comes from a different path and collides with an
arrowhead, the repetition takes place from that point down.

E®HED KOS WOBS Hede LoENDO OMD DDO®MRES ardmn ¥ Hos (o Be O SDMOS
D5 O SMMed B0 emED gaLLOMmE Be ©8.

Let's study the above flow chart step by step as below.
9 RS ©0®® Bwdels Budd smm ©3E HABH® WOR.

a=10

r=1

Substituting 10 for a variable called a and 1 for r.

a »® 90Ezws o 10 medn H3® oo r vem 1 eE® Doy EB.

Then an arrowhead collides with the downward moving arrow, so the repetition is then activated.
e o S0 omHED “KRSMOm SHEK M OIed® DS 95 on HLWONG FoISen 8.

Input n
Here the value for n is taken as input.
GOBE n BE® HORS NG 6RO ) OSHE.

Isn<0?

Here the selection is implemented. If the condition is true then r=r+n will be moved and a=a-1 will be
moved. If the condition is false, it goes directly to a=a-1.

cRBE 500 HuIew OR. cmSeEBn ons dses ®S r=rtn edm ®OS WO a=a-1 O» ©O
D05 ERB. SR ons eaed HB ©Igd® a=a-1 cdm» BN WOR.

The condition is true only if the number n is less than 0.
CINSERD O3 O5es N HB ©@xd (0 O 08 NI HE =OHN.

Isa>=0°?

It is on this condition that repetition takes place again and again. If the condition is true, it moves down
and outputs r and terminates the process. If the condition is not true then iterate over and over again until
the condition is true.

ELDOD HOD OO Be, O Ve, Oes O cMSEDD O 5. MSEERD DS OIS
o®ERD ®O DO r S8e)D® DO JOOR®D OO DOY) ERE. CMNEERD HOMB EMYDEHIT O
HODD CMSCERD NS O M LHOWOM® B ©O.

The condition is true only if the number a is greater than or equal to 0.
eMISEERN oun O5es a NP ©@xd (0 O 08 S e o HP COH.

Now let us test the correctness of the statements given in the question.
s sEmed ) & i DS O SHOOE MK &dB@D @K WOR.
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An input is taken from the user only once.
edBenrens BP0 oo ee)mns ®s) Eled.

Since this is a post-test while loop, the first loop must be executed. where a value is taken as input. The
value of a has already been replaced by 10 and while moving down it also decreases by 1 in 10. But
since this value is also greater than 0, the condition must be true and the corresponding output will be
generated and the process will end. Therefore this statement is true.

08 Pusidn s on olwe) H3e® while gewes DS Cef E® GHDICCHESR HWIDw
e8. OHE §E)® CRE FOXS ) @D. a B gO® €100 100 e’ WO &b god e®mED
@08 H3e®ee 10 & 15 g8 5. oy @@ gouwe (0 O O8) B VS GHOERSO
CMSEERN om5 & ) 95NN S5 WO HROR® gOs 8. OS5 0P LMK DS 8.

The output of the algorithm is always 9.
aide@dnPed gle)mwe o800 9 3.

If the number given as input is less than 0, one is added to that number and that number is necessarily
output. where an output as 9 can never come. Therefore, this statement is false.

NOINB R @) 6L ©ND 00 O8) GAE O ©xDD O Oy DO OB HRBO
5000 afe)mn WO ERR. OHE I epe GBe)HE 58 SOt B eammin. OO H®)
cOR LWMBL GONS ©O.

The algorithm outputs the summation of all the numbers entered.
HaesS ©0 aid Brg® ©x0e OBND PP HIGEHXDHR® ofe)m® DOR.

If the number given as input is less than 0, one is added to that number and that number is necessarily
output. If a positive number is entered, 1 is output without adding the number. Therefore, this statement
is also false.

NOINB CERE @) 6L XD 00 O8) GAe® OB ©xDD O Oy DO OB HRDBO
§80)10enaR OHeNG WOK ERB. O HABON GINED DEEMD O HRND Sy OV B¢
WO | ghemn DOBE. 9 Hr), PR LWB® € FGOmS 6d.
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37. What would be the output of the following Python code if the input was 257
con eredy oBos esmed me)mn 25 § 80, gfe)mn @ 68 e?

x = int(input())

X = (X % (x - 21)) **3

print (x)

1)@ 2) 1 3) 3 4) 12 5) 25
Answer : 2)

x = int(input())

input()
This function is used to get inputs from the user.
eOBERDEE®S HE)D ER) ISP BEe®) 600 GO 6®IE) ®F.

The general structure of this function is as follows.
e0® Goed eoe OBHK cme ©O8 8.
input("prompt :")

Here prompt means the message displayed to the user.
e®8 prompt HEDS GeHS WOSeS SOHERDXIO eHOHH D SHONRE.

The problem with this function is that this function can only accept string data as input.
e®R Gued 08 KOOD OSes PR GHuw PGB ML eeed ER) VD ®Een string &
e S53.

Therefore, this obtained data should be converted into other data types according to their needs. The

following functions can be used for that.
00 5 00 E) KS® T DR FOOBEMON ¥ OB B LG DD SSOLHHB VR BN
8. § se® oom Gm ene) ©» o 8.

int()
This is used to convert the received numerical values into integer values.
QY WM DBV GORS QDI BRBBRVW FORS VDD =0DboNe HSPVD BB ewe) @S

Here it is possible to convert a number existing as a string into an integer.
G®BE string Owe eEH OD® 0N SO @D VDD ©3OLHMNW HEVD HBWO EIeD.

An error is generated if a character string or a floating point number string is given as input to the int
function.

e®&E int Gmed gue 6EE RO 68D string Oms e®] o Hdm gvrE & string O
PEIDD RO ER) CSDeMD eiens SHNG MOY) EJE.

float()

This function is used to convert the received numeric string data into floating point numbers.
) ®S®) VBBV GHRS 9BE EBES AN DD slObLoHr HIPVD B GFow 6we) ®S.

Here it is possible to convert a number existing as a string into a floating point number.
G®BE string Owe eEH OB® ©Ax0E 9BR® ES®S 0N DD ddbman B3RO ®LB®O
QUed.

Here an error is generated only if a character string is given as input.
eRBE ecient Somn Oy ERSES Ged ©&Dm string O ICING 6RE ER) EFNEHT SO.

bool()

This is used to convert any given value to boolean data. Returns true unless 0 or an empty data structure
is given.

e ce PR GOOE YW T VOO 25DLomL HAVD dG ewiE) ®. OHE 0 ex) He
B DFHNE ER) cSDems &rd e 60 GOCMODER OMB O GOW NOD ER) 6.
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Additionally, functions like str(), list(), tuple() are available to convert to the respective data structures.
80 g@mod str(), list(), tuple() O @ & & ¢ Ox® e ©Soboen HERD ©OBF.

x = int(input())

This is the first line of code in the code. Here it is mentioned that 25 is given as input. There, the input()
function takes 25 as a string value and then the int() function converts it into an integer and stores it in
the variable x.

e@n cmed oEc em eSEr 5. eOSHE 25 MLNG 6RE E) D VD HEHS DO L. OHE
input() Gow @B 25 string gOEE eE® ER) ®S» DO @Feg int() Gow S d» gL
£ DD =0OLMB WO OB X NHVD TOESE BE G WO EAB.

X = (X % (x - 21)) **3

Here, the value of x which is 25 obtained above is subjected to various arithmetic operations and it is
stored again in x.

cOBHE 9mmE EA®D 25 0o X & gun 980 OHNLE OED EHD d® MO X NE ©IN)
208 EJB.

Accordingly, the line of code with the above calculations can be shown as follows.
& 650 9ot OHIHDLE 6HD iy SR CHY SOE CESRE WE HIL.
X = (25 % (25 - 21)) **3

In order to perform the above calculation, it is necessary to have an understanding of the operator
precedence. The operator precedence is as follows.

9o o DG Be HOPOHE Pemd® LY GHBECOHE BEACD FOAINWED SO
FOGs 5. cPE®RO® G GHBEOR cH &OE ©8.

1. Parentheses 0
2. Exponentiation ok
3. Multiplication *
Division /
Integer division /!
Modulus division %
4. Addition +
Subtraction -

Accordingly, the above calculation can be done as follows.
& 650 9on vIHK HO cHm 38 Be DE Ow.

(25 % (25 - 21)) **3
(25 % (4)) **3

1 **3

1

Thus obtained 1 is stored in x.

& 990 e 1 X & 08 DOvsy) EIB.

print (x)
Finally 1 is output. So the answer is 2).
agoemed 1 gfe)mn D0z ERE. O5m) B8RO 2) .
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38. What would be the output of the following Python code?
oo ereds ofns cmed ghomn NS 68 €7

def fun(paral, para2):
x=foo(para2, paral)
return x

def foo(para3, parad):
return para3 — para4

result=fun(2, 4)
print("Result is " + str(result))

1) Resultis 0 2) Resultis 2 3) Resultis -2 4) Resultis(2,4) 5) Resultis+2

Answer : 2)

User defined functions
eSGgnn 888 gbdesos e Go

The keyword def is used to define functions.
def oo roen Go gbd oD @B WOR.

The common structure for function creation
Gon 5HAH oeH B e BIFHD

def function_name(paral, para2,. . ., paran) :
statement 1
statement 2

statement n
return value

Calling the function
Bow edd

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 ME)® @) ER oee 085S @0 OZ) ER o0 I HOS SOIPHS GO
BHED OD. YD HIOH ER) LY RRD GOKS GHHND COHSES Oni SOM.

Functions with no parameters, functions with no return value, functions that do both and have neither

parameters nor return values can be created.
SOBDS D G, HOn FORS ) eaeed G, PR ccHw® BcDH ® SOBDN 6m ;MO
GOOS 0D CLENS OO MDD G SLOML BDE ®L.

Now let's study the code in question line by line.
&I Egned gid) emend eBEens 6SEr GsMB WOY.

def fun(paral, para2):
A function called fun has been created with two parameters paral and para2.
paral &) para2 eE® ©OPHS o ©&® fun VS Gwws HLEL DO L.




RAVINDU BANDARANAYAKE -78- Hictfromabc

' ™

x=foo(para2, paral)

Another function called foo is called and its parameters are given as paral and para2, para2 and paral
respectively, which were obtained by the fun function.

foo ®8 O Om» Fowe ed aid god 08 sO8H e E) 66D FO®S 6@e fun
Gowd e wden @¢ paral &) para2, para2 ®) paral e BEeORS @ & L.

Then the value returned by the foo function is stored in a variable named x.
esen foo Gon OG8 Mon @) 66 O X HND DOEBHES BE ®ID) DOH EDR.

return x
Accordingly returns the value stored in x.
& 299 X ng OO DO 68 GO0 MHer @) eeld.

Thus, it can be recognized that this fun function is a function with parameters and a return value.
8 ag5® 6®® fun Gow OB 6 MEn ED) Ced GORS 65D HrE VD HE® OB L.

def foo(para3, para4):
Here you can see the creation of the foo function called in the fun function above.
oo fun Gor BHEE Ded® Ee foo Gon SbHAn B cOHE mem ©®D .

It is created with two parameters para3 and para4.
para3 ) parad e@e SOBHS e HO® 60 SLANIW DO &Y.

return para3 - parad
Here, the value of para4 is subtracted from para3 and that value is returned.
para3 e®& parad oG g DO OO GO® MHOH ER) ERN @8 B 8.

result=fun(2, 4)

At this time, 2 and 4 are substituted for the parameters paral and para2 of the fun function created first
and the function is called.

e®® gOEDEIE OPers SL@EG e fun GWend® ©OBHS d& paral &) para2 ees 2 o5 4
BCeORS medm DO Gon Medy EREG.

Then the existing clauses in the fun function start executing.
osen fun G nE 08 DKsE Husew 8@ &roed.

x=foo(para2, paral)

It can be shown as below and then the foo function starts executing.

O ooy o008 casa® WO & god gseg foo Gor Hudw 88 &ioed.
x=foo(4, 2)

Then the return para3 — para4 clause in the foo function executes and returns that value.

9seg foo Gow nE ©0B® return para3d — parad4 9vsiBn HWSVD & O OO SR E)
Eo) 8¢ OG.

return 4 - 2 = 2

Then the obtained value, 2, is stored in x and returned.
9sen O ERIOD KX O® 2,Xx & KA O v ;MY EY EON Be WORB.

Accordingly, the value returned by the fun function, 2, is stored in a variable named result.
& gx® fun Gued mer ED) &5 guw O 2 result HH SOEsLE HE @A) ORB.

print("Result is " + str(result))
Here the string part "Result is " is output directly.
e®® "Resultis " @& string emOn ©agod oS)mn eDeb.
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+ str(result)

Here string concatenation takes place. In Python, the + sign is used to concatenate two parts of a string
into a single string. Here, the integer 2 present in the result variable is converted into a string using the
str() function, after which the two parts of the string are converted into a single string and output. Also,
when concatenating strings in this way, no spaces are included between the two string parts, so the first
string part is terminated with a space at the end.

e®BE string cosm DO Be 8. B & string eMOS 6w DS string OmeS VOO o™
53 mem + e oD DoY) ERB. e®HE result FOEBH BE OH® 2 0o SO @O str()
0o Gon dnens string Oms OO «SOLmHL WO 98 or OO string IS e ®& string
O OO o DO B O ERE. e® e®ed string oowm HSBE string IS 6
o000 HSmis 80T ey emO®» VDS o string eMOenS HGOMNWD S ) OB
string @O gons) DO &id.

Accordingly, at the end Result is 2 is output. So the answer is 2).
8 go© gdmmed Result is 2 ecee gdoon D08 @G & g BEno 2) 8.

39. What would be the output of the following Python code?
ooy £Ieds oGns eumed ofc)mn NP 68 &?

def foo(name, age=18, address="Kandy"):
print (name, address, age)
foo("Nimal", 25, "Colombo")

1) Nimal Colombo 25
2) Nimal, Colombo, 25
3) Nimal, Kandy, 18
4) Nimal Kandy 18

5) Nimal 18 Kandy

Answer : 1)

Let's study the code line by line.
erme eSgens eSEn GABMN® WO

def foo(name, age=18, address="Kandy"):
A function called foo is created. This function has three parameters namely name, age, and address.
foo &8 o 5L DOy ERE. e®® Gmed name, age, ®® address eEH SOBHS P SOB.

The peculiarity here is that default values are given for parameters.
608 ©0Hm NOeERTOR DSes E8Pm COBH aOKS E) € HIBVRE.

Default parameter values
oPen 8088 gouws

Default values for one or several parameters of the function can be assigned.
Goed 20B5 O o)) HBLRE oee HBRm XSS eedn .

When a value is not substituted for any parameter, if default values are assigned, the function will move
forward with those default values. An error is generated if the default values do not exist.

HBRE eOBBLE oee gOrrs MEE® emMDE J0 ¥ HBRD VYRS G0 FISH® OO SR
gORs 006 Gued @ESWD VWY WOy EAR. et 8Py FW®S eMEOE OSSO eejecnts
SHNG DO RAAGB.
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If a default value is substituted for any parameter here, default values must be substituted for each parameter
after that parameter. Otherwise, an error is generated. The reason for this is that problems can arise when

calling the function again.

08 HREE® SOPHES ©eH 0D FOOE HEE® DR M O sOBBHD o e oW
SO)PHEWOR OB FOHS HEED® DR KD 5. Hed eMID GOSDDSHE 6L)BHE SHHD WO
B, e®etl OPD esnd dsesS MO HDW MEdeBE WIOO cim MBVD e SO.

Accordingly, both the age and address parameters in the line of code are replaced with default values.
Accordingly, if the values for the respective parameters are not substituted while calling the function, it
will continue with the default values.

& o ey eSgewnd® age ®® address o SOPHS cOP BB GOWS Mef® DO ©OB. &
50 Gon MededE & & cO8Bs are Guns e’ MRS 68m XS ©®® WO
DB OG.

print (name, address, age)
Here, the values obtained as parameters of the function are output in the form of name, address, age

respectively.
eOBE Gwed OB eemd ER) WS EE MK BEedES name, address, age HWMOWD HCIHEG
208 EJB.

When outputting two values etc. by the print function, the comma between the two values is not outputted.
Also outputs a string without double quotes.

OGS e 9BMG DO 8D WME®X. print MK GMO, GOWS 66D GO MDD SHN®
emewed. double quotes emmMDBO string BN DOG.

foo("Nimal", 25, "Colombo")

This is where the function is called. There, the name parameter is given "Nimal", the age parameter is 25
and the address parameter is given the value "Colombo". Although the function's age and address parameters
have been given default values, here they are also given values. The function moves forward with the values
given when calling the function.

Gow Dedd cPHE Be 003 OBE name v NBBHWO "Nimal", age w®» ©OBHLO 25 & o=
address @& eO@BwO "Colombo" 0® GORE @) 66y @RB. Gwed age ©® address & SNHIBHSO
oBD gOrrs @) & «EBre 6OHE &O) meme gors ) EO 5 G cHeSE @) e
gens 006 Gued @EdWD Vs oy EARE.

Then in the function, the print function outputs the name, address, age. Then the following output is
obtained.
9550a Gun BEE print Gon ®@G% name,address, age B0 DOB. 650 cv® SBIHG EEAE.

So the correct answer is 1).
8 ga® SO0 Bgno 1) 8.

Nimal Colombo 25
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40. What would be the output of the following Python code?
CHD e1eds oBns eBmed ohe)mn NP 8 &?

numbers=[10, 20, 30, 40, 50]
numbers.pop(1)
numbers.append(60)
numbers.pop(2)
print(numbers)

1) [10, 50, 60]

2) [10, 20, 40, 60]
3) [10, 30, 50, 60]
4) [20, 30, 40, 50]
5) [20, 30, 50, 60]

Answer : 3)

Lists
erldy

Lists are used to store several data under the same identifier.
OM® HEMWIDHVE O By HBLRE WA HOPD EIBRSH ) ™ 8.

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.

QikEndn «ofs glod® e 568 &0 enpx0 (080 R edHrw DMEDER €es 80 OO -1
80 @agn ebhmn ®ITnenxs £ed® 8o & 8.

L=[10, 20, 30, 40, 50]

Accessing list elements
eiBcdy g0 O Eede &®

print(L[0])
10

print(L[-2])
40

Modifying list elements
Qs g cdad H56®

Element modification can be done using the corresponding indexes for each element in the list.
RIRENed 8 OB go» Bem GoR LG MOMERS o D HO® Be BE L.

L=[10, 15, 30, 40, 50]
L[1]=20

print(L)
[10, 20, 30, 40, 50]

~
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Adding new elements to a list
ClBESnON0 O oo Sy SO

L=[10, 20, 30, 40, 50]

append() method

Used to add an element to the end of a list. Only one element can be entered at a time.
QIRESaDD gD g®rs O B30 e MSm WOs) ERB. O BOWD HAES DR OSes O
GRS SOM.

L.append(60)
print(L)
[10, 20, 30, 40, 50, 60]

insert() method

This is used to insert elements for a specific index in a list. Here the common structure is
listname.insert(index, value).

QIGEndn 588t eHOBRE BEM oo HINES HOPD 6®® 6e) ®3). c®HE
listname.insert(index, value) &@OWD GIRES DR BHO.

L.insert(1, 15)
print(L)
[1e, 15, 20, 30, 40, 50, 60]

Deleting elements from a list
SIBE0BS g @O H3®

L=[10, 20, 30, 40, 50]

del command

This allows you to remove the entire list at once, or specifically remove elements within indexes.
RGBS ©olaben IREHOR OO0 O B3RO ex) H5E8m chuw nE OB® O Beuidde,
908 5300 e’ e8.

del L
print(L)
gives an error

L=[10, 15, 20, 30, 40, 50]
del L[1]

print(L)

[10, 20, 30, 40, 50]

remove() method
This is used to remove a first specific item in a list.
RIGEnDD 15 oy DBy aRludns 9or HERD ¢@w @Bm 8.

a=list("ictfromabc")
print(a)
[Iil, ICI’ ltl, I_FIJ Ir‘l-’ IOI, lml’ lal, lbl, ICI]

a.remove("c")
print(a)
[Iil, Itl’ lfl-’ lr‘l-’ Iol, Iml) lal’ lbl.’ ICI]

~
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pop() method

This can be used to remove an element at a specific index in the list. Here the poped element is displayed
on the screen. If desired, it can be assigned to another variable instead of being displayed on the screen.
RIGEned 5E8m cbwwwd &5 Gorrs g0 HORD 6PK MO DE Y. COBHE S B &Ho®D
BOw O eHeaw 8. GOYLsHS Ol HOw ¥ cLHHR O ORDD ON SOEBWHO OB HIGE®
DR O.

L=[10, 20, 30, 40, 50]
L.pop(2)

30

print(L)

[10, 20, 40, 50)

x=L.pop(-1)
print(L)
[10, 20, 40]
print(x)

50

Now let's study the code in question line by line.
et eEel i oMW SRS SEW GBIMN® WOY.

numbers=[10, 20, 30, 40, 50]
The list is substituted into the variable named numbers.
iBSe® numbers B 80E30 MEE® WO &HID.

numbers.pop(1)
Here, the index 1 element of the list is removed.
cOHE EiBEned 10» churwmed BB gvr 9O% WOy EARE.

Now, the list of numbers.
€t numbers EIGBESHO.
[10, 30, 40, 50]

numbers.append(60)
It adds 60 to the end of the list.
0 EiBcdned gm0 60 dmy WOR.

Now, the list of numbers.
et numbers EIBEHD.
[10, 30, 40, 50, 60]

numbers.pop(2)
Here, the index 2 element of the list is removed.
cOHE EIRENED 2 O» chrwed BBI gvr 9O Oy EAB.

Now, the list of numbers.
€18} numbers EIBESHD.
[10, 30, 50, 60]

print(numbers)

It will now output the current list. Accordingly, the answer is 3.
O® €18 ofy EiBEnd ademn OB, & 59 BEnO 3 8.
[10, 30, 50, 60]
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41. What would be the output of the following Python code?
oo eeds ofns cmed ghomn NS 68 €7

val = 9
for i in range(5):
for j in range(2, 3, 1):

val += 1
if (val % 2) == @:
continue
val += 2
else:
val += 2
print(val)
1) 18 2) 24 3) 29 4) 38 5) 39

Answer : 1)

for loop

Here, a condition depending on a data sequence is introduced to the control variable.
COBHE )R> SOEBRD &5 GOBECORS 5D CMSEEDDD HESD) 68 EICR.

Included instructions are executed exactly the number of times equivalent to the number of elements in

the conditional data sequence.
gSbOD coees NG ST dsiesS HIWOR ecmSeEBend &5 5D FRPPES O
OIIG ) DO ODIRE.

The common structure of the for loop in Python

Python & for loop & e&ie Ozm®

for variable in (sequence):
statements

Methods to obtain the data sequence of the condition
eMISNEEHeE com GNPRG ER) BO» o O

Using a range() function
Using a string

Using a tuple

Using a list

Using a dictionary
Using a file

ANl S e

range() function
Used to generate a list of integers in a specific range instantly.
588D OBEDO KD 05 5HIe EIRSHDD ERIDHP e =MBD WOR.

This can be used in 3 ways.
e®n MO 358 2Bt e ®E.

range(stop)
range(start, stop)
range(start, stop, step)

The stop value here is always exclusive.
e®8 stop g®® o® d0® exclusive 8.

The start value here is always inclusive. The default of this is 0.
6®8& start @® ©t® 80® inclusive 8. @8 ©8@m» g®o 0 8.

~
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The default of the step value is +1.
step gwend 0®dm gmwx +1 ed.

continue statement

This statement is used to stop the current repeating cycle of a loop from somewhere and restart from the
next repeating cycle depending on whether a condition is fulfilled.

EabPOZ ©)IE® OO QHLWOM OS8O B8 SRR P SeHTO GOOBIE, SDIH
VWO Br® Ve 80 ST WOTR oee 6d® JMD 6wE) O3

if else

Here two types of instructions are given depending on whether a condition is satisfied or not.
©8 cmSeeBws misn S® o)) cMER v LeNTO coeetl VMEIOS OL® WS @) ED OHE
8e ©8.

The common structure
GO OBH®
if (condition):
instructions to be executed when the condition is true
else:
instructions to be executed when the condition is true

Now let's study the code in question line by line.
eI OB®ed 615 M0 SRS 6SEH FUBHW WOY.

val = 9
9 is substituted for a variable named val.
val &% SoeEsns aeem 9 medrm Doy ERR.

for i in range(5):
0to 4 (0,1,2,3,4) are substituted for i at each iteration.
O O ZOBPLo® OIVEEE 1| eeHm B8CedEs 0 80 4= (0,1,2,3,4) eecm 3.

Then the functionality of the code is shown by the following trace table.
osen emed Smdnion e trace table @B cosia)® ewmed.

Rep. no. on i i val Rep. no. on j Jj val
9
1 0 10 1 2
2 1 11 1 2 13
3 2 14 1 2
4 3 15 1 2 17
5 4 18 1 2
print(val)

Here it outputs 18 which is the value of val. So the answer is 1).
e®BE val & guo dm 18 gdemn oGk & 50 BERoO 1) 8.
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42. Which of the following is/are correct regarding Python functions?
oBos Gv 0PsNens o DeHs NP SOOE dales &?

A - A Python function can return a data structure that contains multiple values.
B8 Good guns Bg®HEE Gid com Oxmne (data structure) go®Es® (return) DE
oD .

B - A Python function can be used without passing any parameters to it.
B Gurs, 80 HBe e0B5 idRHs emMod B BE b .

C - Parameters can be passed to a python function by value or by reference.
oGos Gurmd O8RS, gwnes (value) e e@m@D (reference) em e WO® IS .

1) B only. 2) C only. 3) Aand Conly. 4) Band Conly. 5) All of the above.
B =of. C R, A &) C coR. B &) C co4. 9®» BOEES.

Answer : 5)

A Python function can return a data structure that contains multiple values.

oBos Goond gons ofowt gid cdo Dm0t (data structure) SO®ORN® (return) DG
o o.

A Python function can return a data structure even if there is only one return value. A list, tuple or string
data structure can be returned as such.
oBos Gool OE Men ER) Eed grrs LOBSes Ot ©PE §0c HBBS etim OIHWS

Men ER) PO uHed. eGSO, tuple e string gmIced Bl OxmrE Ot oy E) &
oNW.

That is, applying return 1 return 2 return 3 in three lines will output only 1 and
return(1,2,3) should be applied instead.

&8 return 1 return 2 return 3 eE® GSE NI® 6RECDS | od@ms OHe)H® O VOB &
0500 return(1,2,3) exin gm WOG.

Then (1, 2, 3) isoutput.
880 (1, 2, 3) ces gbe)mn OG.

So, this statement is correct.
OB, e LMW HOIOE ®.

A Python function can be used without passing any parameters to it.
oGos oo, 800 B8 o088 ideBs emOd MDD g aid .

User defined functions can be of 4 types.
aOHeme 888 abd crdn aid G 4 5.

1. With parameters with return

defining
def myfunc(x, y):
return x*y

calling
myfunc(2, 3)
6
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2. Without parameters without return

defining
def logo():

ppint("**************")

print("**ictfromabc**")
print("**************")

calling
Llogo()

3k 3k 3k 3k 3k 5k 3k 3k sk sk >k kok ok

**jctfromabc**
3k 3k >k >k 5k 3k >k 5k 5k sk >k >k sk k

3. Without parameters with return

defining
def func():
return "Hello World"

calling
func()
'Hello World'

4. With parameters without return

defining
def func(x, y):
print(x*y)

calling
func(5,2)
10

Focusing on the above 4 types, this statement can also be recognized as correct.
95 OL® 4 BERED gONB® ¢ HOPE @R LMW®Ne SHOIOE D HED) OB &IW.

Parameters can be passed to a Python function by value or by reference.
eBos Goowd e0@de, gores (value) el ew@OS (reference) e eee wWido &l .

We all know that a value can be passed directly when calling a Python function.
B8 Gors wiededE grrs ©IgoR e E® o D g CESR £SeHy.

Values substituted into any variable can also be referenced in function calls as follows.
HB0E TOEzsELO MEE® WO G5 gurse onm o0 G ededE 6 WO /.

def myfunc(x, y):
return x*y

a=10

b=2

print(myfunc(a, b))

20

Accordingly, this statement is also correct and all statements are correct. So the correct answer is 5).

a o

8 g2 @0 gmmne SOOE O DO BOO® Smnes SHOOE 8. O® Hw) HOIOE BEHO )
@8.

~
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43. Which of the following HTML tags can be used to change the appearance of a word in a text?

0D &S DD ELede MO xS HA® neHm com e HTML caes ands o e &?

1) <i>,
2) <b>,

<em>, <1i>, <br>
<i>, <em>, <hil>

3) <b>,
4) <i>,
5) <u>,

<em>, <sup>, <1li>
<u>, <br>, <sup>
<i>, <ol>, <b>

Answer : 2)

Below are the functions performed by each tag.
O OB cardNS ¥BS Bedm MOORS cods erwed.

Tag Function
<i> Italicizes text (use <em> for emphasis instead)
ot e 500 (68 @mem <em> caEHNEe, MO DE OID)
Emphasizes text (often rendered as italic)
<em> - .
ot e 56® (68 e <i> caedne, MDD VR HIW)
di> Defines a list item within an ordered (<ol>) or unordered (<ul>) list
BCc0es o6y 6m] OB EIBEn DR OO SLODxHXD ®IDL WOR.
<br> Inserts a line break, creating a new line within a paragraph or other block-level element
ede ey god HE LSRws WIRVD MSm) WOR.
<b> Bolds text (use <strong> for strong importance instead)
aROE vy BB MO DOB. (68 e <strong™> CEERMDOE MDD DR ®Iw.)
<h1>to Defines headings of different levels, with <h1> being the most important and <h6> the least
<h6> Omaw) 6REPD ®IBm WOB. (<hl> &80 <h6> B FoEE RS 0N BE ®iD.)
<sup> Makes text superscript (raised above the baseline)
p ORVNBERS OO ©O5 SR O QRS &Nl 6REDD MDD 5.
<u> Underlines text
00 DED WIS OIS GERD ®Bm DOG.
<ol> Defines an ordered list, where items are typically numbered

BEeOes o8 EiRdn 6EPD ®Idm OR.

According to these facts, it is clear that the answer is 2).
cO® ol RO SIER O SEno 2) O» ROG.

~
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And we can divide the tags into different sections.
20e, §00 CHEMDS S50 eI DD GRED M.

Category Description Tags
Define the overall structure of an HTML
Structural document. <html>, <head>, <title>,
HTML edaann o O350 SHoOdsn <body>
DOSIS.
Create ordered or unordered lists for presenting
Lists items. <ul> , <ol> , <li>

8Go® 9Eles 530 oem BEedEs & &)
BCeoes OB EIBen ©E®

Create hyperlinks to navigate to other pages or
Links sections within the document.

py . <a>
RO BE aid Oy 89 6o 6O ¢Om
3300 & ONE OIED
Embed images, audio, and video content into the
Image & document. <img>, <audio>, <video>,
Media CRANWD BHNO, KOB ©® OBE®) <source>

gsSobones gianes H0®
Create tables to organize data in a structured <table>, <tr> , <td> , <th>

format.
Tables — - , <thead>, <tbody> ,
O5e® §HHIBEHNS vy odHnn HE80 BY <tfoot> , <caption>

IE®

<form>, <input>,
<textarea>, <button>,
<select>, <option>, <label>

Create forms to collect user input.

Forms =0BeD ge)® Oy HORD eejo® &IE®

Provide metadata about the document that is not
directly visible on the page (used by search engines

Meta Tags and browsers). <met§>, <link>, <style>,
8068 g0 ocecen® (o8 oSy o <script>

gb0nnd 968 @B DO cCRI0 BEAC
©)10-e5D QIO
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44. What would be the output of the following HTML code segment?
con eeds HTML o 2#ided obfe)mn n@s 8 &?

<dl>
<dt> Vegetable </dt>
<dd> Potato </dd>
<dt> Fruit </dt>
<dd> Orange </dd>
</dl>
1) e Vegetable 2) Vegetable 3) e Vegetable
e Potato Potato Potato
e Fruit Fruit e Fruit
e Orange Orange Orange
4) 1. Vegetable 5) e Vegetable
Potato - Potato
2. Fruit e Fruit
Orange - Orange

Answer : 2)

The provided HTML code snippet uses the <dI>, <dt>, and <dd> tags to create a list of definitions.
oom &8 HTML eo emde 500ds @ildnds ©i®0 <dlI>, <dt> s <dd> caemn o0
OB,

<dI> - Creating a list of definitions
5oy EIGEnds oE®

<dt> - Defines a term (name) in a list of definitions. (main parts)
5000 EIGENDD oens (90) SLOdan DOB. (e emOd)

<dd> - describes terms (definition) in a list of definitions. (sub parts)
500y EiBEndn e (Gbd e1od) B8n0 DOR. (68 ewOE)

So the answer here is 2).
& 50 @8 BEgno e 2) ©d.

~
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45. Which of the following statements is/are correct regarding HTML and CSS?
HTML & CSS o8shensl oo 00 gme/n SOt &7

A - CSS can be used to describe how HTML elements are to be displayed on screen.

HTML &o® (elements) Bowe €S o o emon CSS ondmens 86800 o o o.

B - External CSS can be used to define the style for many HTML pages.

HTML 89 58swn S@on (style) abdesded ado (external) CSS endo og o .

C - Inline CSS can be used to apply a style to a single HTML element.

& HTML ge®wmd (element) S@ewe 6@ ed€m®wm (inline) CSS #)dn og &l o.

1) Aonly. 2) Aand Bonly. 3) AandConly. 4) Band Conly. 5) All of the above.

A o, A &) B cof. A &) C oofm. B &) C oom. 9un BOEER.

Answer : 5)

Statement A
A SO

CSS can be used to describe how HTML elements are to be displayed on screen.
HTML elements B0® @5 eosidn @n &mon 88n0 8380 CSS @8m) e oem.

CSS (Cascading Style Sheets) is a style sheet language used to describe the presentation of an
HTML (HyperText Markup Language) document.

CSS (Cascading Style Sheets) wg HTML (HyperText Markup Language) e@@sweS 983
530 Bnd HGP0 MO WO style sheet ®@OH.

It allows you to specify things like colors, fonts, spacing, and the overall layout of a web page.

O RO ObE, oL, SODO®, BH 60D BYOD ©OSH B3eiea® Oid EOF cONE
5300 98 oEed.

Statement B
B gmxo®

External CSS can be used to define the style for many HTML pages.
edes HTML 89 e Spen 50odsn 5300 &0 CSS o)dm oe oe.

External CSS is a separate CSS file linked to an HTML document using the <link> tag inside the
<head> section.

B0 CSS weg) <head> emded &td <link> capan @8mens HTML eCaonmd o8asia
D0 gtd eOm® CSS emxnDH.

By using an external CSS file, you can apply a consistent style across multiple HTML pages.
B0 CSS emgPe oS 53e®s, A0 e HTML 89 &de) &S00 cemRniS 60ED &Iw.

~
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= Example of linking an external CSS file:
MBO CSS emxds o8asa 5368 ce)ndsn:

<head>
<link rel="stylesheet" type="text/css" href="styles.css">
</head>

Statement C
C om®e

Inline CSS can be used to apply a style to a single HTML element.
28 HTML geronnd e®idodrs ené®D Inline CSS «)8m) o &iw.

e Inline CSS is used to apply a unique style to a single HTML element.
25 HTML @Eronnmd goas 6emns 6nE®D Inline CSS oo o0G.

e It is written within the HTML tag itself using the style attribute.
& HTML caeoe ae® 8w aisted style copsiesnn endo D085.

Example of inline CSS:
esSg€mm CSS e0)mo#ne:

<p style="color: red;">This is a red paragraph.</p>

Accordingly all the three statements are correct. So the answer is 5).
8 g9 ome B HOIOE 5. O S BEyo 5) ©d.

~
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46. Which of the following HTML code line can be used to create a hyperlink to the website of the
National Institute of Education? (The URL of the website is http://nie.lk)
5D gBe® HODHNEE 608 gldnd gledsiRme:s (hyperlink) Sb@gnn SR e@Ee)OD ®id
HTML e@» edgn soo 2008 ¢? (03 gided Smmd oded Sc®wma(URL) http://nie.lk
@d.)

1) <a src = http://nie.lk>National Institute of Education</a>
2) <a href = "http://nie.lk">National Institute of Education</a>
3) <a img = http://nie.lk>National Institute of Education</a>
4) <a href = "http://nie.lk"</a>National Institute of Education>
5) <a src= http://nie.lk</a>National Institute of Education>

Answer : 2)

<a> tag - The anchor tag is used to create hyperlinks in HTML.
<a> eaE®® : anchor caeowe HTML & ad o€ oiE@0 adm 9O3E.

href attribute - This attribute specifies the URL of the page the link goes to.
href @Eme®® : 6O QEIM®® OAED v® 8968 URL S5u® ood.

src attribute - This is incorrect for hyperlinks; src is used for embedding images, scripts, iframes, etc.
SIC CORBEI® : 86 ORNE Oem 6®n BIOER. images, scripts, iframes eHED MOEED ©E) SIC
20 @d.

img is a tag that is used to insert images into the file.
img 0y carees O gmd OGS B8H0 e®DD FIHED DOY) EIER.

<img src = "nielogo.png" alt="Logo">

The correct way to apply hyperlink is as follows.
BSOIOED GG ONE ewEem MMO® o5 &OE 8.

<a href = "http://nie.lk">National Institute of Education</a>

Accordingly, the correct answer is 2).
8 g2 SO0 BEgnd dsfes’ 2) 8.

~
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47. Which of the following could be used to create an array in PHP?
PHP & g0 (array) e@ended oonm 900 oo e o ¢!

A-$city[ ] = array("Colombo");
B- city[ ] = "Colombo";

C- $city = array("Colombo");

1) Aonly. 2) B only. 3) Conly. 4) A and C only. 5) B and C only.
A . B oo®. C cofh. A o) C cof. B &) C 0.

Answer : 3)

Statement A

$city[ ] = array("Colombo");

This is incorrect. The correct usage is either to use $city = array("Colombo"); to initialize an array or
$city[] = "Colombo"; to add an element to an existing array.

6@ OER. HOOE @dww $city = array("Colombo"); endon HE®E. array e ee) Scity[] =
"Colombo"; o8 5300 =Fm gOOmO Rlrevws & B3 oem.

Statement B
city[ ] = "Colombo";

This is incorrect. Variable names in PHP must start with a $ sign. Additionally, this syntax suggests
assigning a value to an array, which is not a complete array creation statement by itself.

e®n OCER. PHP & 80es o8 § cnends ods 8o gun. 30 g@n0d, c@® D)mn DSTR®
@@558&0)8@6 gors addd ewiss) OB, O® oBuben 0L SbHMn H3e8 cm@reS
emed.

Statement C
$city = array("Colombo");

This is correct. This statement creates an array called $city and initializes it with the value "Colombo".
e®w SOER. @@ gmme city »8S OO SH@Ene @O On "Colombo" gwewns HOB®
OB.

Therefore, the correct answer is 3).
OB, HOOE BEWO OSess 3).

~
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48. Given below is a partially completed PHP script used to connect to a database named Employees
using MySQLi1 (procedural method). Which option is most suitable to fill in the blank spaces
A, B and C respectively?
MySQLi 8w@ede)d e (procedural method) 8o ©08s Employees (eddni@el) =8 oo
©8e)00 BRSNSV ere)®SM bR Dnewns 8aben wo® e PHP coed@dRns com eresed.
08 A, B oo C &donsd 8080 oem 08 aesn 0ned® BEOES eledsn DOMMB N &7

<?php
$servername = "127.0.0.1";
$username = "username";
$password = "password";

$conn = mysqli_connect($servername, $username, $password);
if (!$conn) {
die("Connection failed:

. mysqli connect_error());

}

$sql = "CREATE DATABASE ... A...... "5

if (mysqli_query( B , C ) {
echo "Database created successfully”;

} else {

echo "Error creating database: . mysqli_error($conn);

mysqli_close($conn)

?>
1) $sql, $conn, $Employees 2) $conn, $sql, Employees
3) $Employees, $conn, $sql 4) Employees, $conn, $sql

5) Employees, $sql, $conn
Answer : 4)

PHP Script Breakdown:

The script aims to connect to a MySQL server, create a database named "Employees," and handle errors
appropriately.

Script & MySQL server dmo0 0850 8®, "Employees" 288 edo o@e)ns SH@gnn HG®
om ecje SHBEMOD BBodR o8 WOG.

Initializing Connection Variables:
o850 Soesns Hodn H3e:

$servername = "127.0.0.1";
$username = "username";
$password = "password";

e S$servername - The address of the MySQL server (localhost in this case).
MySQL eddr)cmed @8on e@® gosdedg (localhost).

e Susername - The username to connect to the MySQL server.
MySQL e80)emnd «fslh 900 odten .

e S$password - The password to connect to the MySQL server.
MySQL egdr)onnd «8sin 800 gosen.
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Establishing the Connection:
oBsiomon S8 B3e:

$conn = mysqli_connect($servername, $username, $password);

mysqli_connect() - Establishes a connection to the MySQL server using the provided server name,
username, and password.

0or) Gt eBDr)nD MBG, 3SBEED MBI o® ooen Mdm D088 MySQL esde)wme
c0n HERFIMORE DB WOR.

$conn - Stores the connection resource.
085D 8en ®RR) DOR.

Checking the Connection:
o8SmOw =de B3e:

if (!$conn) {

die("Connection failed: . mysqli_connect_error());

}

e if (!$Sconn) - Checks if the connection was successful.
ONE® O feld 18 adfe) Dok.

e die("Connection failed: " . mysqli_connect_error()) - Outputs an error message and stops the script if
the connection fails.
eeje ofMPRNE ©fe)mn WO HBISIMOB LD Hoems &SHS0 O WO WOR.

Creating the SQL Query:

SQL Bege sStene H3e:

$sql = "CREATE DATABASE Employees";

$sql - Stores the SQL query string for creating a database named "Employees."
"Employees" &85 ez o@e)0s So@gne 53 ocsm SQL S0ad cog i) DOG.

Executing the SQL Query:
SQL Bege fusen B3e:

if (mysqli_query($conn, $sql)) {

echo "Database created successfully";

} else {

}

echo "Error creating database: . mysqli_error($conn);

mysqli_query($conn, $sql) - Executes the SQL query on the connection $conn.
mysqli_query($conn, $sql) - o8RSNO® @» SQL S0ae Fuisem DOBE.

if (mysqli_query($conn, $sql)) - Checks if the query was successful.
if (mysqli_query($conn, $sql)) - Soa® Xdm ed il ol DOG.

echo "Database created successfully" - Outputs a success message if the query was successful.
echo "Database created successfully" 8@a® )b 58 HOD oMNONLS SBe)®® DOB.

else { echo "Error creating database: " . mysqli_error($conn); } - Outputs an error message if the
query fails.

else { echo "Error creating database: " . mysqli_error($conn); } - 0a® gobdm §Oems’ etj®
ofMHDRes 5 DOB.

~
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49.

Closing the Connection:
oPSNDO® d&) £18®:

mysqli_close($conn);

e mysqli_close($conn): Closes the connection to the MySQL server.
mysqli_close($conn): MySQL e80ig)nmn 0 68sldmdn D) ¢oG.

Accordingly, the blanks should be filled as follows.
e® 50 Hdons BOBr e ooy 6O 8.

A - Employees
B - $conn
C - $sql

Thus, the answer is 4).
e® g0 BRYO des 4) 8.

Which of the following statements is/are correct?
onD D00 oM®[/0 SHOOE 8 &7

A - Quantum computing could be an alternative to overcome the limitations of the existing
miCroprocessors.
0 OB Dec eweedE (microprocessors) B8m HHEOS BHOD) GIHRD BSOS
edegmn (quantum computing) SwEens dn &l ©.

B - Natural phenomena such as the behaviour of ant colonies could be used to develop new
computing models to solve complex problems.
0oL @Og SOER® cem O 30 §mID eMMGRO NH® Ssed@ (ant colony)
Bbw) 85 SIS GBED OB BE b ®.

C - An inference engine of an expert system utilizes the facts in a knowledge base to support decision
making.
desleer, oABnm (expert system) &d o OS8® (inference engine) ®® HOE @iHD
oe® a8 oewmnd (knowledge base) &t ooigy (facts) ado DOBG.

1) Aonly. 2) B only. 3) C only. 4) Aand B only. 5) All of the above.
A . B o@h. C cofh. A o B oofh. 95D BHOEE®.

Answer : 5)

1. Quantum Computing
Se0)508 odvenemn

Quantum computing is an advanced area of computing based on the principles of quantum mechanics,
which is the physics of very small particles like atoms and photons. Unlike classical computers that
use bits to process information as Os or 1s, quantum computers use quantum bits, or qubits. Qubits can
represent and store information as both 0 and 1 simultaneously, thanks to a property called
superposition.

$eISO8 aSHmHn ©E SOV 65 6Ledim OS5 o) A Gudr 6mI5D BeXO On
$eIS08 WSSy Sexed YL O» ©emd® § =lvmed En#) Sedpnd. 0 o 1 ee®
eMORNOL BIDBRD O DT DO HBDOS OHED 608 e, eS8 advID eSO
9 e HRIO MO WORE. Qubits @O EBD cBeS N QIO S9d OS50, 0 o 1 o™
CEeD® OWOO eMONOT HOIEHN® DO BN DE HID.

These properties enable quantum computers to process a vast amount of information simultaneously,

potentially solving certain complex problems much faster than classical computers.
GOR YWIM® HENSOE SOOMWORD OWOO BME EMONOT LDIEE IHBOD HNBXO E)
el oBmdzs advmMBORD O8) 9 O®WerS &IOS ©BLE OO SEERD MBWO &Lm.

~
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2. Microprocessors &S@¢ o

Microprocessors are the central processing units (CPUs) of computers, integrated into a single or a
few integrated circuits (ICs). They execute instructions from programs to perform essential tasks such
as arithmetic operations, data processing, and system control.

e owes g S0WINDOR dan® arwed® S (CPU) 8 50 &0 m5 o) SmRER &ded
B8e0m0 ICs SRR 8. RS v Oy cPeewrd, coim IR 6 SEAH CEH® O
go30m3 MOEKs 0 HEPD DiRED®Hs DR coees DR DOBE.

Over the decades, microprocessors have seen significant advancements, moving from 8-bit to 16-bit,
32-bit, and 64-bit architectures, with continually increasing clock speeds and the introduction of
multicore designs that allow multiple processes to run simultaneously.

COD OIMMOR QO), BYE O HIEDO o EEMON e il oo, 8-bit 8D 16-bit 32-bit
©® 64-bit Pwad® €50 GBS WOBS, GRHMND 8Dy RoeR)R 68V ©® Ay HWXWOR OWOO
SR S0 98 HEH® AH-00 VSN0 HESO) ER.

3. Ant colony 88 &Ssnee

Ant Colony Optimization (ACO) is a computational algorithm inspired by the foraging behavior of
real ants. It is used to solve optimization problems, particularly those that can be represented as finding
good paths through graphs. In ACO, artificial ants simulate the way real ants find the shortest paths to
food sources by following pheromone trails. ACO is applied to various problems such as the traveling
salesman problem, network routing, and scheduling, where it iteratively improves solutions by
balancing exploration of new paths and exploitation of known good paths. Ant Colony Optimization
(ACO g @t nu@Dses oo eoaded ontde®s Mmnn @I 0D GIEe@SHRHE.
0% LXEHMOM OO® SEERD MBS WOB, Jereens QSN0 BO®M eMe, ND® R WIS
eERE SHotegnw g &t 8. ACO 000D JmBmoied «weEd, e Moo 500 o
MEE0HS®D HG® 5 S8 “0E® e 6RESH EIeR), DBE 0 5D MD® HWESBID ©®
eSS eane, AMD® HOWR HEH® DS SHed® MDD &NdD» NDEWE WOR.

4. Inference engine @ d&8®

An inference engine is a component of artificial intelligence systems that processes input data against
a knowledge base of rules and facts to draw conclusions or make decisions. It operates by applying
logical rules to infer new information, using methods such as forward chaining, which starts with
known facts and infers new ones, and backward chaining, which starts with a goal and works
backwards to find supporting facts. Inference engines are used in expert systems, decision support
systems, diagnostic tools, and other Al applications to automate reasoning and provide solutions based
on the given knowledge base.

gaP® O580E vy HHRROED OEFTPD o HO @iHVD HB 35 oo woOE BERE, €1Hd
ceHPWO HeOBD He)® B owH® WIHe YLD SCASHDR Gvnd. d® Fuxow dsies =B
eMONOT e B30 MHBw 35 ewEed®s, cslen WO ORS ;MOSHm & D &) o™
D0 ES )P 6 PRSBSOS fHOBL & HANOD BOLF) CHORD SEBHD HK) BVOS SRS €)®
5 @ =0t 53OS, 5HvR® g OSBS Seceer, SEND, HOHM HAOHD BB, 60w
8500 c@0Ed® 0 edmd Al 6wed®dr nbwmn S0ngn H300 a® @ & i 158 CeH®
o B0 Socd® ) ERD @Sm WOR.

5. Expert systems Sed®er, ocdSwm

An expert system is a type of artificial intelligence (Al) program designed to replicate the decision-
making ability of a human expert in a specific domain. It operates by using a knowledge base
consisting of rules and facts, and an inference engine that processes input data to derive conclusions
or recommendations. When feeding data to an expert system, the information typically consists of
problem-specific details or queries, similar to what a specialist in that domain would analyze.
Sedeer, SRt 0y 5HED Dol DND JeEeeTewnned DO WiHE® HIBmD EBHSLRIEN®
53 oes SHVMB DO D Wt YED Al OREDHHD. O HODOD OSFe HS 0o WO
OR8 050D €158 SNV 0 5HHOH 60 HVeE® ED) IS e HE)H D CWOD
g50» 580 @O H5e05. Bedeer, ©EABRMO 5B ©® WO 80, eMOYDT
DIVDBeHS RSO O5es O Dol Sereeteny) SHeCRI® WO 660 O GIOE-SeEBD
S0 &) BPad® ORS®.

All three statements (A, B, and C) are correct.
AB o C gme oo9® 5Ot0E.

~
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50. Which of the following statements is/are correct?
omD D00 LMI®[/0 HOOE 8 &?

A - E-Commerce encourages to minimize physical interactions between buyers and sellers.
e-O)fes (e-commerce), MBS oo DMBWOOS gmod s gSobEn gd® H3®D
e300 WOR.

B - The main purpose of sending a One Time Password (OTP) to a credit card holder’s mobile phone
during an online payment is to identify the current location of the card owner.

ADOOD xRS GHORO e om (credit card) HBWOEE Se®® £OWONWBO OO OIS

20 g o osews (One Time Password-OTP) «ide® g go@en d&fes mEom
B8O €150 B0® SOIN® HEMDIHDB.

C - Bitcoin is a leading virtual currency.
Bitcoin w8 @@ gods (virtual) @68 Fownd.

1) Aonly. 2) B only. 3) C only. 4) Aand B only.  5) All of the above.
A 0. B o@#m. C 0. A &) B 0. 9on BOEER.

Answer : 4)

1. E-Commerce
e-O)deszs

E-commerce, or electronic commerce, refers to the buying and selling of goods and services over the
internet. It encompasses a range of online business models, including Business to Consumer (B2C),
Business to Business (B2B), Consumer to Consumer (C2C), and Consumer to Business (C2B).
L-0)fessn 66 gere)Sn DMSS® 1Y) GSHOSERD HOH) DI &) L) BEE WiHR o®
8508. 8n O®0ers &demi®mwO (B2C), 83000 am:)000 (B2B), e)dexni@mmiems
a)@@@icﬁéma (C2C) s edexiBmens Ox)0w00 (C2B) aia® 0E &0 6w DS
GInED ©86.

The advantages of e-commerce include convenience for customers, a wider reach for businesses, lower
operating costs, and the ability to personalize shopping experiences. However, it also presents
challenges such as security concerns, high competition, logistical complexities, and the need to build
customer trust without face-to-face interactions. Emerging trends like mobile commerce, social
commerce, voice commerce, augmented reality, and subscription services are shaping the future of e-
commerce, making it a dynamic and continuously evolving field.

B-0)xfessed D8 600 €)0eaiBnds 0em) onnd, D@0 BeH) SOC Ledrr:, of cPemnrd®
800 on 08y o0 el QfvRrwon 5368 aBn® HIHES 60. ewesd O, O
NHoOBBD @IOS, 9HE DOMOTO®, EIERS ©HLED 65 YR Yo GSHLH® ORS
60 @)lexidn JEDIRn 6WRANEHES HOGSMO® O gHewi® € PESSE BOR. S»®
Ofssm, oS DIFMeSsm, REHRD) e VOB 65 KDBD 6D S o® O gdevm O-
ONSBEE FMODHD XSO GO OB ®HD 65 FAND SMEH® O WesSPLE VOO v
DOG.

2. OTP(One Time Password-OTP)
500 oo @0n g & ooewss

An OTP, or One-Time Password, is a unique, temporary code used to verify a user's identity or
authorize a transaction. Typically valid for a short period and usable only once, OTPs are a key
component in two-factor authentication (2FA) systems and other security protocols. When a user logs
in or performs a sensitive action, an OTP is sent to them via SMS, email, or a dedicated app, which
they must enter to complete the process. This adds an extra layer of security beyond traditional
passwords, ensuring that even if a password is compromised, unauthorized access is still prevented.
OTP, e 855-00 osews ws odBEDeried GHMBMOD MHHYOT HOPD & “HeeRDDO
FOR0 ERD ®Tm WOD GESDHNH, MOMTD BMRD. OIDBBEHRS 60 WERWE KEH) DE® O
g0 81 00n oM By we i, OTP 0y £9-010D conemn 2FA a5 0o genRss
MO HODOROER L® Hvrh. edHEmenny @@ § 80 6m) ©edE s Ve woOm 8O,
OTP SMS Sexsd one@ e e § eredn ®0®) RS 0 vdy Eed, HORK ©H8uben
530 RS FIES VE YOX. 6¥W MBBEIED YOLedHRS RIVO GINO OB HIQOE B
OB, osens gde)mPd @ §0e, gHDH0ers Lo’ 80 9OV DEHO) &t O oodn
OG5,
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The primary purpose of OTPs is to enhance security and reduce the risk of phishing, keylogging, and
other cyber-attacks. By requiring an OTP in addition to a password, organizations can better protect
sensitive information and systems. OTPs are widely used in banking and financial services to authorize
transactions, as well as in various online services to control access to accounts and confidential data.
OTP o @™ ao@wn dzfes Mmos@® o) §ugn S3® e phishing, keylogging ©® eOos
o@d @m0 Or gOeHR gOR HGRR. Yooernwd @00 OTP gdvs H36®s, ©80)HOED
©060E eMONOT B SEADH OR) eMES ;o g . OTP vmees aaen HE® oeo
Aoty 6O YEB LDDSH OS50 BHMS o® CHHS £ 60D LEEVKK CERH® HOR e S8R
OO EDOSH DHED DS 8.

3. Virtual Currency
qods 8.6

Virtual currency, also known as digital currency, is a type of money that exists solely in digital form
and is typically used within specific virtual communities or platforms. Unlike traditional currencies,
it does not have a physical form and transactions are conducted over the internet. They were introduced
as an alternative to traditional financial systems, offering greater efficiency, security, and
decentralization.

o203 e, g el eene HESED, O DHWOR B HMOenS O e DL@®S
0 20 OB QPR deEEm GOHB QDS cm) eBEm nE B 8. BB e
Bb® 608 6D, OWD 6mIHD GOOIENS M GO ®NEEY) GIVOSRE O Be 6.
80 8 MLrESeRmBr:s, moseDs oo Belsvn B30 Ed) 6688 Bne)dn Yes LD
oe Sndens o HESD) 6e» RE.

A. E-Commerce encourages to minimize physical interactions between buyers and sellers.
e-Oess (e-commerce), @SOS oo SneBoids god ecbnd gsSabSn) go® 8380
308 wOB.

This statement is correct. E-commerce allows transactions to be conducted online, which means that

buyers and sellers do not need to meet in person.
cR® EMHK® SHOOER. S-O)FSs®E MHeEs &SDLSRE HOH) Be HRO 98 BEH®, OB ae®mes
DOSES HBWODS oo SMBBODS SEORHMD HYDRD OGBS DN OR.

B. The main purpose of sending a One Time Password (OTP) to a credit card holder’s mobile phone
during an online payment is to identify the current location of the card owner.
00D exdRE goond 2w oo (credit card) 88wored So®® £CMONEO SO0 RS @D)Dm
oE od §ooewns (One Time Password-OTP) wi®e® e i@ dses mdom S8t eiemd
80 S0 HEMMNDOR.

This statement is incorrect. The main purpose of sending an OTP to a credit card holder’s mobile
phone during an online payment is to verify the identity of the person making the transaction and to
ensure that they are the legitimate owner of the credit card.

cPR LCWME® DIOER. MYOYL XN GHONO 6PHD WE HVBWED Sv® oMIND OTP
wie® e o Dies MHEEHD B WO QEMERMEE GHDBMOD MHDHOT WO IS O
P88 epdc mBees Sovyne SOt O sudn HIR.

C. Bitcoin is a leading virtual currency.
Bitcoin o 280 gods (virtual) @cE Sweed.

This statement is correct. Bitcoin is indeed one of the most well-known and widely used virtual
currencies. It was the first cryptocurrency to be created and remains one of the most valuable and
influential in the market.

cPR mIKG SHOOER. Bitcoin iy Drersi® DS oBER on AHED ®IDm O guds e
B8 dud. O LV WOM e O QSHem® e O g0 edDEremIe DS OJm
05 ROV OB e ©OB.

Given these explanations, the correct answer is 4).
c®® cenER HO® o, HOOE BEnO Oxed 4).

~
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1. (a) Draw the expected output of the following- HTML code segment when rendered by a web browser.
ooy ocomws HTML oo 280w 08 aoduindes (web browser) @385 Berey (render) 80
geduEy o5e)mw G S.

<html>
<body>
<table border=1>
<tr><th>Designation</th> <th> Contact Telephone Numbers </th> </tr>
<tr><td rowspan=2> Principal</td> <td> 061-2223211 </td> </tr>
<tr><td> 067-5557772</td> </tr>
<tr> <td> Vice Principal</td> <td> 061-5557771 </td> </tr>
<tr> <td colspan=2> Common Phone Number: ©019-2233445</td> </tr>
</table>
</body>
</html>

Note : Consider the following dotted line box as the display area of the browser.
8008 : oo DR 90ORS 50 B YD O glNed Sebr® FOMG®N RO HEMSD.

Answer :

Designation |Contact Telephone Numbers
061-2223211

067-5557772

Vice Principal |061-5557771

Common Phone Number: 019-2233445

Principal

Table Structure:

o The table has a border of 1 pixel.
O¥o0 Bnd 1 » 3D grm.

e The first row (<tr>) contains the headers for "Designation" and "Contact Telephone Numbers".
oe® edged (<tr>) “Designation” @& "Contact Telephone Numbers" &g®) &GO® g8oq @B.

Principal Contact Numbers:

e The second row starts with a cell (<td>) containing "Principal” that spans two rows (rowspan="2").
ecO» SEw MNOBL OFfes eS€ eews (rowspan="2") £ 8&ece "Principal" &g
emQEHss (<td>) w.

e The next cell in the second row contains the telephone number 061-2223211.
eed® 6Sged et emged 061-2223211 0O &wm go@ 8.
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e The third row contains another telephone number for the Principal, 067-5557772, under the same
"Principal"” cell from the previous row.
250 eSEel BemEEBHDOWEE DO 0WOM D &I

Vice Principal Contact Number:

e The fourth row has a cell containing "Vice Principal" and a cell containing the telephone number
061-5557771.
800 edged “Vice Principal” gfo) emde @& 061-5557771 OO Gotdmd GRo®)
emQDL &IO.

Common Phone Number:

o The last row contains a cell with the text "Common Phone Number: 019-2233445" that spans both
columns (colspan="2").
oo edgew "Common Phone Number: 019-2233445" o 0w o8 emQdw &&o@ O®
gm0 O BOr ecwo® B8ef (colspan="2").

(b) Rewrite the following HTML code by applying internal CSS with grouping selectors.
aossoo (internal) CSS ©0@® ©@s &0 (group selectors) eme)@&Hs oom ocsmsd HTML oo
oNOD BOSM.

<html>

<head> <title>Cascading Style Sheets</title> </head>

<body>

<hl style="color:blue;text-align:center"> Introduction to Cascading Style
Sheets</h1>

<h2 style="color:blue"> CSS can be applied to html documents in three
different ways. </h2>

</body>

</html>

Answer :

<html>
<head>
<title>Cascading Style Sheets</title>
<style>
hl, h2 {color: blue;}
hl {text-align: center;}
</style>
</head>
<body>
<h1>Introduction to Cascading Style Sheets</hl>
<h2>CSS can be applied to HTML documents in three different ways.</h2>
</body>
</html>

There are many type of CSS Selectors. Below are some of them.
CSS 5538 ab® eeandrs Hed. & gods HHewE cods cied.

1. Universal Selector (*)

The universal selector selects all elements on the page.
universal selector 8Qe8 &5 B80E® Y@ DO @F.

* {color: blue;}
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2. Element Selector

The element selector selects elements based on their tag name.
Element selector §01e@ cae® @0 @m ©exndd JEr® 60 @S.

p {color: blue;}

3. 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 Sesidn o558 copmest o YEr® 0 @8, On Hods () oad oS5 NG
OBS ered.

.intro {color: blue;}

4. 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@0o id copsesn o Erons i) 8. O oid Onds (#) oud onexd
MBS SHoregnw emed.

ttheader {color: blue;}

5. Attribute Selector

The attribute selector selects elements based on the presence or value of their attributes.
Attribute selector 06 copesn OB 6 UK D LeHTD RO IO ®F.

a[target] {color: blue;}
a[target="_blank"] {color: green;}
6. Group Selector

The group selector selects multiple elements and applies the same styles to all of them.
Group selector, elements B8ews eoidevs & BOEEROD OO SHO emER.

hl, h2, h3 {color: blue;}

Below are some ways to write CSS.
20e, CSS Bu® ;mHmo HBERS oondsl &iwed.

1. Inline CSS

Inline CSS is used to apply styles directly to an HTML element using the style attribute.

Inline CSS «)8mm @Oses style coesiesn mdnensl HTML 8r0wnd enpsi® e@isond
CLE®O®.

<p style="color: blue; text-align: center;">This is an inline styled
paragraph.</p>

~
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2. Internal CSS

Internal CSS is used to apply styles within the <style> tag in the <head> section of an HTML document.

HTML e@@®we <head> emmdedd <style> caeo® f¢ oS0 60D gomnsiond CSS endo)
OG5,

<html>
<head>
<style>
p {
color: blue;
text-align: center;
}
</style>
</head>
<body>
<p>This is an internally styled paragraph.</p>
</body>
</html>

3. External CSS

External CSS is used to apply styles by linking an external stylesheet file using the <link> tag in the
<head> section of an HTML document.

HTML e@@®we <head> emded &id <link> cqean endmens A& stylesheet em@®es
050 53608 Beie 6rERD ABO CSS dm OB.

<l-- 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;

}

~
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(¢) Consider the HTML form given in Figure 1

rendered by a web browser.
608 guduads @6 deiy (render) Stow 1 &

cieds HTML gwa® sge (form) oeosie.

The relevant HTML code (incomplete) is given
below. Fill the blanks in it in order to get the
output shown in Figure 1.

ge)eg HTML esoe (godub#n) com eresed.
Gon 1 8 gedd ofe)nn RIOIHDD HNHD®
et 08 b Bdons oBuben DoSe.

Answer :

<html>

<head>Registration Form</head>

<body>

<h3>Registration for Examination</h3>

Registration for Examination

Studnet Name [ l

Select Examination Module:

OICT
() English
01Q

Prefered Medium: @ Sinhala O Tamil O English

Select Test Center:

Colombo
| Submit |

Matara
Jaffna

<form action ="process.php” method="post">
<div> Student Name <input type="text" name="name"></div>

<input type ="radio" name ="language" value ="Sinhala" checked />Sinhala

"ICT"/>ICT<br>
"English"/>English<br>
"I1Q"/>IQ<br>

<input type ="radio" name ="language" value ="English"/>English

<p>
<div>
Select Examination Module: <p>
<input type ="checkbox" name ="module[]" value
<input type ="checkbox" name ="module[]" value
<input type ="checkbox" name ="module[]" value
</div>
<br>
<div>
Prefered Medium:
<input type ="radio" name ="language" value ="Tamil"/>Tamil
</div>
<div>

<br>
Select Test Center:
<select name="Center">

<option value ="Colombo" selected>Colombo</option>
<option value ="Matara">Matara</option>

<option value ="Jaffna">Jaffna</option>

</select>
</div>
<br>

<input type="submit" name="submit" value="Submit">

</form>
</body>
</html>

Below are the details about the tags we use while creating a form.
cabs ersedsies ecjoRws iECBE o 8B Mdm DO CARMS SERE BSHO ©8.

~
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1. Form Tag (<form>):

<form action="process.php" method="post">

The <form> tag is used to create an HTML form for user input. The action attribute specifies the URL
where the form data will be sent when the form is submitted. The method attribute specifies the HTTP
method (GET or POST) to use when sending form data.

<form> coean 06D ;e oem HTML esjtdns So@ens H3R0 =do O&. action
coRSemn esjodn @Elad wos 80 o et dy ER® URL &» sesme 20&. method

CORDEME B 6ei0® By widedE ®mdm H3®0 HTTP pdw (GET e®i POST) oc®s
DOB.

2. Input Text Field (<input type="text'>):
<input type="text" name="name">

The <input> tag with type="text" creates a single-line text input field. The name attribute specifies the
name of the input field, which will be sent as a key-value pair when the form is submitted.
type="text" &8 <input> coRSEHNE DB 6SE O G TeSpns SHOSEG DOB. name
CORDSEMD &e)® BesSPed H oe®S OB, ejvdwn ESes Om 80 O WHOL-GO®
QOERXD 6ERH WO&) EIGR.

3. Checkboxes (<input type="checkbox'>):

<input type="checkbox" name="module[]" value="ICT"/>ICT<br>

The <input> tag with type="checkbox" creates a checkbox input. The name attribute, ending with [],
allows multiple checkboxes to be grouped together and sent as an array. The value attribute specifies
the value that will be sent to the server if the checkbox is checked.

type="checkbox" &8 <input> cae®w B3BE® emQ ;meMKE SO WOB. name >
copseme, [ | OB gdosd Do gund, 80568 emy HHewE OO Oy WO gOON 6E®
w0 98 eee®. value > copemnn Bsa® e RN DEEMS GEDIINND DD KOS
R oK 5 DOG.

4. Radio Buttons (<input type="radio">):
<input type="radio" name="language" value="Sinhala" checked />Sinhala

The <input> tag with type="radio" creates a radio button input. The name attribute groups radio
buttons so that only one can be selected at a time. The value attribute specifies the value that will be
sent to the server if the radio button is selected. The checked attribute pre-selects this radio button.
type="radio" ©&®» <input> cQE®® LEew] AT meeE SO OB, name >
coesemn cbier cANH® oovm OB, 80 OO S RIS emid)wm erw. value
QMDD eLEeE) TR IO FIBHS L)WMD 0D KDY EAD GXX 5KE® WOR. adiiwe)
DE CORBEIMD 600 LREW) TN 6e0-6HIO) @)

5. Drop-down List (<select> and <option>):
<select name="Center">

The <select> tag creates a drop-down list. The name attribute specifies the name of the select element.
<select> coEI® o0 EIGESNDS ©)E. name COERSEMG select YRl®H HEHS WOE.

<option value="Colombo" selected>Colombo</option>

The <option> tag defines an option in the drop-down list. The value attribute specifies the value that
will be sent to the server if this option is selected. The selected attribute pre-selects this option.
<option> cEEMG oo EIEENES Sndons SLODmw DOG. value copsietnn @@ SwEdew
emidIem® Hed HB eEDI)NM®H O KDY ERD TgO® HHR WOR. eIV CcoEIEID Y
SoEen 6e0-emi0) ®©&).
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(d) The process.php script is invoked after submitting the above form in part (c). After submitting the

form, it is required to display the name, medium and test center. Complete the following PHP code
segment (process.php) to fulfil this requirement.

oD (C) emded oe®ms gmad ope 6w (submit) HSe®s gHRO® process.php CSEEEDORE
(script) BoseD emed. MmHmad opn 6wy HSe®s ©nd »® (name), M3 (medium) oo SHHI®
PanS™® (test center) geboan HE OGS 0. 6P HFOGIMD HHOTR Hem omm PHP oo
2e980w (process.php) ©8gbegn woSes.

<?php

if ($_SERVER["REQUEST METHOD"] == "POST") {
$name = $ ...l [, "1;
$medium = $ ...l [" "1;
$center = $ ...l ["n "1}

echo "<h2> Your Input:</h2>;

echo $...coooiiiiiiinil, ; echo "<br>";

echo $..ooovvviiinnnn. ; echo "<br>";

echo $...coovvviiiiin. ; echo "<br>";

?>

Answer :

<?php

if ($_SERVER["REQUEST METHOD"] == "POST") {

$name = ¢ POST["name"];
$medium = $ POST["language"];
$center = $ POST["Center"];}
echo "<h2> Your Input:</h2>;
echo $name; echo "<br>";
echo $medium; echo "<br>";
echo $center; echo "<br>";
?>

This PHP script is designed to handle form data submitted via the POST method. When a form is
submitted, the data is sent to the server, where this PHP script processes it.

e®® PHP &5c30 Sb@nn oo &isesd POST 9@n ®o0®) @Edes wos @ 6sio® esim
BOORVO®. eejtRr:s @Eleas we 80, ey LN 60y Dy Eed, OHE e@® PHP
S50 dr cwmed.

1. Checking Request Method:
if ($_SERVER["REQUEST_METHOD"] == "POST") {

e $ SERVER["REQUEST METHOD"] is a superglobal array that returns the request method
used to access the page (GET, POST, etc.).
$ SERVER["REQUEST METHOD"] w& 8900 gedr S0 ®)dm 0 9GR8 D®n
Mon e 6 683 e®itw amdd (GET, POST) eHew).

e The condition checks if the request method is POST, meaning the form was submitted using the
POST method.
9GR8 @®x® POST o8 codecdn obue OB, O3 gems dses esjo®w POST ©®n
20ens 9Eles DO i AOB.

~
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2. Retrieving Form Data:

$name = $ POST["name"];
$medium = $ POST["language"];
$center = $ POST["Center"];

e $ POST is a super global array that holds data submitted via POST method.
$ POST wgy POST p@w ®»0®m) Elen DO @ &5 gle@ 83 e»ipw gOOS.

e $name is assigned the value of the name field from the form.
$name @0 esiv®ed 8O name HeSPed gw®n ©DOH) EIER.

e $medium is assigned the value of the language field from the form.
$medium &0 language WeBged g®® eSJORE®S ©OOH) EIeD.

o $center is assigned the value of the Center field from the form.
$Scenter @0 eejo®ews Center esmed g®m OO EIER.

3. Outputting the Data:

echo "<h2>Your Input:</h2>";
echo $name; echo "<br>";
echo $medium; echo "<br>";
echo $center; echo "<br>";

e echo is used to output data to the browser.
oo0sad0 edn afe)mn H3®0 echo @8m DOB.

o <h2>Your Input:</h2>: Outputs a heading "Your Input:".
<h2>Your Input:</h2>: "Your Input:" o» &Gbewns ofe)mn DO3E.

e $name, $medium, and $center: Outputs the values of these variables.
$name, $Smedium ©® S$center @@ SOEBOR OO EHID® WOR.

2. (a) Fill the blanks in the following statements by selecting the most suitable items from the given list.
€ i EiGESneds) DY aee abo® emid) com SWKDE SSmis GObS.

A few of your friends who study ICT for A/L at your school decided to improve the school library
by introducing an online library management system. Assuming they know the requirements, they
started system development as the first step and completed a system which includes a mobile user
interface and a database. After completing the system, they met the school principal and the library
staff for a demonstration and possible deployment of their system. Their completed solution requires
a computer at each classroom to access the library system.

Red owed cosd ICT cog S ®e)05 FNos HHcecemny OBC SBHMED REQRE HO®
e MOV QEOMIR DEOMDOM oBwe (Online Library Management System) &esg®0
BDOM® DO &), GOOZD) DS £S5 O CEOVWCEND WOTSH ST BuOO 6EE SEAH HOLID®
MHOB® e By Svd o3GED guowRuemEs (mobile user interface) ©® e ©Ye)wES
(database) ©8m0 ®H® =€RBG HBGLI DE®. SEADE OBRLH B cnd RQY Hederan ©®
€D SOmee (system deployment) ©g® ©)0ed SeHCodn® 65 oSoHme MOORIRE®
®ge®. RS s e eSoMe SCABHD Eedn 8° e OF OF 65 MBORD eOOIMRLS
53 gOGn 8.

At the meeting they got to know that the library already has a database to keep the records of books
and borrowings, and it is functioning well with a simple user interface.

eSomer 6N 6C) ©m MNHIOES D) AN SEH) P90 HOTOWON 00 =3BED
SOIRHIDT OHD 5D OFPLIDES £IN0VF ©O5HN D WOHEOE DY EINOV.

List : { preliminary investigation, technical feasibility, economic feasibility, operational Feasibility,
organizational feasibility, problem definition, system deployment }
QiB6Snd : { Y0 VLG, MBEHD WSO, HOOD GDIMD, eREHHE GBWIMO, HELSD
Oz, ©OE gbdwdan, a8 Ssa }
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(1) This team of students could have found out about the existing library system at the beginning if they
did not SKip the .......ccocoeoiiiiiiieiiiiiiiiee e,
BES DBTEND ...oiiiveiiiieeee e o emmideld B RYS 1m0 ©O5® asHmE
oeRBn BEVCD MOBHEWEER £I1RDBOND) L.

(i1) The school principal refuses to accept this proposed solution due to resource constraints and the
limited benefits compared to the investment. This indicates the solution developed by students lacks
oPes Bess 50 oo q’)@czﬁée»cea 00 08 oBE® c®VBHOP exineds SeHCedn® Basied
LISy Sec® ohineds wOR. @B coxidsies Bae OLAMND WOD @E, BOEES ......ceveeeeeeeen.....
emD VOCB.

(ii1) The library staff says that they will accept and use this demonstrated system only if the existing
database is used as a part of the new solution. This indicates the solution developed by students lacks

£150 cOH® el B T SHEEd EmMONE 6RE MDD WOSES HB SPHMS MELOHD DO
Qe BERBK BEew® @BD DO VD aSoME MOCRMARD €1a® B RS cosdsies; B
©oDLAHDE WO @, BOEOD ..., emMAD OR.

(i) Preliminary investigation @@ S®b®™®
(i) Economic feasibility enbde @wzond
(iii) operational feasibility e®@een® @wxe)®

The preliminary investigation is the first phase of the System Development Life Cycle (SDLC).
QD SLLH® SERD 0L 80m Oped (SDLC) &g a&ndd.

Purpose
GO

e The purpose of the preliminary investigation is to determine the feasibility of the proposed new
system. It evaluates whether the project is worth pursuing further.
QB Sbwvmed gog Oxes cRiBm O PBEE KD HoOMe DR, OnmIB DHOEOOS
DOe®® M 83 & WS» O» GIOHRD EH DOBE.

Feasibility Study
QUBD) FRBHD

e As part of the preliminary investigation, a feasibility study is conducted to assess whether the

proposed system is
D SRbrMed emOns e, eriBy €A & sy st HOR HBE®) GBS FRBWSRLS
Be 208 Eed

Data Collection
coo dnnd

e The data for the preliminary investigation is gathered through four main methods:
B Sbwan Nem oY S PR HHON Bdesd Aldwos Eed

Reviewing organization documents ©:9@)® 6CR® oepivan H3S®
On-site observations &D)&w S3eiezn

Conducting interviews &8 oduiegn ©rso®

Questionaries &&E@eMOBE
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Outcome
e5den

e The preliminary investigation results in a decision to proceed further with the project or to abandon
it. Itis a "go" or "no-go" decision point.
B Sbuvmed e Des DXaBn 0w PESHD WD 6®) O» geIdRD HON®
H53e8. &x» "go" e® "no-go" HOM EDiencd.

In summary, the preliminary investigation is a critical first step in the SDLC that evaluates the feasibility
and viability of the proposed new system before proceeding further with its development.

B101ErD 6ee, B dRbmm® SDLC & HOmzon o 80dd D& oo d» ewiSy O
DEE GKHSID 0H GDIMD OF ©OLANG 6O ESWD WD B0 HIODBRD ED WOR.

1 The economic feasibility
o0 COBMO®

The economic feasibility assessment examines the costs and benefits of the proposed system. It
considers factors such as

N ®Hsy) DNEEO G criBm ofded B8Ooin o ofem oldie Dok, O®
e D RN dERD

e Estimated development and implementation costs
FESDHeBSnmm ©obay & Jurew 5368 838w

e Ongoing operating and maintenance costs
£150 =D5® cPemR® o NV dnred

e Potential cost savings or revenue generation from the new system
20 afBens) Sud 838tk 9nii® e Mme)d® e

e Return on investment (ROI) and payback period
meriss @n oBE® (ROI) o Hoe 6xvded® mE®

e Budgetary constraints and funding availability
eI 5998 oo o8l @) WiBe® ;NSO

2 The operational feasibility
ePenE® GBBMO®

The operational feasibility assessment evaluates whether the proposed system can be effectively
utilized within the organization's existing processes, resources, and management structure. It
considers factors such as:

cPemR® “wnm MIEEOD VBN HONMEE O DG, Bos 6® DWEIRMDOZ OJH®D
2E 608D S50 dRE)D 6D WO BE oNde, B OB ES WMOB. O RS
oD OED RAB

e Alignment with the organization's strategic objectives and operational requirements
00Nl PeioBn oy om 60eHR® GOGED) 6 CEE®ILSO®

o Compatibility with the organization's current technology infrastructure
©:0NEE OFS M CODR CHNDE HO® OIEBO

e Availability of necessary skills, expertise, and user acceptance
gOO3 NOEY), LOMBOR 6 SOHED BE®ISHD D) ®IBHV
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(b) The following is a labelled data flow diagram (DFD) to represent purchasing activities at a furniture
shop.
com € g eCRR MO®» @t &P iRed ©0®mm (DFD) wam @o@id) o)cSqdnd BeE @ided
HOIMODS HoOteme DOR.

/ Customer Customer
@&)6EHNDOT Order

1.0

Receive and
accept customer

order Order details
A
@ Order Delive >0
details Note y Handle
inventory
2.0 < Payment | Payment
Copy of payment Handle details receipt
receipt payments
Price details Item
~ details
Y
D2 Sales
v
P Inventory D1
4.0 < details ®
Sales |
details - @ request

| <>

Managerial
report

(1) Write down the most suitable item for P, Q, R and S by selecting from the given list.
P,Q,R o S oco o905 qeen abo® coo € g @deneds emid) Gusie.

List : { Generate reports, Inventory, Copy of payment receipt, Customer, Customer details, Item
details, Manager, Sales person, Sales }

B8 : { Oy sann 53, 95edSO3n, MO EEHED BOLD, BWHEEHWOT OHREE OGS
8800, glu® ISH0, DEPMDOL, GeERDMOL, ged H3AO }

(P) - Customer ogec st

(Q) - Copy of payment receipt eS8 @Eeoes S8dom
(R) - Inventory g&ledsiodwm

(S) - Generate Reports &0z Saon HS®
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(i1) How many processes, external entities and data stores are shown in the above diagram?

oo & g8 ¢ ®iRd ©0mes emo@En SHwOR (processes), MBO MO (external entities) e
eSS ©B) (data stores) £ SRS OB &7

No. of Processes ( §w®@ ) D, S
No. of External entities ( 80O &b ) D, 2,
No. of Data stores ( £ @) ) D, 2,

(d) (1) Write down one difference between parallel deployment and pilot deployment.

oS0 Sdme (parallel deployment) o® S Sdese (pilot deployment) oo gid &S
0DV Br.

In parallel deployment, both the existing and the new systems are running simultaneously, for a period of
time, for the entire set of users. In a pilot installation, at first, the system is run only for a select group of
users

EDNSDOBDNBeHEE 150 OB OB MO M SIS e, HBMEOMO,0Buben aldBrw ONNOP
Oe®), OO0 BT ewed. 5P SdsemnlE, YRFV,LENB0 erIvIvs alBrwmns B30
OEH) DI DB ewmed.

Parallel deployment &@)8iod Sdoewm Pilot deployment g SOewm

Old and the new systems are run alongside | Usually only the new system is run

each other for a period of time ReBeNs 9O ofBr SeMmS Fusidn 8
EIOH 0 5O €D 8 Wme
e08ede s e ODemd 0NN ©8

Usually run covering the full set of users Covers only a limited set of users
0VNBRS HBsbean edBEDrs WIVERK | B8y 6lHEDRs WoOEXS OIS MOOIE OB
MO DOBS VOMHE HOSS

Cost is high Cost is low

Bwe® glod Bwe® aad

Comparatively quicker to implement Takes longer to implement the entire system to cover
Hoien 5690 @essed eBHds the entire set of users

08xben =3BHED DIORLR MOOMD Os ©3E
o8sben B Huew 50 Of meEwreS
®Hed

Duplication of effort to run both systems Lesser duplication of effort
e€Rd eew® Huisiedw 53D cdmed | cBomed &8 5800
g5)80es 53®

Less risky as, if the new system fails, the More risky
old system still exist o8 goe)»nd
0 PG gmbdn §oemr oSO PO
DOV cOB® AOS §OHS R

~
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(i) Write down one advantage of Commercial-Off-The-Shelf (COTS) software.
O 60 8B etewes (Commercial-Off-The-Shelf (COTS)) ®agemeode O D)Bwes @osie.

Advantages Disadvantages
)] (s 125
Easy Higher Long-Term Costs
Sed) 8 €@ MRy B3
Faster Implementation Limited Customization
e0®O8 Puew HO® B8 eHOBmOM®
Low cost Long-Term Cost
&8 800w Ex e 838uwm
Regular Updates Compeatibility Issues
55t @OTmE® HES FODED) @O
Ability to modify as needed Limited Customization
e o0t c0ns H3e® ®iBD B8 ahHOrBmOm®
Less initiation time Functionality Overkill
&8 MHOSHD ME® 53500 90 @@
Low maintenance cost Security Concerns
&8 0By 8081 POBED CDRDDS
3. (a) A flowchart is to be drawn for an algorithm to calculate and output ( Start )
the area of a circle.The radius of the circle is given as an input.

Damwm dL®WORK wIme B3P0 o @fe)mn H3® ces §
aigemBo®ne  (algorithm) e0gedsl «ig® ©o®oe &iEdD / /
goes 0. Davmed gow ge)mn® (input) eEe EEE.

Note: Area of a circle = 3.14 x Radius x Radius
©0BM: Dassw OL®WOE® = 3.14 X O® X §O® No

The algorithm should not calculate the area if the input is a
negative number. Yes
DD AT AN 99 HISEOMSHIL BOL®OR®L OHA®D
eMDE Y .

Complete the flowchart by writing the required content for the four \ 4

(4) components left blank. / /

85D g5 go» HDHO BEM 58D GIDLODRS CSS @R
000 68uben oS, . 4

Answer :

As mentioned in the question here, to find the area of the circle, the radius should be given as input.
e85 pEned oems &d8 Darimed BLMORN 6ROR HEM HE)DD 6RO OB ) E® Wy 8.

Accordingly, the radius should be entered for the first input box.
& 290 o8 §e)® 6D M GO® HIO)DNDE VERD ©8.

Then, as mentioned, if the input is a negative number, then the area should not be calculated. So here
according to an if condition if it is true then we have to move down to calculate the area. If the condition
is not true, the program must terminate. Here, the radius must be checked as a condition if it is greater than
0.

95en OeHs DO Hed® ©OE HIN® ©IF RO 68 H DLXORK OIMH®D EMVR KD ©O.
O® 5 cOHE if cenSeEBRLO 50 O 6B 60 P OLWIRK VMM H3® Ce®) CHERD OIS
DR KD 6. CINCERD O3 6MED N DNEOHD HOOS DE QO 8. e®BHE O 0 O Oa)
Boee, 05 cmSeeHns e s0E BE K ©8.

~
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Then if the condition is true then move down from the yes section and calculate the area and output the
area. There, in the first setting box, area=3.14*radius*radius is calculated and in the output box,

output are should be specified and the area should be output.
9o CMIBEERN HnS 68 9P AP Ko CEMORS CHED WS WO DL®ORKL ®ING WO BLGOR®

eBe)nn Ve ) 5. HBE oy ome® emQd oE area=3.l4*radius*radius ege ©®®H®
Hles Be © oBe® YD HE output arca R HEHS DO DLMWORL BN BE By ©d.

‘ Start '
/ input radius /

No

Yes

area = 3.14*radius*radius

A 4

Output area /

L

A 4

End

(b) What is the output of the following Python code?
ocon odnd emed o) e &?

S = "Advanced level"
Sl = n n
for c in S:

if ¢ in ("a" , "e" , "i" , "0o" , "u"):
pass
else:
S1 =S5S1+c
print (S1)

Answer :

Let's study the given code line by line.
C € gid edmwed eSgens 6SEr GlBmM® WOY.

S = "Advanced level"
A string "Advanced level" is substituted for a variable named S.
"Advanced level" string &5 S &8 d0Ez0E ©Ee® Med® DO Hed.

Sl = |1} n
An empty string is created and substituted for a variable named S1.
86 string OmeS HoDmw DO &» S| HP TOEBES Hem Mmeen DOy ERJB.

~
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for ¢ in S:

The loop iterates for the number of terms in the string, taking each element of the string S to c.
S string & 8 & O gOWOL ¢ O®» EA) GHIS string & G GOBD SDIFWO QS
eIODOND 8.

if c in (Ilall R llell R Ilill 5 lloll R Ilull):
Then it checks whether the value of cis a, e, 1, 0, or u.
osien O® ¢ & g®® a, e, i, 0, 6 u 68e e &lue DOG.

pass

If the above check is satisfied then it moves to the next iteration if there are more iterations and if there
are no more iterations then the loop moves to the code section after the loop.

e odue 530 matdy 60 5P DO LWL OHNE Feew SHLWOND® eOmE, OB
aobed® o680 emMNENT EHERS ©n D GMOE OME ®RS WOR.

else:

If the above condition is not satisfied then this section is executed.
9O CMISBEEHD Mady eMEEND O MO HHIRD 8.

S1 =S1+c

If the condition is true then the string portion of the variable ¢ will be added to the string S1. There string
concatenation is done. The + sign is used for that. When concatenating two strings, there is no space or
nothing between the two parts of the string.

emSecBn o3 60 & S| HH string O c HOH DOEBeE ©OH™ string MO O OB.
OBE string oue S53@ Be DOG. § e ®HTD DOSes + ENREY 6d. string 6L oo
BD3e8E &® string eI e MO HS GOMBNS 66 HBOW emMSOS.

print (S1)
Finally outputs the string S1.
goemed Sl string & £HP® DOE.

Let's get the output of the code through a trace table.
S trace table O @8 BB @D .

Rep. No C S1
1 "A" A
2 "d’ " Ad"
3 A " Adv"
4 "a"
5 "n" " Advn"
6 "c" " Advnc"
7 "e"
8 "d" " Advncd"
9 " " Advncd "
10 "1 " Advncd 1"
11 "e"
12 "v" " Advncd 1lv"
13 "e"
14 "1 " Advncd 1v1l"

So the output is as follows.
OB eHe)nn enm &0 8.
Advncd 1vl
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(d)

What code line(s) in part (b) is/are to be removed to get ‘aeee’ as the output?
oBe)mn eE® ‘acce’ EDIWIEPD gom (b) emdes 9OY BE Wy ey 6Sg(k) W &?

Answer :

Here acee is the few characters that were omitted from the if statement.
6@ acce BHREDY OB If CMHG BVHIO e EE RO HBew 8.

If the if statement returns false, the previous output is obtained because the string is concatenated from
the else section. Accordingly, if the string is concatenated with the true part of the if statement, the output
mentioned here can be obtained.

if snen goos §oem)s 650 SHINE ER) KISR0 HNHOSes clse emMOens string oo
B53® B¢ O VBS ». & g if Lmwed oHS EMOBS string ooy 53 B DS 6O
BeHs afe)mnn @) BP0 & ©8.

Accordingly, this output can be obtained by removing pass and else keywords from this code.
& o e@® emed pass ©® clse B YT o6 POT SRS PR BN ER) ©®D L.

Fill in the blank spaces of the following Python code assuming that the purpose of the code is to copy
the content of a text file (A) to another text file (B).

o) @O (text file) [A] gSodbonn DO )R e®nODO [B] 80sd H3® emed go@s wid
CODEEND DOBS o 6eHs aBms emed HSmns aodsim.

A = input("Enter the name of text file A")
B = input("Enter the name of text file B")
fl = (A, )
f2 = (By teieriiiiiiannnn, )
for line in ...................
f2.write (ooveeeeiinnl. )
fl.
2.
Answer :

What is required here is to write all the contents of one file in another file.
cOBHE gOBs DSes O XD D5 BHOR HIDLOMD CONT @O HNOD ROV 8.

Python uses the open function to create File objects.
oGos & File objects Ho@gnw oes open Goo @)D DOGB.

Common structure of the open() function.
open() @med eee OFME.
open("filename.txt", "mode")

There are 4 modes used in Python for handling files.
B8 8 emg) axBodR 6e® DBm) DO MO 4 &,

X mode
f=open("data.txt", "x")

This is used to create a new file. Returns an error if a file already exists with the name of the file being
created.

0 emgPs Somn H3® oee 600 6KRE) X LD WOH) ED® EWHREED HVS €IHOD
eWHD =OBHN® ecjer @) eed.

~
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w mode
f=open("data.txt", "w")

This 1s used to insert data into a file.
e@HDWO £ GIORD HOPD 6K 6we) @

a mode
f=open("data.txt", "a")

What happens here is that a file is opened to write data from the end of an existing file.
COBHE BedsSes D5 WP gOONeE &8O ety ROR HEe® MR Bim O ER.

r mode
f=open("data.txt", "r")

Here a file is opened for reading.
COHE e@HDL HWOR e 80y WO 665 QL.

The contents of file A should be written in file B as given in the question. Accordingly, file A should be
open for reading and file B should be open for writing.

e@mnel @ € a8 MWMOKD A e@5ed gSobond B e@%ed 08 waw. & 59 A e®g®
HOR oem S0am 8k Y 50 B emyd TOR e S0am 8k Qu 0.

Accordingly the first 4 lines of the code are as follows.
& 690 emed ogy 63E 4 oo o€ 8.

A = input("Enter the name of text file A")
B = input("Enter the name of text file B")
f1 = open(A, 'r'

Then get line by line from file A and write it to file B.
sen A e@HEd GSECHRS CSE® @) 6w O B emxd0 @8n wy ©d.

for line in f1:

Accordingly, the code can be written as above.
8 50 9o &0 cur RO® &IE.

Finally, the two files should be closed.
aOemeEE 6@y 6ed OB WM®.

4. (a) Write down the most suitable items from the given list for the following statements.

oHD OmIe OC® DAY Qes alodns & i Eidneds emi) Cusie.

List : {e-marketplace, group purchasing, online auctions, online reverse auctions)
CIRSd : { e-edgreoIe, OQ® BEE WO, MVHVDL OFEEH, MOV BHEDSEES |

E-Marketplace
@-60gCeE

An e-marketplace (electronic marketplace) is an online platform where multiple buyers and sellers can
transact goods or services. It operates similarly to a traditional market but in a digital environment.
Examples include Amazon, eBay, and Alibaba. Key features of e-marketplaces include:

9-eOECEOR (90RSEED OECEEDE) Of) VNOR GIHBWOOSO 6® DIMBWODSO ®IFHR )
D) ®HEEs) BE D NVLO®D COEMOD. O® BI8RE)RD OCCOEHO HD HRIBRL O HIYS

oD ode0nn Beed. ce)®O 6@® Amazon, eBay o® Alibaba gies 0. dexs eOeeseOR
o EDeE GHOO:

~
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Wide Reach: Sellers can reach a global audience, and buyers can access products from around the world.
e®Q e8rnk: SRIMBWOESD e@IRw cduewds 60 em Bk OB amO, MIRBVOOSD 6RO
©0) HEeesm 6O Eedn 8K HH®.

Variety: A diverse range of products and services is available.
88060r: 880 SSmes 6® LS ED) OB MIH®.

Convenience: Transactions can be completed quickly and efficiently from anywhere with internet access.
E0KR0: GSOOR LeTB® &5 J® NN BO VHEEH) 9OHS M) WMORLTERD HOOS WE M.

Group Purchasing
ofn deE Wid®

Group purchasing involves multiple buyers coming together to purchase goods or services as a single
entity to achieve better pricing or terms. Benefits of group purchasing include:

080 BeE WiB® Ky O e, BrE o HRns oI WO GISHR 6EHm DS HEDNES R
DR ) D) BERE ®IHVD VHOD MIHBWODS Owy SR, WHIINE® BeE “ided® OBHE®OED
aInEs Oses):

Cost Savings: Bulk buying typically results in discounts.
800w @HoHce: eon® BED WiB® ©PMBerns DO B WOR.

Efficiency: Streamlines procurement processes by consolidating multiple orders into one.
MORBERDD: ARDD IS OO FMRER 58 swdales HXORS ST DOB.

Online Auctions
ODOvd cOsecs

Online auctions are digital platforms where goods or services are sold to the highest bidder within a
specified timeframe. Common platforms include eBay and Sotheby's.

VOOD OSEER Ky HEOL WME YOS BE DM 66 6D PHED GO SID &
@D 8. emic, 6BEm OO eBay ®® Sotheby’s &roed 8.

Online Reverse Auctions
ooy oHecdsledd

In an online reverse auction, the roles of buyer and seller are reversed compared to a traditional auction.
Here, the buyer posts a requirement for a product or service, and sellers compete to offer the lowest price.
This is often used for procurement in businesses. Features include:

een OHedScBrmE, “IgPwiied cm JNHMBWoes HBWOS 6B OSeEBDLWO
oeSSed Mo ®icd. eOBE, MigBwir ®ILRNE 66 LD HEH) FOOMIMONE 6 WO MO,
SImBnids ai® B @) EFD O WOR. 60K eRe®] J0 DNBODR LHEGIED HEH) DISH)
8. ePKD CHY SeE@N® HINEH 60:

Cost Reduction: Buyers benefit from reduced prices as sellers compete to offer the lowest bid.
8% g8 530 SpHBwos GRe @00 9Edes HOPD DHO® WO B 68 Be G
RS WHBWOOHO LB @Ied.

Transparency: The bidding process is open and transparent, often leading to fairer pricing.
E58emdn: @& s HORK JDim 6m @)0caes O% MO, eRIE®] 8D N0 SEMO ¥®
oeG.

Speed: Reverse auctions can be completed quickly, making them efficient for procurement.
e8un: 8BeRi® O5eEd PRss oS we il gm0, 50 puleemn 6 MORBE® DOG.

These concepts are essential components of modern digital commerce, each serving different purposes
and benefiting various stakeholders in the market.

cR® ©BEe 988 B DFMSBed GOBOGS 0D B MO, & ©® O 881 oY &E )
&0 WO g0 OEEEEE 980 SHDHOMOPSD B E 6.

According to the above description, the following words can be applied to the spaces.
9 O8O DD aud SEmis OEm comm DO 6HE®D ®INMm.
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i In...... Online Reverse Auctions ......... , sellers bid for the prices at which they are willing to sell
their goods or services.
......... O®D EBHCOSCER®...... ORE, SNIMBWOIED] HRFO OHHVD ®if WIVOR ©5)
DR B VIS HEH @ PESSH BOB.

@) ..oooo... E-Marketplace ......... allows buyers to compare multiple online sellers within the same
online platform.
@ Mwvm 6OEMONE (online platform), AOO®D DMBWODS eREHICE M) DOSEH®D
85680 ......... 9-6OEEERE. .. .. .... IHBDOOSO 98 LERE®E.

(b) Write the most appropriate word or phrase to answer the following questions based on the description
given below.
oo & g8 S800n m ©emnBD, T I8 QGNORD BEQOT EAIERD DA ewivs DOH® &) D)Ens
RHO® W eSO,

Recently introduced National Fuel Pass system in Sri Lanka is an example of how ICT can be used
to overcome national challenges successfully. It is observed that for a given week, the maximum server
hardware resource utilization happens only for a short period (e.g., few hours) and the rest of the time
the system operates at a very low resource demand.

G WO YE DVOWE HEIHO) £ B PFN® FONO oY PO®, SED gHewi® MVIDO S GWIHD
BEH MO &) O35S MBED MOD BE Od MOB BERE, O EEIDOMRB. eem» @
obos oem), codd eddre)nn cadre 6des coewismm (maximum server hardware resource
utilization) 8¢ O&fesd eI ME®XDO (Ce): QO &K “HMHE) OIS O gad 953 MmEed SEABH®
oD &8 68 9EERE oes HSPWO® D SHiew WO &Y.

When an organization purchases computer hardware based on the maximum demand, it means they are
investing in infrastructure that will only be fully utilized during peak times. However, as the description
states, the maximum server hardware resource utilization happens only for a short period each week. For
the rest of the time, the system operates at a very low resource demand. This results in several
disadvantages:

NEDNRS €00 9Ce® dm v cadl® BEE vsen 80, SRS geomd O YN BIBE
COEDd® e MERISH® WO GO OB colR MEORE OIS HBRLIERSE M8 Wos AORE.
ewes cdnY, dEnoed oemes ©lE, cadd edDr)rnD cadl® 6des MODn 6 6HRDE WO
DMEEE Oem oS B 8. B0 MEX KeH), CEABK 9 &8 ©8sd 9CEPE Wdedw FHuIBRD
8. 6w OB HBERS &S DOR:

Inefficiency: Most of the time, the hardware resources are underutilized, leading to inefficiency. The
organization has paid for capacity that it doesn't need most of the time.

gbosedmd: edes) 80, cadr® 0o gReds @ m DO a8 20, O® HMDESLOMORO
e 68. E8NNEO eAEH) 80 OGBS 6MOD NSO SEH) 6XD) &LX.

High Cost: The cost of purchasing and maintaining this hardware is high. The organization incurs expenses
for power, cooling, physical space, and maintenance, even when the hardware is not being fully utilized.
This approach leads to unnecessary financial burdens without proportional benefits.

gl 800im: 0@ cadr® BEE iR om )Y 50O e O B3O 9HE ©. €ad®
o8abaens EewismHwD eammsim S0 ©D), YRK, DBEH®D, cIBD GOMND ©6H SHDND SE)
0000 8red® 1500 Beed. 600 HRRBTD BEIH MIED OGS Y3 VO IS WOR.

Accordingly part (i) can be answered as follows.
8 P (1) emOed o 08 BEROS oredn ®id.

(i) One of the views on resource provision is to purchase computer hardware permanently considering
the maximum demand. What is the main disadvantage with this approach?
o8er BeEXID® SEED & duws dses cod® 9Ce® 0 a3vED £adr® SO0OR SEE
@SB, 60® ©EOHed LW GOB® N &?

inefficiency and high cost.
eDESEImME o® gL B0,

Using less resources for more time.
08 MERE 68ss gRedDs LeRISHWBO OIBO.
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Cloud computing provides a flexible and efficient alternative to purchasing hardware based on

maximum demand. With cloud computing:
DEn® oluman €0 9Ce® ®@» cadle® BEE iR e HVSER 0o MDOE® Dwens
0end. Oe® a0vMHB Pe:

(i) What is the alternative solution to overcome the disadvantage mentioned in (b)(i) above, while
satisfying the maximum resource demand instances?
9o (b)(i) & s gOBr PK®HOD) evm, ol oBor 9Cdeed® gdsd) MaLHR HEPD ARO
oo o Snce Soc® NP &?

Using cloud computing.
OEn® alvgmn ®dm H3.

(c) The steps in the fetch-execute cycle are as follows:
Mo Bowog® dped (fetch-execute cycle) Bwdd omm ©3E ©8:

1. The......... Po..... is loaded with the memory address of the relevant instruction of the program.
DPeCRed HOE coecend Pom e@y® (memory address), ......... P...... O gome 68.

2. The instruction is loaded into the instruction register.
O® £oeeR, €O OBEBMHOND QOMM® 68.

3. The instruction present in the instruction register is decoded.
coees eO88moed ;i coeen S ewed.

4. The control unit of the CPU passes the decoded instruction as a sequence of control signals to the

relevant .......... Q.. of the CPU.
Seomn wO® @ COBES, CIR® totr) gaPdns e CPU 8 o Smwe CPU &8 ge)e
.......... Q......... 0 By DOB.

5. The program counter is changed to point to the next instruction.
5ee coees 0y emy B30 6e® POeER ®ED® (program counter) eOmES .

6. Steps from Step 2 are repeated.
B8rd0 2 80 ondn e DOG.

Select the most suitable items to replace the labels P and Q from the following list.
P o Q CCRARORD OB GtH ROV oD e0) i EIRSNEDS IO Busim.

List: { file, functional unit, instruction, memory, page, program counter }
CIBEND: { e®yP, MOEAER Swwe (functional unit), coees, Pow®, 890, PNEOEED GOIVD® |

The fetch-execute cycle, also known as the instruction cycle, is the fundamental operational process of a
computer's central processing unit (CPU). This cycle describes the steps that the CPU takes to fetch an
instruction from memory, decode it to determine what action is required, execute that action, and then move
on to the next instruction. The cycle repeats continuously while the computer is powered on and executing
programs. Here are the main steps involved in the fetch-execute cycle:

eend® ;MHOM OP®, coced DP® eERE MNESED, 6®n advemed s arwed® Swwem (CPU)
QD cPemR® HWORw 0. c®® dpn CPU dnmens coecs @) B0 Osie) B8wdd &SmO
DOB, FOOBs HXIO NOPed BHome HEPO O» Beomn DO, OO HWO HRIBED WO Ve coeets
0 KB alvMBE HODED WO NNEOHS FOIFOHD WO GHORO BRK GANND =HEOm Be 8.
68 mHOH DPHD TSR L B0 HBHEOEH:

1. The program counter is loaded with the memory address of the relevant instruction of program.
OAE0®s @IDE DINEDmHeS §CE Coectde Do C8Hn 6P SOHK woe) Cled.

The program counter (PC) holds the address of the next instruction to be executed. At the start of the
fetch cycle, the PC points to the memory address where the next instruction is located. This address is
loaded from memory so the CPU knows which instruction to fetch next.
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ORe0ns omme (PC) Hotion € @ Oe coeesd O OBon £0B. @) o8 &HOM
OP® MOBWEEE, DDHOHS GIW® BEe coees 68 o B0 6O WY WOR. e®¥® BB
PoWEns QoK DO &8 Sm) CPU gm0 @) 0B @n coees 5.

2. The instruction is loaded into the instruction register.
coeed, cseed eO88n0rd ©0ds) Ered.

The CPU fetches the instruction from the memory location pointed to by the program counter. This
instruction is then placed into the instruction register (IR), a special register that holds the current
instruction to be decoded and executed.
CPU 888 odedns) omnn 9688 cosid) aid dmw SD)Mens coees @) @3 600 coeed
end coeed e088n0ed (IR) onses @Oy Eed, &0 Seomn O FurFew H3PD B
coees gl Jere eO8EmHOwS ©8.

3. The instruction present in the instruction register is decoded.
coees edamed g8 coees Senmn DOs) Eled.

The CPU's control unit decodes the instruction in the instruction register. Decoding involves interpreting
the binary code of the instruction to determine which operation needs to be performed and what operands
are involved.

CPU 5 e)p» Sobve cocesd eCamed aitd coeesd Sedomn ok, Sesomn H3® ws) n@®
PR B BE QUE OS® OH NP DEsOND 6B dFeste ws Homo HOO ©es
coeesdre €800 emn oddbnan HGRRE.

4. The control unit of the CPU passes the decoded instruction as a sequence of control signals to the
relevant functional unit of the CPU.
CPU 8 e=xe» Sooo CPU 8 ge)e §omd Snmn cdn e)gd oet) gaBEcors cesd dewsomm
0DO®» @ c=ecs @ eel.

Based on the decoded instruction, the control unit generates a set of control signals that are sent to the
appropriate functional units within the CPU (such as the arithmetic logic unit (ALU), registers, and other
components). These signals direct the functional units to perform the required operations (e.g.,
arithmetic operations, data movement).

Setdman DO e coces O ©cemn®d, e Sowww CPU 9 &8 Qen DR S 60m
©O) @M IR HoET) HYDRE SHW® WOB (gt OHDHO® &) OB Swwe (ALU), ed86850
00 GENND 00D Oi8). 6PR oer) GOGBE 6PemR® B H3® neHm MLHAER Fouw Om 6wy
DOB (€e): Gy Oy ePexmwRd, em DEM®).

5. The program counter is changed to point to the next instruction.
OR00®s NG Se coeed 0n emy S3P0 cOad DOH EIed.

The program counter is updated to point to the next instruction in the sequence. This usually involves
incrementing the PC by the size of the instruction just fetched (e.g., incrementing by 1 for a single-byte
instruction). In cases of branching or jumping, the PC might be updated to a non-sequential address.
GOBEOeEd Vg coeesd 0m 6wy H30 e ONE0HS OIWVE OFMED DOR.
ODHBERS OO HINED OFes €18 ER) ®B CoeeLOdR LIRS AHOHS ®IW®D OB
53D (ce): »5 AR coeed aem 1 B8 08 H3R). AHE MNROHS IR HHDSD eMOD
CB®®®O ODMBD BDE L.

6. Steps from Step 2 are repeated.
8000 2 80 B8rdd adn adod 8¢ ewneb.

The cycle repeats: the next instruction is fetched, loaded into the instruction register, decoded, and
executed. This process continues until the program ends or an interrupt occurs.

DP® EHOPLHDH 68: BEe Coees ERCVW), COEEE OSEHOND QOB MO, Seu®mw WO
DB 8. DREDHe HO0 O HOr 6 MO Bed® e 0P OB EWOR ©OB.

Accordingly, the following answers can be obtained for P and Q.
8 50 P oo Q oeo oo BEHor @M®D ade.

P - program counter 0e0®e) ®EWED
Q - functional unit HOEAER Sevevd
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(d) ())Complete the truth table for the given logic circuit.

con € gi5 bHn oledn oeH oosm 0D 0Buben WOS.
— P A
0

} Q 0
_I:}/ 1
1

NOT gate can be created using universal gates as below.
Oy €010 @Bmens NOT €100 oD GImOnd 0E)OD &iHm.

Using NAND Gate
NAND €100 en8m H53®

A

B

— o~ ol

A NAND gate can be used to create a NOT gate by connecting both inputs of the NAND gate to the same
signal. The NAND gate's output will be the inverse of the input signal.

NAND €100 &e)® 6en® 0 ©er)dmd o8dsn H3e®s NOT axe:s Steene 53580
Do, NAND €D10608 ofe)an &) 6er)ed o5eeidn D) &io.

A—E}F

F=AA
=A

Identity law &boo@s SN

Using NOR Gate
NOR €o0w :dm H53®

Similarly, a NOR gate can be used to create a NOT gate by connecting both inputs of the NOR gate to
the same signal. The NOR gate's output will be the inverse of the input signal.

®ee®, NOR €0)060® ;e)® 6en® O ©ee)dnd 685w H53e®s NOT ovws SH@eEnn
5320 aBn. NOR €010end @8e)mn §e)® ©otr)ed afeei®n Oy &im.

et D

F=A+A
=A Identity law &boo)®s =8
Truth table of NAND gate.
NAND anced oozsm O9d
A B F=AB
0 0 1
0 1 1
1 0 1
1 1 0

Accordingly, this truth table can be filled in the following manner.
& 620 00 0o3m ORD cHm IMORD BOB®K ®IRM®.

A B X Y Q
0 0 1 1 0
0 1 1 0 1
1 0 0 1 1
1 1 0 0 1

~
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(i) What is the basic logic gate that has the above truth table (with inputs A, B and the output Q)?

cPR ooxm 0% (A, B g oo Q 2650 D) 68 Yo DD €O0n NS &7

Considering X, Y inputs and Q output of this table the new truth table looks like below.
e®® 9wed X,Y ;e om Q oot oy 50 90 ousm DD Smm HMMIOKO 8.

A
0
0
1
1

=l k=lvv]
e el =)o)

Accordingly, this is the truth table of the OR gate.
& g5® e®xn OR €906l ooz DKO 8.

(e) The diagram below shows the OSI reference model and its mapping to the TCP/IP model. Write the

correct names of the layers indicated by the labels P, Q, R, S, T and U.
OSI em@ mmadie (reference model) @ TCP/IP gmaBo god go)0iBomd oom Oted ered.
P,Q,R,S,T o U e 50i8n Sn00@ SO0 a@ns 8w &mosie.

OSI Reference Model TCP/IP Model
P
Presentation Layer P - Application Layer ece® &SmO
@@O@d. 538 doow S Q- I\%iwork LayeZé)@ Soow
Si::éogggéer R - Data Link Layer £55o ©82s5fdn So0n
Transport Layer S - Application Layer ece® &Soow
e T T - Transport Layer £®»e Soom
Q U U - Internet Laver egfobee Soow
- R Network Access Layer
Physical Layer Se o9 Be0o
et SO0

OSI Model (Open Systems Interconnection Model)

The OSI model is a conceptual framework used to understand and implement standard protocols in
network communications. It divides the communication process into seven layers, each with specific
functions.

OSI mwmadn ©y) SR os5edemed 8D HHROR®R 6HO® WIHRVD 0 FPIew HSRO @)D

DO® BWEBE OPYDH. Or ©55eSed FORKR SO0 HMWO ee) &Iy, B8O O O SeEdm
OEOS o,

Physical Layer (Layer 1)

w5 S0 (1 O Soow)

Transmits raw bit stream over a physical medium.

emID DBWS ®HOM raw bit stream ©BegdeEnn WOR.

Data Link Layer (Layer 2)

e sl Saon (2 O o)

Provides node-to-node data transfer and handles error correction from the physical layer.
node-to-node e HOBDCD ©EB® GO I SOO6Ks 6cje HOtOE H® ®ROWOE.

Network Layer (Layer 3)
&R S200 (3 O Bor)

Determines the best physical path for data to reach its destination.
e 08 HIMBDRO € OB eME® 6mIDD NLO® DO® DOR.

~
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Transport Layer (Layer 4)

0Om® SHOn (4 O Son)

Ensures complete data transfer with error recovery and flow control.

eeje BN 6® LD CIEHD OO 68D cTm HODNOWY 6B WOGR.

Session Layer (Layer 5)
o Saow (598 &Saow)

Manages sessions or connections between applications.
ene® g0 68 68 HFVSND DEDMDWOMD WOR.

Presentation Layer (Layer 6)

o®bagn SHow (698 SHow)

Translates data between the application layer and the network format, including encryption and
compression.

EoCTOND O OEBAND HFIOD 6red® SOOK By B MDD GO e adObuN WOR.

Application Layer (Layer 7)

ened® oo (70 SHO®)

Provides network services to end-users.
g0 cO0HEnRSO &HE 680 oend.

TCP/IP Model (Transmission Control Protocol/Internet Protocol Model)

The TCP/IP model is a simplified, more practical version of the OSI model. It consists of four layers that
correspond closely to certain layers of the OSI model.

TCP/IP epwmade @5 OSI mwmaded 0o »e, 08 )eri®n go@end. &x OS] cmaded &iond
S000ED 688D gx0e O® &S00 HMWOHS HOSO® 8.

Network Access Layer (Link Layer)

&R 5680 SH0n (e SHO®)

Corresponds to the OSI's physical and data link layers. Handles the physical transmission of data.
OS] & eeBd oo ey 6Bzl SO0DERD gatie 8. eHm 95D olegesnn HROO®E.

Internet Layer
gsobee Soon

Corresponds to the OSI's network layer. Handles logical addressing and routing.
OS] & e SD0wd guole 8. MLBD BB oo NVVKD HE® HEOOR.

Transport Layer

Om® SO

Corresponds to the OSI's transport layer. Ensures reliable data transfer between host systems.

OS] & 2Dme SHoOwd gxote 8. Mo SEA5 gm0 BEPedn 5o HORIOE® 5B OR.

Application Layer

ewned Smor

Corresponds to the OSI's session, presentation, and application layers. Provides application services to the
user.

OS] & ei®, gEdes B30 o® 6red® SO0 OED X0 8. edBERDWID 6KRed 68D HEKRR.
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5. (a) Consider the logic circuit shown in the following figure in which P, Q and R are the inputs and Z is
the output.
e PO & R o abe)on Z 0 oonn Oweed & aif) obos odedn 0emsse.

P Q R

/N (]
A

;
WA

(1) Draw the complete truth table for the above circuit.
9o odsdn e HBebeE ounm) OQD GES.

Z = PQR + PQR + PQR + PQR

el

o O O o o O | o QI
~
A
)
~
]
)
o]
S
L)
~

Q

—_ = =] =] o o o o ©
—| O =] O =] O —=| o ®
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S| O = =] O O = =] Q)
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9o &000wd geE Mem B5NE cmm emadn o3 0gben wosks.

PQ

R 00 01 11 10

olol1]o0]o0

Show the loops clearly on the Karnaugh map.
Omens DyBiesi® DOS®. @ (loops) CieiE@ e Mem BHWES ecosiOsi®.

In order to get the SOP, let’s group the minterms (1) in the K map
SOP @) uid® se®), g8 mes) 85we® minterms 1 gitnd 2og

PQ
R\ 00 01 11 10

PQ
Zsop= ﬁQ + PR+ QR

(d) (i) Using Boolean algebra, show that the Boolean expression ABC + ABC + ABC + ABCis
equivalent to BC + AC + AB.

0 VO eeORN.

BC(A + A) + ABC + ABC Distributive Law 8&0s es)e

BC.1 + ABC + ABC Complement Law €850 efeci® &
BC + ABC + ABC Identity Law eboe®s oo

C(B + AB) + ABC Distributive Law 8&0e e

C(A+ B) + ABC Redundancy Law &@560eo &)

CA + CB + ABC Distributive Law 8@0® e

BC + A(C + BC) Distributive Law 8ede emwm

BC+ A(C+ B) Redundancy Law &@850so &2

BC+ AC + AB Distributive Law 8&o® &0

(i) Complete the Karnaugh map relevant to the above circuit according to the following format.

(iii) Using the Karnaugh map, derive the most simplified sum-of-products expression for the output Z.

7 @temn o fode O5nedd (sum-of-products) D8 GOEDE CMEE Mes) BHHE

AR 85 ofve o@menss ABC + ABC + ABC + ABC QRw® @™o BC + AC + AB © o@»

~
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(i1) Draw a logic circuit for the above simplified expression in (b)(i) by only using OR and AND gates.
9o b (i) 8 cixedsn OED® mnrnr o OR oo AND 00 ooms ®=)0mens =nbSm
aledrs &le, s,

ABC

BC+AC+AB

Qé\J

(ii1) Draw a logic circuit for the above simplified expression in (b)(i) by only using NAND gates.
9mm b (i) & creds BORDP gmrn 6e® NAND €00 «dms adnens andbdn odedws
oe, oS,

A BC

s
47

Y LTy

A BC
D—:} BC+AC+AB
OR
BC + AC + AB
BC + AC+ AB Double complement Law 8&de e

BC.AC.AB De Morgan’s Law 8 e®jwsl o

~
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6. (a) Write down the most suitable terms to replace the blanks labelled to in the following paragraph
related to data encryption.
e @S eomn HPVSND oot € & 68celd BO 550 6EAR WO B BHSMSORD HEE®D
DE b DY Qe © BW £OSM.

There are two types of encryption techniques used namely, symmetric key encryption and asymmetric key

encryption. In ........... P..... key encryption, the same key is used for encrypting and decrypting the
information. In this scheme, to exchange information, users must share a ........... Q... key
among themselves. In ........... R....... key encryption, different keys are used for encrypting and
decrypting the information. In this technique, users usually have a pair of dissimilar keys known as a
........... S......keyand ........ T......... key. When one key is used for encryption, the other key
can decrypt the ........... U..... back to the original plain text.

0085 ondt em®me (symmetric key encryption) oo o@d8n wydr emen (asymmetric key
encryption) dmens &8 DO® @ QS» em® BEBW @® (encryption techniques) egmeS ©OB.

........... P...... oot edoed & e;»ogdt @by coen oo Bemen (decryption) ece On®
B0 BE)NIes. 6O POCIE OBHERDRS 8BS emondt HOROL HARO ........... Q... foleln)
0868 0O BE PBD. ........... R.... OROr EBHMNEEE EMOPOT QED CTON® O
Sedommn oem 008 it ®Om 6wmed. PP HPDEEEE oldHepislo ©®BERs
........... S..opo e ........T.......... 050 cee o8 D0®» @ 6O® GOl QOES aio. O
BRO S CTIND HEM) CRIE)DSD FO HeM CREOS ........... U......... 2OD HOBHL HOR

esgd (plain text) desoon DG &S .

Symmetric &®85m

Public eee/®a®

asymmetric @85

Public eee | Private ee9€@@w
Private ee=9€®@® | Public ee)g
Cipher text esi6w eog

cHrnREOo™

Encryption is a process used to convert plain text or data into an unreadable format, known as ciphertext,
to protect it from unauthorized access. This transformation is achieved using algorithms and encryption
keys. The primary purpose of encryption is to ensure the confidentiality and integrity of data.

0oeENG ©BE) BOR 6SE 6o ey Hwdn eamid fmuabre DD eddbosn H3PD @D DON
HORBLH, d® by eog ek NESED, O0 gNOHOKS ©edH Be®F &OTE DOR. e
aC0bo®mn &ICEMODR 08 BEIMND NOT MOMERS BE 6ED. B H3eE YT GOFM
O5es eF5OR CHHBMDD 0 SMPMOK ond HOE.

Here’s a detailed explanation of encryption:
BoeSOnn BERE, HBSHONRD et 530 e®@en.

Key Concepts e ©-go

o Plaintext ®0@ esg

The original, readable data or message that is to be encrypted.
BTN DE BN ¥C, Budn uif em om oHoR.

o Ciphertext et e

The encrypted, unreadable format of the plaintext, which can only be decrypted back to plaintext
using the correct key.

BOOE YO DOMERS O MNOM BOR OED SeuHn BE O HOR 6LeEH
BoBBDDNDE VE, DRI MDD EHWAD®.

~
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e Encryption Key &comioem® ono

A string of bits used by an encryption algorithm to convert plaintext into ciphertext.
BOR 6OE HeNHD g DD aldbm®n HOPVD s GIEe®ICNHINE OGS @B WOM
Y eeeh.

e Decryption Setdmec

The reverse process of encryption, where ciphertext is converted back into plaintext using an
appropriate key.

®ESnen®ned ©5eE® HORNE. cRBHE cimD 6OE QER KBHOL MOMERS HOR COE
200 =iobo®mn WOB.

Types of Encryptions
oo OO®

I. Symmetric Key
oPEsD nod
Encryption &eetSoem

Uses the same key for both encryption and decryption.
BTIND 0 DeBHHND BN GEMOR OO BYPO WO WOR.

Pros: Faster and efficient for processing large amounts of data.
08 SwIe &P LIS LIDHD HEH OXDH &) MOBTE® 8.

Cons: Key distribution can be challenging, as the same key must be securely shared among users.
gOB: Kol eRe) aid® §HeIMBRL B &M, O RO SOBERPLS DO OBBH
GRE)DD) QM.

Examples: AES (Advanced Encryption Standard), DES (Data Encryption Standard).

II. Asymmetric Key
G886y ©rod

Encryption &-etSoem

Uses a pair of keys — a public key for encryption and a private key for decryption.
BoCTIND BEM 0L KHON 06 TeBHA® HEH) QEGRD BHON EE CHOT YWER®NE DS
DOE.

Pros: Enhanced security as the private key is never shared; only the public key is distributed.
0B €O RO OB S0 eRE) eMMBM VDS MO gug B. ede) ©3y) ERSES
6o)E, KYON SOH.

Cons: Slower than symmetric encryption and requires more computational resources.
FOIB: OBHD eeBHNRD O8) BN O 00 8 olvHm HBes OGS 8.

Examples: RSA (Rivest-Shamir-Adleman), ECC (Elliptic Curve Cryptography).

~
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(b) Suppose that the ABC Company has received the 192.248.154.0/25 IP address block to be distributed
among its four departments.
20 ecenedsy eHnd god ee)mid® oesm ABC moomn dm 192.248.154.0/25 IP @8®
WAL @I grd D ORDHD.

It is required to subnet the above IP address block to satisfy the following requirements. Assume that
each department is located in a separate building.

o [P 38 &0 com gOe3m 68xbLE DoO® e coUIraw DG gden 8. & On
e meBHND 08 608 e@NMBTOR SEH® WO &5 VD CODEEDD WOSD.

Subnet Number Department Name Number of Computers
S001 Accounts 30
S002 Sales 28
S003 Service 18
S004 Administration 24

(1) Write the first address and the last address in the given address block.
& g5 0B el ol em@d (address) o® GOmI» 6FPD CESS.

Consider the given IP address.

€ gio) OO0 HEDY.

192.248.154.0/25

Network bit e &9 - 25
Host bit &xfendes &9 -7 (32-25=7)

Now let's find the first address and the last address.
&I Oy WD 6 gOmI® 6MPD EENE.

192.248.154.0 | 0000000

<—Network part - <Host part >

When all host bits are set to 0, the first address is obtained and when all host bits are set to 1, the last
address 1s obtained.
os5on 39 B8rde 0 ve 80 o 6D € asmon 39 Brde 1 ve 80 e gD € EIed.

First address ©g® e@@® - 192.248.154.00000000 - 192.248.154.0
Final address oo e@@® - 192.248.154.01111111 - 192.248.154.127

(i) Write the subnet mask of the given address block in dotted decimal notation.
& g5 CB» el coie GOOF® (subnet mask) B cw®wD gowwmnds (dotted decimal
notation) @) cOS.

The easiest way to find subnet mask is to,
COER MOOME 6ndRD &5 oHed® pOR Oses,

All the bits in the network part of the address are set to 1 and all the bits in the host part are set to 0.
CBmed &Hrp e &5 39 BOER® | @90 o H3RY, kMo emdes &8 39 Brude® 0
R0 o) B .

Accordingly, 8 e2®,

192. 248. 154. 0/25
11111111. 11111111. IT111111. 10000000
255. 255. 255. 128

Subnet mask ceeHE eOOF® - 255.255.255.128

~
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(ii1)) How many host bits are needed to create the required number of subnets?
gO®s cOBIR W 5O HEPD OB omom dQ (host bits) @gn® emed2ny &?

the number of subnets required.

The number of host bits required to create the number of subnets is calculated by the power of two equals

COR @m SHn B0 gOGMs EFWMOD DY GO GIHE DOV EISHES FOGS COS)E
OIHO D) O LS ARL VBS.

Accordingly, since it is necessary to create 4 subnets, the number of host bits required to create this subnet
is 2 because 4 is the second power of 2.
& g5 c¥BE coop 4 & SO DOWISHR GOnvs O, 4 0 2 B D5 AL Hw) 6D
COBRD SHAMD DONISH® OGS HOBMOD JQ G Oses 2 &H.

4=22
AN

(iv) Once subnetting is done, fill the following table.

Number of host bits

COBSRMERS GHNOWD oo 50 GiB OYD oBuben Wosim.

~

Subnet Network Subnet mask | First usable IP | Last usable IP Broadcast

Number Address address address Address
S001 192.248.154.0 | 255.255.255.224 | 192.248.154.1 | 192.248.154.30 | 192.248.154.31
S002 192.248.154.32 | 255.255.255.224 | 192.248.154.33 | 192.248.154.62 | 192.248.154.63
S003 192.248.154.64 | 255.255.255.224 | 192.248.154.65 | 192.248.154.94 | 192.248.154.95
S004 192.248.154.96 | 255.255.255.224 | 192.248.154.97 | 192.248.154.126 | 192.248.154.127

Let's solve the above problem as follows.
9mm OOgd oy &8 Bwed.

192.248.154.0/25

192.248.154.011 00000
Network Address - 192.248.154.96
192.248.154.011 11111
Broadcast Address - 192.248.154.127

Usable Range — (192.248.154.97 — 192.248.154.126)

192.248.154.0/25

192.248.154.000 00000
Network Address - 192.248.154.0
192.248.154.000 11111
Broadcast Address - 192.248.154.31
(192.248.154.1 — 192.248.154.30)

S4 S1

S3 S2
192.248.154.0/25 192.248.154.0/25
192.248.154.010 00000 192.248.154.001 00000
Network Address - 192.248.154.64 Network Address - 192.248.154.32
192.248.154.010 11111 192.248.154.001 11111
Broadcast Address - 192.248.154.95 Broadcast Address - 192.248.154.63
Usable Range — (192.248.154.65 — 192.248.154.94) (192.248.154.33 — 192.248.154.62)
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Now let's look at the relevant subnet mask.
&S 68 ge)E COOR MOOMB 6eIm DEY.

Since 2 host bits were used to create 4 subnets, the network part now has 27 bits and the host part has 5
bits.

ceoe 45 Hom DO SR 6 OO 3 28 ®0n e 5w 68 O 80 S WO
ond 39 27 St osfmon e 6nd 39 5 e, ©Ob.

The subnet mask is created by setting all bits in the network segment to 1 and all bits in the host segment
to 0, so the resulting subnet mask is,

COER MDOID NE)HDE) EISES G emdes &b Boe® 39 1 508 oo oMo ewmdets
grd B8oe® 39 0 5808 5 ¢@8 & Eed® COER MOOMD dSies

192. 248. 154. 0/27
11111111. 11111111. 11111111. 111 00000
255. 255. 255. 224

(d) (i) Write one difference between User Datagram Protocol (UDP) and Transmission Control Protocol
(TCP) transport layer protocols.
6D ey ofdd Hw@ORw (UDP) oo odecdesn oeps Hu@dawn (TCP) v gdmes 68doed
S5DOB o aid O cONLHON COS.

Feature UDP TCP

Connection Connectionless Connection-oriented

OFSOMOB | BRSFRES D RSN -MBOT

Speed Faster (Low latency) Slower

eO®® e0xos (g8 o@ew) ed®n &)

Reliability Less reliable, no error checking Reliable, error checking and correction

BE0edns0r | 68 BEDsn, ctje olP@dn | Budadn, ccie adne B30 o SOIOE
&N )

Ordering No guarantee of order Guarantees order of packets

aa8gedE ao)BEedr BERE, DK 0 GuBEedR odn OB
MBI

Use Cases Streaming, Online gaming, DNS | Web browsing, E-mail, File transfers

8™ 0O, MO®® &), (DNS) 00 REB, ezt mieid, eme) Or HS®

UDP (User Datagram Protocol)
UDP (3Ge® e S®OR0)

UDP (User Datagram Protocol) is a communication protocol used across the Internet for especially time-
sensitive transmissions such as video playback or DNS lookups.

UDP (User Datagram Protocol) &) 88ew) &dm Q050 60 D68 <@ e68e)nn 60dd Oi8 mE
00088 ©Bedesl HEH) GSDOBERD HOM DS WOH HSSHSe® HDDBHS.

TCP (Transmission Control Protocol)
TCP (o8egde®n oo SoDOB®)

TCP (Transmission Control Protocol) is another communication protocol, used for reliable and ordered
delivery of a stream of data.

TCP (08egeen o) Bo@ORR) k) D08 6s55edes HHDOTHRE O DO, e85 LOIDDE
SEDIRe)nD 66 GHBEDES ofm 6Re)Mdd Bem ;DD 68.
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(i) Write two main functions of a router.
® ®»EOWED (router) I MOBOS LM BW CPOSiM.

A router is a networking device that forwards data packets between computer networks.
®o BROWE® ) SOOI SR GO0 e o 6T WON HRMOM E)DRE.

Routers perform the traffic directing functions on the Internet.
®o HEHOW® GSHOB)EEE DERE® 6RemNIE® MORRS @7 WOG.

Data sent through the internet, such as a web page or email, is in the form of data packets.
608 BRow em) Bezd ool i85 gSLSR® HO®) O T, £5D &I HMOCHS ©8.

A router is connected to at least two networks, commonly two LANs (Local Area Networks) or WANs
(Wide Area Networks) or a LAN and its ISP's (Internet Service Provider) network.
®oQO® GO DBEHRS B)E CeHNO 68N B, @mzsens LAN (8000 gee®) em) WAN

(0@ pe€® ®)E) ccommO e LAN o 88 ISP (gaiobeip 660 oonsa) S)en 600 68sR
@d.

Routers are located at gateways, the places where two or more networks connect.
BoQO® BHO) e, R e 68 E ®INS 8IS O £ =OB5® SNNOR ®.

Main Functions of a Router
om0 g WMOBERS)

e Packet Forwarding 5o ©todg gDmem

End-to-End data routing epo@medd 80 gdoman £50) ed Mvwvm H3®
Network Address Translation &)@ @8 ©50bmewm (NAT)

DHCP Server 5@ 0w e)e®» Su@®x (Dynamic Host Configuration Protocol)
Firewall and Security &8e80 o6 g)0us@)®

Quality of Service @#nsienm 60w (QoS)

Wireless Connectivity &lentel O8o ©8850on

VPN (Virtual Private Network) Support o0z 696®ED &S e

Periodically, sharing routing tables with other router(s)

008 B0 et ® HHOLOHOL 6® NLOHD HO8 O WOF MBS HO®

(d) (1) What is the functionality of a Domain Name System (DNS) server?
068 2@ o5 (DNS) esde)nmnm S§umdsdn s &?

A DNS (Domain Name System) server is a server that translates human-readable domain names (like
www.example.com) into machine-readable IP addresses (like 192.0.2.1).

DNS (068 o® =£afn) esdre)nnns xg) 385xs0 Hudn ol Oed en® (www.example.com)
5) SO0 Hwdwn ®iB IP @8» (192.0.2.1 8t5) 290 =Jbomn DOM Ee3NEIBDRE.

Functionality of a DNS Server
DNS edoe)nmnn Somdaon

e Domain Name Resolution &8 sn® Sesesme

Function:  Converts domain names into IP addresses.
;OR® :  O0® MO IP @8» 290 «lobomn wOR.

e Hierarchy and Redundancy Rmoge o& gddsomn

Function:  Ensures efficient and reliable domain name resolution through a hierarchical structure.
MOR® : ROOR OFHRE Ho® MOODER 6m SEDSn Do MR Tesemn oHBD OB
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(i) What is the functionality of a Dynamic Host Configuration Protocol (DHCP) server?
@5 oD oE® 50O (DHCP) esoe)nmnn §mmdnidn 0pows €?

Caching 58 536®

Function: Stores recent DNS query results temporarily to speed up future requests.

MOR® : MO 9CR® 8wds H3® e i DNS J0ad 50 OO @A) DwOR.

Forwarding e@ S53®

Function: Directs queries to other DNS servers if it doesn't have the requested information.
MOBG : 9EQ EMONOT eMIVB H® edmx DNS edddre)nmns 60 JOad emy OBE.

Load Balancing g@#ne sese

Function: Distributes the load of DNS queries across multiple servers to enhance performance and

reliability.

;MOEG : MLO DD 06 DFOEHHRHOR Od ExE 500 ce®) dE 6LDE)NWRSS HOM)

DNS 828 o)own ede) @i @ied.

A Dynamic Host Configuration Protocol (DHCP) server plays a crucial role in managing and automating
the assignment of IP addresses and other network configuration details to devices on a network.

®5 oD CEd HeOER® (DHCP) e&8de)nmn:s &) co)® 6O IP 88 oo geand &)@
Some B850 0l DEPMDOM®D 66 SOwPHn HA® Hem HOMBRD DVEMORS 99 WOR.

Here are the key functionalities of a DHCP server:
DHCP edde)smed e §omdodns e

Automatic IP Address Assignment
S0weHw IP 38» ©tdd®

Configuration of Network Parameters
e eO8HS Sane H3®

IP Address Pool Management
IP @8 &8 DEOMDOIN®D

Address Resolution and Conflict Detection
CB» Sec® oo WiOd HEM@IBHD

Dynamic and Static Allocation
©Bd o6 S56» 08 53

Centralized Management
BOD DEOMDOLD

Assigning [P addresses/addresses to devices joining a network
SRCDO ODNde cor® BRI IP 60y / CB8» @AED

Provision of IP references / addresses for a certain period of time
®8 e 50O, IP ewy /C8» @MED

~
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6. (a) IoT setup to water a plant in a greenhouse is shown en
in Figure 1. A mobile application is used to operate
the water-releasing tap. As shown, the setup O00 DO
includes sensor, controller and microcontroller n
(Arduino Board) with a communication module. 3 000 '

Bo®® =3BHEDE)

20MDIORD B StEermd 8o e®E®R & IoT E e
gogR G 1 & eied. S S5 WO M
DO HOmodeD ©.w® ewre®s (mobile A
application) edo 8. Oised ex® s ©3E B
e§roge, oeedemasl  (sensor), LIRDEHSS

(controller) & ©os55edcy @DREXS & BEe

RO (NBres DOHS) SO .

0

Oem 1

First, let's examine what the mobile application, sensor, controller and communication module shown
in Figure 1 of part 7. (a) are,

oE0 7. (a) emmOend® 1 Oroend £550) &b S 6D, 0oede i, CIRNB 6 B8edeHn eMDHRE®
(communication module) ©® nPSed SO VEY,

e Mobile application / S-®® ewe®

A mobile application is a software program designed to run on mobile devices like smartphones and
tablets. According to the image 1, the mobile application is used by the user to operate the water-releasing
tap remotely. This application interfaces with the entire IoT setup, enabling users to monitor and manage
the watering schedule of the plant directly from their mobile devices.

So®® BREPE ) SNHT emis e NBDEO OB So®d® Eo)® dm WON HEVD SOV WO
g5 Dacame® ORE0HND. 1 O1ewd G5O, Srd® 6RE® 080D SEr &) ®d» DOV HRIBDWD
5300 B WOR. PR ere® oS [0T arwa® 6d GROIRMIS OB, OGHEDRSD PYSSeus

So®® CEIMORS ©AOR VEIDIOCEE BSEr £i868 MEedn® Hien HOPD 6® BDEDMDOID
5300 & ©8.

e Sensor / e0e8emw®

A sensor is a device that detects changes in environmental conditions and provides corresponding output.
In the image 1, the sensor labeled as component C, is a moisture sensor that measures the soil's moisture
level. This sensor plays a crucial role in the [oT setup by providing accurate and continuous data about the
soil's current moisture state.

oedemnt kg @000 HBFORSS ONSDE HEMEV® B0 GHOIe OHEIHD BEKBS ECOWORED.
1 ¢sed, C ©:00mn e 6CRC DO &8 ©eBedr, £end conmd® BT00 058 ER® eHOHDD
0008 MR. PR ©eBen ©eed DR NN BHBBOL BEAE HOIOE 6 FRHR e LB
0B3S 10T 0weedsd HOMBRVD MBEMORE 99 DOR.

o Controller / £)@®

A controller is a device or set of devices that manages, commands, directs, or regulates the behavior of
other devices or systems. According to the image 1, the controller, identified as component A .

CICDRS B8 0N £S)® 66 SEAHDR aEld DEIRMWOM®D WOH, TWM DO, eREHHDS 6)
HPH® DO COrHOOE 66 CBl® HPHKR. 1 Oiord xR0, CIRDK 6RO A 800D HED®D
oo,

e Communication module / ®@&55e8ce» BHE®

A communication module is a device that enables communication between different components of a
system or between different systems. In the image, the communication module, labeled as component B,
is represented by an Arduino board. It facilitates communication between the different components of the
system, including the sensor, controller, and mobile application. This controller processes the data
received from the moisture sensor and makes decisions based on predefined algorithms. It acts as the
central processing unit of the system. Additionally, it enables the mobile application to receive updates
and send instructions remotely, ensuring the entire IoT setup functions cohesively and effectively.
o55e0e® e@RNXEXS By BEABND I8 ©00D MO &) 880 ofd gud osBedemn HFw
DO® COMOMOED. 1 OGtoed, B ©:00n0 eee 6CRE ™0 aif o35edem MBE® Arduino
EDOIOHS Hewismnn 68 O ©eDLHM®, CIRND B S 6RERD GINOD SERHed 880 60D
90 055e8eH® BEM) CHEME HOEnkE. PR CIRWMK CONIND CEEEMERS RIEDD EHD) LIOD
800 b0 5:0n GiSemSH® ¥m ©CeHBD HOIM ®H. Or EAHeE PABO Hiwad® Svwne eE®
HX OB, 0 GIMHOD, O® S®MP 6REPD WOBMED @A) @WIDPD H® O8O coees WOPD
DD @A) el odm 0T ewa® SmAERD oo dEeD e Hw H3® cadm DOG.
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(1) Match the IoT components labelled as A, B and C to components described in the scenario.
A Bo® C e 8 0 i IoT 600w, asfeboed 86850 90 &8 000D &) GOEose.

Therefore, the relevant answers for A, B and C according to the above describe are,
O95r), gy B8n0 53RO 50 A,B oo C e go)E BEndt dsies,

A — Controller / @)@w®
B — Microcontroller @fee @@me / Arduino Board epRBes £00t®
C — Sensor / &oe8emn

(i) Explain the reason why the arrow M is shown in a single direction.
M Soee 95 E@DND s emgds 68 coxd) aiuies aildeild omese.

The arrow M points in one direction because it represents the data flow from the moisture sensor to the
microcontroller in the 10T setup. The sensor doesn't get instructions back. It simply detects moisture levels
and

transmits this data to the controller. In short, the arrow depicts a one-way flow of data from the sensor to
the controller.

10T ©6ees cOHMPMND BeBEeMEE B0 EIRND 0D 5 ®ERIMP Hewisaw wo® &) M Soen
O EMODO 60Y MOB. ©eIeMD EoeeS MEn ERIOSES oo, O® 6l cOHMPS IO
DENMECDO

cP® &y BEE SV O 6SedeIn WOR. eWIens HOeMD, SHE® ©oedewed O WaE
OIED® O ™ 0ne-way @dDmens Soeenn DOG.

(b) The moisture sensor provides 10 levels of moisture intensity with 1 being “the driest’ and 10 being
“the wettest”; 8 is the desired level to be maintained. The algorithm on the right can be used to
automate the task of opening the tap when the soil is dry and to stop the water flow when enough
watering is done. Write down the most suitable entries for the places labelled X, Y and Z. emo®s
©oeBewmn, 1 “Oa g’ @ 10 “Oa com’ cpm condm 308 105 5508, O vv @Y
gedsEn cond®® IO 8 8. e JrE 80 DO &Ow-HNd San HARDW, L6l LRMOS eE

BE® &5 890, 8Sen e 900 HBR0S GIEe®ICNHRNE cRIERS 63O agim. 88 X, Y o Z
eRe 6ERAER WO &I SV HEH) HEH MG GO CBOSM.

[ Note : While (true) block represents the continuous loop function in Arduino |
[ ®0®e : While (true) mgite miges & eomnondd OHm d& @=w (loop) £=506. |

While (true) { While (true) {
Read Moisture Level as M_L eonR® ®J0® M L eeed ;e)mn oS
If [X] If [X]
If Tap Closed If Tap @O0 O&) &GO
Then [Y] Then [Y]
End if End if
Else Else
If Not Tap Closed If 2000 dx) i
Then [Z] Then [Z]
End if End if
End if End if
} }

According to the above (b) part explanation, the system will open the tap to water the soil when the
moisture level drops below 8 and close the tap when the moisture level reaches or exceeds 8.
9o (b) emmdes eteiE@ B3 gaD, comd@mw IO 8 O O8) ) § 50 ©0d SEL OB

6em) S50 DORPK S0an WO® GO MRS VIO 8 O € § 80 e B0 Ol § 80
DOVG O &3,
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Therefore, the code should be complete as below.
OO5®), e com &dE 0Buben 8k WH®.

While (true) { While (true) {
Read Moisture Level as M L coHnR® ®J0® M L eeed HE)®n oS
If ML <8 If ML < 8
If Tap Closed If Tap @O O&) i
Then Open Tap Then 20@® dDam DOSH
End if End if
Else Else
If Not Tap Closed If 2000 &) oo
Then Close Tap Then @06 dDesi®
End if End if
End if End if
} }
X-M_L < 8

Y —Open Tap / 20@0 O OS5
Z—-Close Tap / @0®0 dosie

(c) What could be monitored in the greenhouse using an LDR sensor?
alomoed D0oE glveme e LDR ©.edemns odo o ad &?

First, let's focus on what a greenhouse and an LDR sensor are as mentioned in this question.
o€, 600 aumed Be®ms WO a8 ©08 H0mMOws 0 LDR @-edemet we) n@ste nsi®
BEVED FOVMD 6RY MOY.

e Greenhouse / &@3m®O
A greenhouse is a structure designed to optimize plant growth by controlling environmental conditions
like temperature, humidity, and light. It allows for the cultivation of a wide range of plants.
H3CHIDMORE %) CSMSOR, HOEMO® 0 ERIMD 8i5 )36dn BBBOLS EIEHD HOA® V&S
@ Db prdy S50 oesm SO WO G5 OFHEH. O adC eOED MW O®W H3D
98 OEEE®.

e LDR Sensor/LDR &-e
A Light Dependent Resistor (LDR) or photoresistor, detects light intensity. Its resistance decreases
with increasing light, making it ideal for measuring light levels.
meRinm @ o) cOH® gfedidons (LDR) eo) gme gdedinmnes mepimed HDmd0 ee)

®8. meinn 98 908 0w 8 £5HeiRr a8 O gm0 O® MmeRin BIOP VSR 0 KER
@8.

According to the above explanation answers can be as follows.
9oy el HOR0 g5 BEHOr o 38 Bn &im.

e Brightness / 8688w
LDR sensor monitors the overall brightness in a greenhouse, helping maintain optimal lighting
conditions.
LDR &0e8eme &ndomonsn 008m ESHn 53emmn ©0B, sode ;e o350ns ©dse)
@0 comd 8.

e Brightness Level / €88 ®J0®
By monitoring brightness levels, an LDR sensor allows precise control over lighting, essential for
plants with specific light needs at different growth stages.
ESBed @308 HBwewnn H3e@x LDR o-edemn eeimn @ 5o o)emns @) 6ed, 88
BObRe GOLUSHE SEOD ey GOLSD &I G OEH) 60K HOSOMS 5.
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e Light Intensity / epecie HQmO
LDR sensor measures light intensity, crucial for photosynthesis. It ensures plants get the right amount
of light by adjusting the lighting system based on the sensor's readings.
LDR &ce8emn epimed 5HDo0n 0525 @B, om0ceCe® 0em) ie®ms 8. ©060emecd
DO P ©emnBO ey SRR ows B3es WLORD HOIOE HERivE @R @ISD BHBHD
DOE.

e Light Intensity Level / epeis 52o» ®30®
Monitoring light intensity levels helps maintain a consistent light environment, important for light-
sensitive plants.
ey 5o ®J08 Hlwemn SO HERIDND ©edE MY BEM OeMB 8% &S0 ;meEim
o83600E ©OBD) OHPD comd 8.

(d) A multi-agent system is proposed for this greenhouse (Figure 2). In this system the images that are
captured using a mobile phone are stored in the plant database. The multi-agent system works as
follows:

23O 6 dadesiy oeafns (Oton 2) ewitm ». O® SEAHeEE Svd® cOMINGBDS ®e)
QR® EIEOHR HHVO® &I eBD ©FE)EE BN emed. Ay LS acdn oo &l HIWOR.

o Agent 1 handles the user interactions, user access to data, and triggers Agent 2.
S 1 08w gSobHn) sBoSd om ety 6Y)0 =O0BED Qednn ed0dd B WO
Sessin 2 giod@ e Be WOR.

e Agent 2 processes the images, identifies anomalies if any, and triggers Search Agent if needed.
Sssio 2 ewote 80se) Sedn Hed »H® 50 HEMe®v®, adnrs NP ¢ondd SSSHOown §e)
a3a.

e Search Agent searches relevant information from the Internet, feeds the search results to Agent 2
who updates the database after processing, and notifies Agent 1 if an alert is to be raised.

ed Susiy ae)E eMONOr HE®) gSNLEr 805w, oBde fusm 2 O Ees 80, Susm
2 e 088K ONE) EOSDRD DO, §HNOL FIe gOvs »H® oSy 1 O ee® eel.

User
°® Interaction

Plant Q

Figure 2

First, let's examine what the multi-agent system, database, and agent mentioned in part (d) above are.
oe®0, 9o (d) emdend cems advsy odabn, cofd 0PI 0 S5 ©Z eRDEID
S AEE.

e Agent/ Ssso

An agent is an autonomous program that performs tasks, makes decisions, and interacts with its
environment and other agents to achieve goals. In computing and loT, agents manage functions like
data collection, control operations, and communication, enhancing automation and intelligent
decision-making.

S8s5500060R 08 MHRRS 97 WO, BOM OSSN 65 ERDD 080 ISP Lem O8 i
6® GRS SESSDHOORS 60 gGSHD B DOM SOHn SR HND. advwommn e 10T
ORE, F55000s ey S 500, CIE® cReHEE 5 OHEOEH®, SODPHWO®D o
QLS BOF @B S WMOERS DERMDOMM®D WO,

A multi-agent system (MAS) involves multiple agents working together to solve complex problems.
ety odaBus (MAS) ©B8bgn ®od St 6e® AHSSsnns dmd e H3® e
@d.
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Multi-Agent System / dafsse oo

A multi-agent system (MAS) depicted in the image refers to a network of autonomous agents
collaborating to monitor and manage a greenhouse. Each agent has specific roles, Agent 1 handles
user interactions and data access, triggering actions for Agent 2. Agent 2 processes captured images,
detects anomalies, and can prompt the Search Agent for additional online information. The Search
Agent retrieves relevant data, updates the database, and alerts Agent 2 if necessary. This setup
optimizes greenhouse management by distributing tasks among specialized agents.

Oteed gieds AuSesiy ofaBn (MAS) vy admmiows Hietnn H3P0 6 DEDMDOLNED
5300 0®HeRI®D BOEH MO SRR SuSndsier MERd. 6P S&55HDDerOR HEO
28mOs i), Susn 1 olbed asobin 0o et £e8vn HQOPR, Sasin 2 aes H©)
ei58eel. Fusiy 2 S88 QoIn OGS O oneld, S20m) HES O, 06 GO0 OAE
eMONOr HE® 6008 S5sinems 9EE) B0K ouw. ceold FSSHOO®W HOE T @) ©H),

e 00 OTMB® OB o GOOS HO LSt 2 €158 WOR. PP HIWED SeEBD
BEFO00s amO MRS 6de) ®ide®s HOHMO DEPMDOID LXESD DOB.

Database / e ©@e)

The database in the image serves as a centralized repository for greenhouse-related data, including
plant images and other vital information. It supports interactions within the MAS, Interaction P stores
and retrieves plant details securely for Agent 1, while Interaction R ensures continuous updates and
data integrity by reading and writing search results.

Ol G5 5D GO @ O 66 FGEHND AEMD 6MONOL GIOD HOM®IO HGD
O OC® P3O OINDT 6L T MOB. ®» MAS ne asodbn oeH oHw o,

asobgm P o5 1 e @ emondt OSEDD MR DO E ©, gSbEw R xgd®
50 BHded®s ©o® e g O HOS o® o GAOME s6dw DOR.

Let's examine what is self-autonomous means according to question (i) in part (d).
(d) eemOeed® (i) asiowd ae)Ecd SOn-SDwENn Ky N s SRORES.

Self-autonomous refers to entities, such as agents or systems, that can independently perform tasks or
make decisions without direct human intervention. They have the ability to operate and execute
functions based on predefined rules, objectives, or algorithms, enhancing automation and efficiency
in various applications like robotics, Al systems, and automated processes.

S0R-E8ORmEING By i 886 VNEHDOVHS emMOd LSOO MLES 97 HERD e&m) HO
@ISR0 & FoSmns 6o o€d 5 MED® 60n 6wy 8. eted) Bemd, Al 8€B o
SO0 SR 5 880 crnelde SOWHRLMOMD 6m Mmbredmd o8 Ewen 53O, &be

50 855, gogy & aidemn® o ©endD Ho HGPD o HSem HEPO RSO
DO T,

(i) In the given scenario, who is/are the self-autonomous agent(s)?
ee® @ ©oeb®med SOw-80wewmogn (self-autonomous) SSSHO(OW)Or g &7

In the proposed greenhouse multi-agent system, Agent 2 autonomously processes images, detects
anomalies, and may activate the Search Agent. The Search Agent autonomously finds information online,
updating Agent 2 and potentially alerting relevant parties. Therefore, the self-autonomous agents in this
scenario are Agent 2 and the Search Agent.

eRi8n ®3IMO uSEsy AR nE, 555D 2 S0w RN O owed, Bedm ®HEem O, o®
608 S85m000) 6N DE D 6oDd JSSHOOM SBDWHHD GHHLLE®D HOH) EMONOT CRID)
®5), S 2 0 PSR HOO 0 fe)E ODEOGSO gHROT eSS GBHED &, OVBDS,
e00® HOLDIOEH SOR-E0RID FLSSnns dfes Husit 2 oo conhd SSSFHOO® 8.

~
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(i1) The interaction P involves saving plant details in the database and retrieving those for Agent 1. The
interaction R involves reading the database and writing search results to the database. Explain the
interactions Q and S.

P 65500800 egde 8800 edn ogeled aold® ¢, sso 1 oee 80 @ME® & Gies 0.
R 5008000 esm oge)m Hrde e, cohd® uBde ed» ofeed G890 e gines 8. Q o® S
abic) omese.

Q. Agent 1 releases Agent 2 to check the photos; Agent 2 notifies Agent 1 when an anomaly is detected.
Sssiy 1 enwoie odsie) 5300 sy 2 5t 908, SedmMORE GMPOMB § 80 dusH 2
88 e 10 ea)® eel.

S. Agent 2 releases the Search Agent if needed; the Search Agent delivers search results to Agent 2
S 2, 003 o8 codd® 500 §e)mdd;, cnfd Jusiy exg8 uo5de Jusm 20 ceel.

(ii1) After long-term use of the system, it was decided to remove Search Agent assuming that the database

contains all the information needed. Write down the main disadvantage of this removal.
o5l EXmR® ®IPDRHS On, 5D B8R OGS BRED EMONORS ©PsBD il B,
eed8 Susly o HSPD HOM® ewed. PR Y HCe®S BeOH LMD FOB® B £BOSH.

The system is isolated from the latest updates of relevant information.
ge)e emMOnor O DD IOFME® HOG ORS SEAH® HEME) ©O.

The system is an outdated repository of knowledge.
EB B armB®n £158 ®NOS ©8.

(e) The owner has started an online shop to sell the harvest from this greenhouse to buyers who are
nearby.
00 eDen® OWIHMBMOPSO HOMMOEE &8ss geed H3PD MV®WD OEEHIEs aRBOT
go®) &ro.

(1) State one advantage of limiting sales to the community nearby the greenhouse.
BB, aSM®O® GO eDen® QDD &) HSe® OHBRE BwW cOS.

e Being able to manage perishable goods easily.
DO 008 MR CHREDS DERIMBOND HOIRVD HHR.

e Lower distribution costs.
e2e)ais8 Bre® gfod.

e Ease of verifying the condition / freshness of goods.
MFROR DHBFO® | QS O HHYPOr HeS cHEd.

(i1) State an alternative payment method that can be used until an online payment facility is setup
VOO KOS CHRWE BN QO ED BE o S v PIKE B £POS®.

e Payment on receipt of goods.
o Eed® 80 Y ewde.

e A bank transfer.
Ry HO®) HODOOLS.

o Deposit to account / A similar method resulting in a deposit to account.
Bx0 NSend | BHPD NIENDS e CEH EICAD R POWGL.
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e Let's examine what is online payment means according to question (ii) in part (e).
(e) exmoeed (ii) gEmwd §e)Ed MNVOOD KR 0y NOe K DVLDEE.

Online payment involves electronically transferring money for goods or services bought online.
Customers use digital platforms to securely enter payment details, like credit or debit card
information, to complete transactions. This method is convenient, fast, and expands the reach of
businesses to a global audience.

DLOOD 6wO® 1Y) FIPLBEE HOH) BRE WD) MR o) 68D KE M PRISCSHND &
ot BB, vwyeesy ©Bsbean SO sew ¢ &) eAID ME eMONOT 5 w8 eSO
POTBDD ey HO00 @)lecaiBnns S80E e8Em ®Tm WOR. PR PI® SHE, 65X,
0 6KIRw cZuendsl cdn OBEIODR L8R adc WOR.

(ii1) He cultivated tomatoes and sells salted dried tomatoes online (as a snack). This, known as value
addition, gives higher profits. Give another advantage of this value-addition to his e-business.

R P O MO, @ &1 SHE DSBME O O (snack) eEe MDO®OD POGO GeED WOB,
g0 08 500 cpm HeSOn RS il ELKE EIeR. AWEE P-OXSOHO 6P XK 8 HO®
5©) EIe® DO DIBWE B &NOS.

o Delaying product spoilage.
M0 HOSOR &®) HEe.

e Increasing the shelf life of the product.
R Oy ME® O’ HS.

e Ability to connect to remote customers.
060 2)0ecuiBnrsio o8SR S8 ®HBDPD.

e Compilation of better distributions.
o0 eme 6Re)mids admemn.

e Gaining better control of market demand and supply.
COCECOIR PEER O IEREd DAY emIEe CIRIN ED) WIBHR.

8. (a) What is the output of the following python script if 1002 is given as the input?
oo e 1002 @) &5 80 oo ciedn obns cned oho)mn s 8 e?

A = int(input("Enter a number:"))
B =20
while(A > 0):
C=A1%160
B=B+C
A=A // 10 # // is integer division
print(B)

Answer :-B = 3

Here the code first asks for an input from the user cast it to an integer and store it in a variable
cOBE cnr YRS £OBHEDWE®S ee)mrs 9CE) O® SLE GARODO HOD) BOEBLD ®AR)
DOG.

When input function takes inputs from the user it always stores them as a string.

e Goo odGepWIens L) ER) Ve 80 d» i@ S0® &) string i cee ®WAM
DOG.

so, if we directly store it in a variable, it will be problematic to do calculations with it later.

OBS, 68 O CWESS SOEBLL ®ARN) WOSES 5B, Cad O 6P “IHK HOE HE® ®Oe
H®D OF) lO.
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As a solution before taking the input directly to a variable we can cast it to an integer or a floating-point
number with the help of the functions;

PE)ND CHESD TOESEMO OISR 600 TREd®E e g0 O GHdDE ;MNOeHs QbEn
©oDN)DN0 66 9BeE® EB®S HABDMO ®HIOD®R MIBH®.

int()

float()

Next the code creates a variable (B) storing the value 0.

Bee0 e 0 oo ®R) WO8s 88ezsrs (B) Sb@wnw DO3.

After the code executes a while loop:
em® While @@ S5 530 on:

There are 2 types of loops in python:
oBos e o by 25 gio

1. While loops
2. Forloops
1. While loops

While loops execute the loop as long as the condition of the loop is true or until the loop hits a break
statement
@o6d HBBOD onS O M &) EEWO break gmvn ®gds emwd While gen §omsen 8.

In while loops we should manually add a control variable / condition to stop infinite looping
Qo NEE oy @O 0 HOIHORD ©E® DOEsNE | emSecBnE Oy BE WVUW®.

Structure of a while loop;
While geed oo,

i = @ #control variable
while (Condition):
#process of the code goes here
i = i+1 #increament/decreament

2. For loops:

For loops loop until the given range is met, it does not loop according to a condition but we can
control the loop according to a condition using if statements and break statements inside the loop
For @®, & g8 e0nn 650e® 5Ot SOLHNG 68, OX eMNEEBDD FNd HOPLHH®
emed, YD e Eon nE aid If e o® break e @8 DO EMSEERRDO &5O
QOGO OIRID DE HID®.

For loops can do the increment by itself
For @ 0 98 530 5500 g HNH®

For loops can loop through lists, tuples, strings
@® DED EIG&y, tuple, string ®de) gOPLHNG B® ®HIBw.

Mainly we use the range() function with for loops.
QM Drens for @o 6w oe®m @)D DoOSes range() Gmand.
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Structure of a for loop:

for i in (range):
#process

Here i is the control variable, we don’t need to define it prior to the loop.

Each time the loop executes, the control variable (i) changes according to the range, string, list or tuple
given initially.

608 | Ky E® BOE3® 8, 80 O EEKVD 0 LY £IORD OGBS 6XED.

Q0 Susien O o GOSN, ©IE® SOEs® () AR E € B ode®, string, EIEESnd
e} tuple o eOxd 8.

Here the while loop first checks whether A is larger than zero as the condition if so the loop will be
executed.
e®@8E Wwhile gen cg8d olie) Doses A @300 O8) vee, CSDRB. e Eor Hosen 8.

Inside the loop it does modulus division on A by 10 and stores it in the variable C
Qe nE 9 A @ 953 eER® 10 & B¢ O &n C doeEzed ®AR) WOR.

Modulus division returns the remainder of a division as the answer
953 CRAECSE BENO e GRAEDD 953K @) el

At first A = 1002
8ee A =1002

When A%10 is executed it divides 1002 by 10 and returns the remainder as the answer. This means it
stores 2 in the variable C in the first iteration.

A%10 Sosen e 80 dx 1002, & 1085 cre® aod 9500 BENO ceed @) ecld. c@BS
gems woses dn ol e0PLuNEEE C J0ened 2 ) wo® AORB.

Then B + C is stored inside B
©80 B+ C w2t &%es B spew.

And A is subjected to integer division by 10 and store in A itself

20e, A, 10 & 5Be eVEPD OB 85 g0 A ER ®I) DOB.

This means A is divided by 10 but only the integer part is Considered

6038 geod wOSes A, 10 & e YD SO 0% EMOD SO HIRE.

Next the loop iterate for the 2" time if we trace the loop it gives us the below table

50 @O0 2 05 DmPDT gODLHNG DOGE. 68 EEX NIERNEDID God oD DYD ER) OD
.

Repetition C B A
1 2 2 100
2 0 2 10
3 0 2 1
4 1 3 0

So the question asks what is the output of the code the code finally output the value stored in B which is
3.
e85 PEMeE emed dmm EBe)MN® eE® B & @A) DO &5 gow SRed. &x» 3 8.

~
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(i1)) What would be the modification required to the B = B + C code line of the above code if the reverse
of a given positive number is to be printed?
G R XD RO o5OboMe (reverse) @BHLMG DO WSRO, gHD OEHS PHEn
B =B + C edEn emeps ¢0x8 8o @n &?

( Example: if the input is 1234, the output should be 4321 )
(eo):meae 1234 § 80, ebemn 4321 8w g ®)

Answer :-B = B*10 + C

To solve this problem lets assume the value we input is 4567 and trace the loop for the given code. This
will give us the following table;

e®R® WIDOD BRE® oem ad me)mn MO O 4567 il conmdonn O EM € B M
OC®) QO GOIM K. 6K o o®D BYEDs ER) 6Ly GI.

Repetition C B A
1 7 7 456
2 6 15 45
3 5 20 4
4 4 24 0

If we clearly observe this table, we can see the reverse of the given number is stored in C from top to
bottom in the table

a8 c0® DD ci:aERD Hiemn e, @D & i Gowed Bei® d©Yed gme &0
oogd C 988 o) @0 &5 O g0 ClOD &IHn.

To get the B to output the reverse order we should make the number 7654 which means 7 should be in
1000’s place 6 should be 100’s place should be in 10’s place and 4 should be in units place

o5eei® guBgeded B @) @i5® oem &8 7654 gown oEo wuo, d8 7, 1000 dSdmedde
6, 100 ddeede 5, 10 Sdmede o® 4, 1 SdDmede HI® @H@.

This means to make 7654 we should add 7000 + 600 + 50 + 4
e0Bs geod woOSesy 7654 o@D g8 7000 + 600 + 50 + 4 Oy e K OR.

So if we multiply the B variable by 10 before adding the C value we can smoothly achieve the objective,
958 8 C gon oy 5380 =0 B 80enn 10 & @@ weeos a0 ol 0@ wO®D
BB,

B=B*10+C

What this does is that it will multiply the value in be by 10 in other words shift the value that is already
inside B by a place of 10

e®n Be woOses & B & gor 10 & g 530 cOxs 00 D8 Hoeeans B o €105
g8 eon 10 Smeds @0t H3E.

Now if we trace the loop for the change we did the table should look like this
el a8 908 ONND FOE EOD S0SD VEEHD DRD SHD H;IMOHRS BB QRM®.

Repetition C B A
1 7 7 456
2 6 76 45
3 5 765 4
4 4 7654 0

Now if we print B at the end it prints the reverse order of the number we initial give as the input.
&S 68 goomed B ctne mgems 0 o Y e el oBeRi® gadEedr fenn
DOG.

~
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(b) Assume that your class is having a party, and each student is asked to bring one food item. The class
teacher has decided to make the party interesting by introducing one rule: the first and last letters of
the name of the food item must match with the first and last letters of the student name.

For example, percy is allowed to bring potato curry and prageeth is allowed to bring pepper fish.

DRe@ oxited ments oireds DD, SO O O Geswd & MO BLO®KE VGBS dlev® O
BRRD £30) &8 RO HEMS®. O® DM 00D H3VD QOINBK O SO HESE) e, N8,
Gesm 6 O IO BLMWEE M8 o 6m Gded 9@8 gued Genwed e OcH o® GOOS
938 gecded o Jr Wy OB.

€e). percy G@smd potato curry e®e &) ol goo prageeth G@swO pepper fish Slewes @0
gO60 EIed.

Write a Python function called Party() that takes the student name and the name of the food item as
parameters. The function should return True or False to indicate whether the student is allowed to
bring the food item to the party or not.

95D OSLHH BEH Benmes D o MO dL®ed H® oO®HS (parameters) 6RO EIGS)
Party() &8 § Python Gows w0 csioss. Genswd caee 6e®m MmO db®n lemws @D GOd
gide, abe K5 xR0 Gow BgedEs True e®) False e ofo)®n e @ @.

Example:

nn

Party ("percy", "potato curry") should return True
Party(“percy” , “potato curry”) 80 True gfe)»wo 8w @gm ©.

Party ("fareena", "fried rice") should return False
Party(“fareena” , “fried rice”) 80 False g8g)®wn 8o @n .

Note: You can assume that student name and food item name are always lowercase strings and
have at least two letters. There may be hyphens and spaces in the names, but these will not
appear at the beginning or end of the string. The names will not contain numerals.

00H®: Be30eE HO 6 HIDO BLXed HO ©ED0R ) RO (B3 emOm), D B0
i@ (strings) ©» RO el OO Omens gEd LPBON &Y VO BV COVEEN®
DEe o). Sl emI0 (-) ©m O (space) HIW & 2P FO) gfed die@ e ©®
goes guied e eM=DHE. TR PRDNS gSLGD e:MEd.

Solving this problem is very easy if we have a good knowledge about string slicing, lets revise.
string slicing @t® g0 emie 1P 5o 2O R WOOD SHER cmg 60, MDD HEM Y.

Indexes of a string
string ®wwm> cboD

Let’s take the string “Percy” as an example the indexes of this string will be as follows
COBOIRS eE® “Percy” string & ©5Q. e®@® string demd® cbond onm o3 Oy &ro.

We have two methods of indexing in python positive and negative.
oBos Ao on 0 chern H3e® PO e g0 Hed.

0 1 2 3 4

P e r c y
5 | 4| 3] 2] 1

Now we can see that we can call the first letter of the string by the index of zero and no matter how long
the string is we can call the last letter by using the negative index -1 understanding this solves the
problem itself

e 680 dewd® F g0 @3 cLOMERS NESDR & g0 8© MR EO N GO
00 ©agn HBVR -1 6E) Do) HOPO & VD BOI® WIHEPS @WIOED SHED aH®.
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Now we should just check whether the first letter (First index ) of the name is equal to the first letter of
the food item and the last letter of the name is equal to the last letter of the food item

68 3 and (28 chrmn) MO 056l Y FRod ©OME, 568 HOO® RO HMO £0360
GO0 o0 o®me S i g 888 odne e Yue.

def Party(name,fditem): #here we define a function where it takes 2 arguments
a = name[@] #here we store the first letter of the name in a variable

= name [-1] #here we store the last letter of the name in b variable
fditem[@] #here we store the first letter of the food item in c
fditem[-1] #here we store the last letter of the food item in d

(o
|

o
d

if a == ¢ and b == d: #here we check the condition for bringing food
return True

else:
return False

we can further simplify this without using many variables instead directly checking the condition;
50K cwEse ole H3® O%5PD e SDEBKS MO MO &0 600 HOEOIS HBOE
DE W,

def Party(name, fditem):

if name[@] == fditemp[@] and name[-1] == fditem[-1]:
return True

else:
return False

If we dive deeper into the comparison operator (==);
a8 Eed® e@emwdan (==) BERE OBed ende®s,

This operator checks whether the left side is equal to the right side and the operator itself returns whether
the condition is true or false

cO® cREHROND OF Tty NI SISO VINE, KBS ol O GO CMBEER®D HWBE,
geamBe, O5S) 6PEHROND OB @) eel.

This means we can further take away the if condition;
cRRS gems Doses o0 If emsiedBn DO 9O wE ®if VO,

def Party(name, fditem):
return name[@] == fditem[@] and name[-1] == fditem[-1]
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(c) Write down the most suitable statements for labels A to H in the flowchart given below which is
drawn to calculate the factorial of a given positive Integer.
ecm @ Vo SJIeud PeOBm® (factorial) wEvew H3VO &ie &id B £eds KRS O

A 80H e g8 6CR ©e® DB® GMIECeo® MO BX EDOS™.

Notes :

(1) The factorial of a positive @
integer is defined as the product v
of that integer and all the
integers below it. E.g. factorial / 9 /
of 5 is 5x4x3x2x1 = 120. The
factorial of 0 is defined as 1. A 4

Ry SIeo® PDOIBH® ©Y)
00 5HJged & GO a8 Boe

5Jede @Poud. e 5 &
DMeOBm®  5x4x3x2x1 = 120
8. GO g@»o®, 0 &

©)

poediEone 1 eem® gbd | >
ereed.

(i1) A process box in this flowchart

may contain one or more |

statements.

e0® @RS oo®mes O HWOR
emQd® (process box) WG ‘ @ '
O e 8O Ol WS o)

5 & .

®

In this type of flow charts, we should analyse it and start filling it out with obvious points to gain much

marks as possible
e®® mmIved ®IRE ©0®Hs DEE, 68 O» JEeCEID WO HMD R @YD) GIBH® ©EH)
ool ENY) O Ok BOSR OB BE WH®.

A — Start/ Begin

B - Input=n

C — Factorial = 1
D-isn==

E - factorial = factorial x n
F-n=n-1

G - Display factorial

First it’s obvious that we already know the start and end afterwards we can see two input and output

boxes where the first one should be taking an input from the user and the other one should output the
final answer

e, g8 19008 OBk 0 GOHE £ DO AERD, SNd §80 H;E)® 0 OHE)D

e eewe eitn adn, OHE ocoism SOBRDEIE®S HE)HES E) OB WY GO HEND
aoo® BENO oBe)n BDE KU®.

Input we should take from the user must be the integer that we must calculate the factorial, Hence lets
fill the B box by Input=n

68 cOBEDEers @D BN MDD &8 DOEOIBHE OIMHD DE N LD XD BK WH®,
o0} B emg® Input=n @88 godsiexq.

The other output should display the answer lets assume we store the answer in a variable named
factorial, hence the G box should be Display factorial

geas ade)mn OGs BENO cosildn wawk, 68 BEno factorial ®8 SPennm @R WOSES
@il conmConn nOY, dds G emg® Display factorial 8w wme.
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In the C box we should define the factorial variable let’s use the following Factorial = 1.
C eaQ® mne o factorial Soesc 50OdDan e Wuw, com oems Factorial =1 8o DOY.

In the decision box we haven’t given the yes, no branches so let’s assume the yes branch point to G box
and no branch point to E box

6338 emQed yes, N0 @D @) & o, OIS &8 yes @D G emQOD ©® No @O E
emQOD conCoa® DO,

Now if the user inputs just 1 as the input going to a loop is useless so we should be able to directly point
to the display output box we can achieve this by using the following condition

isn==

e e0HED 2O 1 08 §e)HN COMS eredem)s HBOe O B, g0 OB RSP
as8e)® emQd O e HFPD o B H®. e®Y eMSEERN @B He®S H&O O
e Do0vD ®&rido

isn==

by this if it is true as we initially have the factorial variable set to 1 if n is 1 this condition will directly
point to the G box which contain display factorial

600 ous »HS, o YRS 0D SOenn 1 e owe &iB VDS, N, 1 &S, PP cwmSeeBn
©agg®® display factorial g@e@ G emQ® eOm 6wy DOE.

Next in the E and F boxes must be used to calculate the factorial, here note that if the input is 5 the
factorial should be 5x4 x 3 x 2 x 1thisisthesameas1x5x4x3x2

80 E oo F e, p@ediBon omman 500 oes) oo ¢ @nn, @8 ;meme 5 o8
D@EOIB® 5X4X3X2X18w wan. e®@® 1X5X4X3X2 O o D ORDSD.

So we can use the following algorithm in the E box factorial = factorial x n and in the F box we can do
the decrement to n as follows

958 680 E emged® factorial = factorial X n o® &gidemba®r ®)8m) we ondn. ®de F
emIQeDs 80 N RO e®Y MMOKD GROD Bewe ®IH®.

n=n-1
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9. (a) Draw the Entity Relationship (ER) diagram for the following scenario.
ooy 6s5ebon 0e® HMLD S COBHS &ES.

A student uses the following data to register for subjects. Each subject is represented by its subject
number (subjectNumber), subject name (subjectName) and prerequisite subject. A student can
register for more than one subject during a semester. Each student has a first name (studentFname),
a last name (studentLname) and a unique student number (studentid). Student, age (age) is required
to register for subjects. Subjects are offered based on the availability of the resources. Hence some
subjects will not be offered during a semester. A subject offered in a semester (subject_offering)
includes subjectNumber, year, semester, teacher identifier (teacherld), and classroom. One
subject_offering is assigned to a single teacher who is represented by a teacherld, name of the teacher
(teacherName), and qualifications. Teacher can have several qualifications. Marks are awarded to
students for each subject that they register.

Benens S8ns 6E RWOES S0 comn HEHS 5D MOD OB, P Tent EeHM® O®D
nedfy dew gowws (subjectNumber), Sew o®% (subjectName) oo o0 gOvsD) S
(prerequisite subject) &, 8 gABG® DOGE BE, O BozernD SBOS OBWO 8 GOIND
Oe® QRCUEd o obe o Gesens oem® 88 9@ (studentFname), oo
(studentLname) oo goos § Gos gowone (studentld) gim. Sewsl oes TEoED @0, Genen
Due (age) agOun 0. sy ER) Wi5HeEE aBw® Pn ©cHPD dews B85xwedd. DS ©RHO
gRsee D0 fE 00 dews Bimedses onw. dew 83e®®s (subject_offering) me, Sew
go® (subjectNumber), &b@w (year), glsnos O)O® (semester), QOWBOES HESON® (teacherld)
0 o338 P0G (classroom) &) 0. & den B3ad@w (subject_offering) & @OOOWR
OB guieds G0, BT QYOLOLNOR wesOmwe (teacherld), ®® (teacherName) ©® &eaS
(qualifications) &im. QOOOGO QEED® HHoGE BV ®HIBL. COOED § o ders ©e®mP
Ba50 R QDG 6we6d.

Use only the terms from the list given below for the entities and attributes in your ER diagram.
You have the freedom to choose relationship names.

®ed ER @0®mes ombd (entities) oo @wefo (attributes) oe® con EBESned & qif ¢
0% 0D DOSH. ©PRSAm (relationships) ocm &P eiO)NHRO VO Seos Gum.

List: {age, classroom, DOB, marks, qualification, semester, student, studentFname, studentld,
studentLLname, subject, subject_offering, subjectName, subjectNumber, teacher, teacherld,
teacherName, year}

Note: DOB - Date of Birth

Let’s go through the given paragraph line by line.
& 18 edeed eEens eSEn DR

A student uses the following data to register for subjects.
BGesenn 8808 oem RReEd 800 omy ac®Hs iy oo DOR.

This depicts the relationship between Student and Subject.
e®w B®zw) (Student) oo Bew (Subject) o0 HBRSRG HOregnw WORE.

Each subject is represented by its subject number (subjectNumber), subject name (subjectName)
and prerequisite subject.

o® Sentd eem® O0d medfn Sewm gowne (subjectNumber), d@w @@ (subjectName) o
gbd gdurnm B@wres (prerequisite subject) gro.

This describes attributes of Subject entity.
e®w dew (Subject) HMLOeS corpde®n dSHO WORE.

e Primary key (£08 ©5o) — subjectNumber
e Other attributes (6®»%) coES@#) — subjectName
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Here prerequisite subject is not another attribute of the Subject entity as it is not a feature/quality of a
subject. It is an instance of the Subject entity. It depicts that a particular subject has a connection with
another subject, called a prerequisite subject. Therefore, it is a binary relationship where an entity has a
relationship with itself.

e®8E prerequisite subject 3®w (Subject) HMOIELS D5 coRDEEE emmed, dsfe, OG
Sennd EIens|QEnnes eamed. &x» dew (Subject) HMOOLS GOBON. 8 dewes Ko
60vsm dewe (prerequisite subject) e@® ESeO» O Dewne B KBSV &td O
A% SHotemn DOR. OVOS, O EOPK HEIFIMORE O O OHE HMLIOKE ) D
BSOS &ro.

prerequisite

subjectNumber

subject

subjectName

mainsubject

A student can register for more than one subject during a semester.
o gazne MoK 0E, O G300 Jens SwD OE ®WIND OED) BWSED dn =iSc.

This describes the cardinality of Student, Subject relationship.
e®@w Gezs (Student), S@w (Subject) HPRSVMOEES GIHOMD DSHO WOB.

While a subject can have more than one student, a student can register for more than one subject during

a semester. (M:N, many-to-many relationship)
Sermd 8BS w0 R BI® &b gm0, BEBerRD LSS DIOKS NE O Sewrmd OR)
BweEd 8r axdn. (M:N, 25-28 ©ESIMOGL)

Each student has a first name (studentFname), a last name (studentLname) and a unique student
number (studentid). Student, age (age) is required to register for subjects.

ore Gesent ocm® BB o0 (studentFname), D@ (studentLname) oo goyos § Gos
ot (studentld) i, Sens oc®m BwIeEd 580, Gexed Owe (age) gOus @d.

This describes attributes of Student entity.
e®w Gezs (Student) MBI corBSeEn dSHO WORE.

But as the age of a student changes with time, we have to keep updating its value. As it is not practical
instead of taking user input for ‘age’, ‘date of birth’ of each user is recorded. Then age of the user is
calculated and stored with in ‘age’, and we don’t have to change its value with time as the system
automatically updates its value. Those type of attributes are known as derived attributes.

DY WEHD 00 GEsenne® DN NS d® 80 o 8 OIMDP® PR HERD Beed.
‘age’ ©e®m o0GED MHEDD ERD) ISR SIENIGD emO® DS O» OO, O O
edGrmmed ‘date of birth’ ©0®s O @res. 880 SBEDMEE DK WML WO ‘age’ OO
®N) WOZ) EAD GM0, BEABK SDWHHD O OO OTMB® WOD VDS GO O8 HO®
WROD 0O O HOPVO GOMZ eMES. OIS Copemn, Oxesl® copesn R &IESED.

Derived attributes dgiesis cotiesn

Derived attributes are typically represented by a dashed oval. Derived attributes are not stored directly in
the database; instead, they are computed when needed.

DzBiess cosem oRBBeRs DAPS oSm BOEMORDBS Horenw 6med. DFESS CcorRSesn
00 B KRNES WA WO ay. & ¢OKOD, O OO § T VN WOBVE) EICR.
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Primary key (£:08 ©5o) — studentid
Derived attribute (Og5fesie coetdegne) — age
Other attributes (o coe@En) — studentFname, studentLname, DOB

student

studentFname
studentLname

Subjects are offered based on the availability of the resources. Hence some subjects will not be
offered during a semester.

o8er @) Wided® HiBm® O» cenBO Sernsl B83xe0R. DSBS HPHO IS OO BE
oP®0 Sewns) B3aiedsiesS .

Even though previously it was given that students can register for subjects, here it has given that
“Subjects are offered based on the availability of the resources”, which means that a student can not
register for any subject of his/her liking in a given semester; and that subjects offered in a particular
semester may vary due to the availability of resources.

Besi0 Oenns 6em RW®ES Bk & D FO =0 EE BHAe, 605 & giies ‘0ol

®De® HNBH0O O» ©enT0 Bewns B0xeOR” CSHNB, OHE Bencrd K FIBLS DODD
20 D5 Sernns 6em RORED B eammid ROF, B8 gABL® VKD PESSH BOH) D™
Benns oad &gi5 0 50 cdme 8o o OB ®.

Therefore, if we create a direct relationship between student and subject, that won’t be correct as a
student can not register for any subject. So, the relationship should be made through subject offering, as
a student can only register to the subjects offered with in a certain semester.

ORds, g8 Besw (Student) oo B®® (Subject) O Wy CAVSMOGES &td DEEMNS,
BGesennd BB Sennt oeH) BWINED Bk e DD O HOIOE emed. DS,
Besennd RWEED Bu e 0B gazn® 0w & 9Elsed WO Jenns Oem) oS
D, dew B3S®®:S (subject offering) ®O®) CIVSMO® Gl DG DWEG.

The following relationship is not correct.
CHD HPVSIMOD HOIOE ex)ed.

student

subject

registers

So, the relationship between student and subject should be as follows;
OB, Genw (Student) @& Bew (Subject) g0 BRSAG oo 38 B QO®;

~

student subject_offering subject

registers

Even though subject offering is a separate entity, it cannot exist without the subject entity. Therefore, it is
considered a weak entity. Subject offering relies on the subject entity for its definition and context,
meaning that each subject offering must be associated with specific subject for it to meaningful and valid.
B 83e®® (subject offering) e®s® oML §O¢, &0 o (Subject) HHMOO® EMBIHO
OB® eamim. OB O» cHOE HMLIOLE eEe miEes. dew B3:d® (subject offering), &&
HLOODG o OSebon oem o (Subject) HMOOW Bm Oc) OF, OBS gemd dses &
o Sew B3en®® (subject offering) gOOOS e DEw O®0 HEdy Dewnns 6o BB Bw
Qn O,
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Every weak entity has total participation in its relationship with the strong entity. So, the
subject_offering’s line should be double-lined, depicting its total participation with Subject.

0@ O HMOODOR AR HMLIK B &5 HBISVXD SLE LHMBBODES &gi. OVD,
Bew (Subject) 0@ 8 QLI EHMBSOB Horenw OB, dew B3S=Be®d8 (subject offering)
& cLa® €850 L) BE WH®.

student registers subject_offering subject

A subject offered in a semester (subject_offering) includes subjectNumber, year, semester, teacher
identifier (teacherld), and classroom.

Bewn 83etd® (subject_offering) e, B@w goww (subjectNumber), Ob@w (year), gRzswme DO
(semester), QOOOMES DESON® (teacherld) o® =e58 H®O® (classroom) Glew) 8.

As subject_offering is a weak entity, it doesn’t have a primary key. Weak entities do have a partial key
for uniquely identifying instances of the weak entity.

Bewn B83e®® (subject offering) O HHIMOIGE RS, OGO OB 1P eMB®. HOE
EMOODED ebde HMLOE D80 Fo%3 CRE HED IO oeHm bR BHOS &TD.

But here partial key of subject offering has not specified.
o8 08 dew 83x:®e®8 (subject offering) bR BRO BEHS DO eMDie.

subjectNumber is the primary key of its strong entity (Subject entity), and teacherld is the foreign key
from Teacher entity. Foreign key depicts the relationship between subject offering and Teacher.
subjectNumber ) 08 £RE MO (Subject HMOI®W) OB YO O oo, teacherld we
@0t (Teacher) mbded nsinD o 0. MmusnDd tnd den B83=d@ (subject offering) oo
@O0 (Teacher) gm0 ©BRSR® SOt DOG.

e Normal attributes (@)@o5 coEs@#) — year, semester, classroom

subject_offering

One subject_offering is assigned to a single teacher...
oS Sew 83d®®:S (subject_offering) & @OOOKY 88 gwisieds GwO...

This describes the cardinality of subject offering, Teacher relationship.
e®w dew B3=nd®® (subject offering), @O®O (Teacher) ©PRSVMOEE GEHLMO BSHO WOB.

One subject offering is assigned to one teacher. And a teacher can teach for one or more
subject_offering(s). (1:M, one-to-many relationship)

o Bewr B83xw@@% (subject offering) & QOOGERRD SO &r®. QOOOERRD Bew B3:dd
(subject_offering) &5 ee) HBowEs oes gwisdn &w. (1:M, 5-28 6ESVMO)

... a single teacher who is represented by a teacherld, name of the teacher (teacherName), and
qualifications. Teacher can have several qualifications.

...6® QOOORROR aesOane (teacherld), o®eS (teacherName) oo @emo® (qualifications) &,
QOO eaM® BSens HJn =i,

This describes attributes of Teacher entity.
e®w @Ot (Teacher) HMLOEE corsSesn SO DOG.
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The line “Teacher can have several qualifications” signifies that the attribute ‘qualification’ can hold
multiple values. Therefore, ‘qualification’ should be taken as a multivalued attribute. Multivalued
attributes are represented by double-lined ovals in ER diagrams.

“QODOWD Gean® HBo0E BV HBL” vo edgerns agemsd Bes ‘Geam®’ (qualification)
O CORBEINNO Y aurs HJ0 ®Hi DB, desnB@s ‘Gemm®’ (qualification) Ay O3S o&Hm
CORDERMNNE 6RO ®® XN®. AL DN oBn coeme® ER O odos de o550 eba)
o6y FOEMO BS Horetn cwmebd.

e Primary key (£)08» ©5o) — teacherld

e Multivalued attribute (e ©3N® ©H coESeENr) — qualification
o  Other attributes (e®ad) coEKS@®n) — teacherName

teacherName

teacher

Marks are awarded to students for each subject that they register.
BwIeEd § o® Sents ocHmP B3RS0 ERY Q8D eed.

‘Marks’ is a descriptive attribute, as it describes properties of the relationship between Student and
subject offering rather than the entities themselves. ‘Marks’ is specific to each instance of the
relationship, meaning it is unique for each combination of Student and subject_offering.

‘@R’ (Marks) 0g) S800)50n copemnnd, dn HmMLODERD &) G@s (Student) o& Sen
83et@® (subject offering) god BRSO copezn SSHO DOB. HREMOS O O
goOs00 ‘en®’ (Marks) Sesi@m 8, O3 geos dsfes dn G®s (Student) e dew S3:E®
(subject_offering) & &5 ecewismnn Oe®m goHNs 6.

By combining all the details provided in the paragraph, the ER diagram can be drawn as follows;
edeed e i Bre® d800 SR H3e®s, ER O odos oom &0 G &,

- classroom
s =~ N

studentld ‘ age ! year semester teacherld teacherName

M
student @ N subject_offering ML @ l teacher

M

@

perequisite
w [
subject @
~— “
|- mainsubject

b

studentLname - -
qualification

g
©)
s3]
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(b) Use the following Employee, and Assign Project denormalized tables to answer parts (1), (ii), (iii),
(iv) and (v). Please note that primary key(s) of each table is(are) underlined.
1), (11), (i11), (iv) @& (V) 0o eMOSORD BEnot EMERD cmw oe®sl Employee (e60w) oo
Assign_Project (9308 gSuonsl) 0 o@onOfmm 6 0@ o8 DOS®. O & dYed
208 eno(tr) o8 el aie, B D LERDS.

Employee

Employeeld FullName DOB Salary
E001 Saman Perera 12/02/1978 140000
E002 Upul Fernando 23/05/1982 44000
E005 Chris Peris 11/08/1980 44000
E007 Kamala Gamage 08/08/1973 52000
E008 Sunil Perera 25/04/1969 115000
EO011 Vipul Namal 09/02/1977 38000

Assign_Project

Projectld Employeeld PName Description
P04 E002 Sales Implement sales management system
P04 E008 Sales Implement sales management system
P06 E007 HRM Implement sales HRM system
P0O7 E002 Library Implement library management system
P09 E001 Inventory Implement Inventory management system
P09 E007 Inventory Implement Inventory management system

(1) Write down the output of the following SQL statement:
oom SQL smned ofe)mn @m ciosie.

SELECT Employee.FullName, Employee.Salary
FROM Employee, Assign Project
WHERE Assign Project Employeeld = Employee Employeeld;

The two tables detail employee information and project assignments. The "Employee" table lists
employees with their ID, name, date of birth, and salary, where Employeeld is the primary key. The
"Assign_Project" table shows which projects are assigned to which employees, identified by their
employee ID (foreign key), and includes the project ID (primary key), project name and description.

X 6L 66O eMONOL B DD &0 8850 DOG. "Employee" 8xed eondsl @gsies
NEOBom, MY, OB EHnw HH O 6O EIGSHOD OB, OB Employeeld )08 wnd 8.
"Assign_Project" 80 &8 d9Fed eL0m anemBon (hosinm ond) 8BS eemene, OXSad

NEHBen (08 ©Ho), OxEID 5O 66 TSHOL HINES O EOBRHO ©OOH @ OB
eSO,
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SELECT Employee.FullName, Employee.Salary

SELECT:

This clause specifies the columns you want to retrieve from the tables.
eR0® DXHBHH RO O DS ED) WD O3 BOr HHO® WOR.

Employee.FullName, Employee.Salary:
These are the columns selected for output. The Employee. prefix indicates that these columns are from the
"Employee" table.

680 pdemn Bem eiOI®s Bt 8. Employee. condon eosin® wosess e®@® ot "Employee"
DRQEeds ROR.

FROM Employee, Assign_Project

FROM:

This clause specifies the tables from which to retrieve the data.
eO® DXIABHH D EV) GIHBVD BY HHE® WOR.

Employee, Assign_Project:
These are the tables involved in the query.
c0® BPnP0 0B8N O@ ©8.

WHERE Assign_Project.Employeeld = Employee.Employeeld;

WHERE :
This clause specifies the condition for filtering the rows.
cR® DHSBH® eSE sd® (filter HB) vem SR HwE WOGE.

Assign_Project.EmployeeId = Employee.Employeeld:

This condition matches rows from the "Assign Project" table with rows from the "Employee" table where
the Employeeld values are equal. This joins the two tables on the Employeeld column.

c®® emieddw "Assign Project” ©xed &id edg @ Employeeld gwwnsl o@e & "Employee"
Dxed gid eS¢ 0B wiEed. e®x Employecld H0® @ ¢ et 0B8R DOB.

So, this query basically retrieves the names and salaries of employees who have been assigned to projects
by matching their Employeeld in the "Assign Project" table with their Employeeld in "Employee" table.
OB, @R VR YB® Owens "Assign Project" ©@ed &id ®@8sfew Employeeld & "Employee"
0xed &®» Employeeld 0@ ®igBed®s dxcad oem aaunse DO i edonisied =8 o®
108 e @&.

Output £5e)®w :-

Hmmmmmmmmm oo 4mmmmmmmme o +
| FullName | salary |
Hmmmmmmmm e Hmmmmmmmmeo e +
| Upul Fernando | 44000.00 |
| Sunil Perera | 115000.00 |
| Kamala Gamage | 52000.00 |
| Upul Fernando | 44000.00 |
| Saman Perera | 140000.00 |
| Kamala Gamage | 52000.00 |
Hmmmmmmmmmmeeeo 4mmmmmmmme oo +

Here, repeated data occurs because each row in the "Assign Project" table that matches a row in the
"Employee" table produces a result. Since employees can be assigned to multiple projects, each
assignment will produce a row in the result set.

cOBE, OD MO B il Ox%ess "Employee" O9@ed s eSgumO wreedm "Assign Project”
0Qed O & eSgut uBdEE Heedm VDS, cSOnRS Dy OM=AD SeH) eOdw & VS,
0® edOPEE 8Bde WOOEeS eSERE a8 WOR.
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(i) Write an SQL statement to display the names of the employees who are assigned to project P04.
P04 9ea800(project) 5weds @0 &id ecdnnsed o gebran H3®0 SQL gmmnes Busie.

The statement in SQL which is used to retrieve data from tables in a database is the SELECT statement.
It typically follows the following format:

e ©ge)nn DY ORS By ER) WidPD @D O SQL & gmwe SELECT gmend. &®
OIDNBEHS OB HIDADD FHODN® WOB:

SELECT column_namel, column_name2,
FROM table namel, table name2,
WHERE condition;

JOIN Clauses in SQL
SQL 8 JOIN 8»&s

In SQL, joins are used to combine rows from two or more tables based on a related column between
them. Here are explanations of the common types of joins:

SQL 8, o) god 68sdn HOWS O cendd OX ccBs o O GBS eS¢ SMAER
5000 «Easln 538 =m WOR. o) OERSD OL® BERE, ctenER HS® c@Sen:

1. INNER JOIN

An INNER JOIN returns only the rows that have matching values in both tables.
INNER JOIN &mt @) s 8@ 6cendd GIiEedd gOns &l 68 .

SELECT columns

FROM tablel

INNER JOIN table2

ON tablel.column = table2.column;

2. LEFT JOIN (or LEFT OUTER JOIN)

A LEFT JOIN returns all the rows from the left table and the matched rows from the right table. If
no match is found, NULL values are returned for columns from the right table.

LEFT JOIN &S 08 Dpeds 8re® 6SE 6m g DXeds ipes® 68E gon @) eed.
@EBS eXOKD e 58, £nF) xeds BHor e NULL a0ns ;e @) 66y &io.

SELECT columns

FROM tablel

LEFT JOIN table2

ON tablel.column = table2.column;

3. RIGHT JOIN (or RIGHT OUTER JOIN)

A RIGHT JOIN returns all the rows from the right table and the matched rows from the left table. If
no match is found, NULL values are returned for columns from the left table.

RIGHT JOIN &me5 ene) 8xed aid 80gl ¢Sg oo 08 DXeds »ipess Sg @) 6el.
eSS eow®mn et B, O8 OYeds HoOr e NULL gwosl @) ees) &io.

SELECT columns

FROM tablel

RIGHT JOIN table2

ON tablel.column = table2.column;
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4. FULLJOIN (or FULL OUTER JOIN)

A FULL JOIN returns all rows when there is a match in either the left table or the right table. If there
is no match, the result is NULL on the side where there is no match.

FULL JOIN &me 08 91%ed o) en® Oxed «iedew aid 80 Brog® ¢S€ @) eel.
OEBR eam®® 8, @8dew NULL o5 @ieddn ond® orses .

SELECT columns

FROM tablel

FULL JOIN table2

ON tablel.column = table2.column;

So, to display the names of the employees who are assigned to project "P04", you can use any of the
following SQL statements.

OR8eS, "P04" Ox@aBnd ©00) &5 cLdnidsied a8 gebvmn H3®0, smm SQL Lm@ness
DO DE B,

Using a basic join in the WHERE clause:
WHERE 80sifed 80w Oonds endom H3e:

SELECT Employee.FullName

FROM Employee, Assign Project

WHERE Employee.EmployeeIld = Assign_Project.EmployeeId AND
Assign_Project.ProjectId = 'PO4';

Using an INNER JOIN:
INNER JOIN 8o HS@:

SELECT Employee.FullName

FROM Employee INNER JOIN Assign_Project ON Employee.Employeeld =
Assign_Project.Employeeld

WHERE Assign_Project.Projectld = 'P04';

Using an INNER JOIN with table aliases:
0® gsbd o&m INNER JOIN ondon H3@:

SELECT E.FullName

FROM Employee as E INNER JOIN Assign_ Project as A ON E.Employeeld =
A.Employeeld

WHERE A.ProjectId = 'P04';

(ii1) In which normal form does the Assign_Project table exist?
Assign_Project 990 2@ oo gO680ed8 «OH &?

ONF | INF | 2NF | 3NF

Multivalued Columns (&) g®w B¢ BOT) Yes | No | No | No
Partial Dependencies ()8 o0)0simen) Yes | Yes | No | No

Transitive Dependencies (©-@)555 o0esiom) | Yes | Yes | Yes | No

To determine the normal form of the Assign Project table, we need to follow a step by step process.
Assign Project 8e8 @ gO8D® HOe HE® oe®), Brdeds 8rdd HHORWES GHOOMH®D
DE QDQ@.

Step 1: Ensure First Normal Form (1NF)
8000 1: ocd oo godd® (INF) e 20sm

In INF, table columns should contain indivisible values. There cannot be any multivalued columns.
INF 8, 89 OO eRED MDD GORS &) DK KHX. Ay GO BHE Dot HI® M.

~
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Therefore, the table Assign Project meets the INF criteria.
OB, Assign Project ©9® INF Sbgmom ogdel.

Step 2: Ensure Second Normal Form (2NF)
8000 2: ecds oPw gosd® (2NF) soxnde 0si

2NF requires that the table is in 1NF.
INF oee 890 INF & 5@ 0oz 8.

All non-key attributes should fully functionally dependent on the entire primary key.
BoE® 0ROl emMOS @EM® HBSLE )OBH RO P HBebIensi® FuImd Or) etdBn V®.

Let's assume the primary key is a composite key of Projectld and Employeeld.
08 wxo Projectld @& Employeeld 8 oouiie onos il condomn DOQ.

Identify functional dependencies:
HPIMS SO HDED) DS:

PName - Projectld
Description - Projectld

Since PName and Description depend only on Projectld and not on the entire composite key, this table
has partial dependencies.

PName @& Description, Projectld ®» @@ o) 008 oo 6Baba ceuidy 0nd @ O’)
eMOB® DS, 60 OXOD B SOIRBDHD) ELD.

Therefore, the table Assign_Project is not in 2NF due to partial dependencies.
OB, G Otiom esnedsd Assign Project &9 2NF & esmn@io.

Step 3: Ensure Third Normal Form (3NF)
8000 3: crden =P O8O (3NF) cabdd wosis

3NF requires that the table is in 2NF.
3NF e 899 2NF & 5@ gdos 8.

Non-key attributes should not depend on other non-key attributes.
BOND MO @B CONT NN MO @@ B OF) EMBDI® QWM.

Since the table is not in 2NF, it cannot be in 3NF.
&9® 2NF & eon®id i85 & 3NF & 5w ecommim.

Therefore, Assign_Project table is in INF.
OB, Assign Project ®9® INF & geo.

(iv) What needs to be done to convert the Assign_Project table into its next normal form? Justify your
answer.

Assign_Project 890 5ge o@m O8O0 5noded 0w DE G &7 ®ed BEDO NOMHOINED
DOSe.

To convert the Assign Project table into its next normal form, which is the Second Normal Form (2NF),
we need to remove the partial dependencies. This can be done by creating separate tables where each non-
key attribute is fully functionally dependent on the primary key.

Assign_Project 890 08 Ige ©@ows SOOKD ©ddbnen B3RO, d58 ecd® DS eSO
(2NF) c®» «loboean H5300, b o0nsnm s 5300 vz 8. 008 »nd ¥n O
OBF-Or EMO® QEIM® HBRLIERSE HWMSD Oe) 5D OO BX HIECDS 6RW BE &NIW.

~
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Steps to Convert to 2NF:
2NF 0% =50bman 5300 B8wrdo:

Identify Partial Dependencies.
G10ED S0 HED OSD.

In the Assign Project table, PName and Description depend only on Projectld and not on the
composite key (Projectld, Employeeld).

Assign_Project ®®e8, PName && Description O€) ©0dsfesS Projectld @ o O good
eo@ed wnd (Projectld, Employeeld) @ esned.

Ccreate separate tables to eliminate partial dependencies.
oG e0znm 908 B30 6eH) cOa® BY ES.

First, we have to create a Project Table. This table will have the columns Projectld, PName and
Description. Its purpose is to store information about projects, ensuring that PName and Description
are dependent only on Projectld.

@Rs%® Project ®xOE @IOD @B. e®® OYed Projectld, PName &® Description @ 0t
gtm. PName ®® Description, Projectld ®» oS o) <05 20 oodd OB Oxmad
BERE, eMONOT @A) H3® 88 GOYMB.

Projectld PName Description

P04 Sales Implement sales management system

P06 HRM Implement sales HRM system

P07 Library Implement library management system
P09 Inventory Implement Inventory management system

Then, we have to create Assign_Project Table. This table will have the columns Projectld and Employeeld.
Its purpose is to store the assignment of employees to projects.

955, Assign Project &9 ee)on @ud@. e®® 8®ed Projectld o Employeeld oo 5Ot gio.
08 goge O5es OxmId oem eLDnds 0l v H3R.

Projectld Employeeld
P04 E002
P04 E008
P06 E007
P07 E002
P09 E001
P09 E007

~
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(v) Give an example SQL query where the update anomaly can occur in Assign_Project table.
Assign_Project 99ed w0simge 5368 de@mdss (update anomaly) &i® 8o &t SQL Sog@m0
(query) eg)@ognees ecsie.

Insertion, deletion and update anomalies can happen in tables which are not fully normalized, just like
Assign_Project table given in this question.

e®® gEmed & gi® Assign Project O@® 60, 6BxbINEns SPDHWOMD MDE D) DE HId
539, Pm €180 om TS Sedm Be 8o eaxw.

Inconsistent data and foreign key mismatch are the outcomes of update anomalies.
CMDIREES 5D 6B HIOSND BNOT EHMMDILDD EOBMRD SeemOE BHde 8.

Inconsistent Data
CADIRCON LT

When updating only specific rows instead of all related rows, it causes data inconsistency. For example,
updating the PName or Description for only one Employeeld does not propagate the changes to all rows
related to the same project.

Broed ©8xdn 68€ 0500 SeEEm 6SE SRS WOTME® WOM 80, O® D EMHDHIERDO
s DOB. €O 6@, & Employeeld e ©@#vel PName @) Description @smegs S53@
OO ONEIDWO o) Bre® 6SEOHRD cONSHE SDO® 6MMOB.

Ex:

UPDATE Assign_ Project

SET PName = 'SalesSys'
WHERE EmployeeIld = 'E0GO8';

This query changes the PName for projects where Employeeld is 'E008' from 'Sales' to 'SalesSys'.
e®® dea® ®3# Employeeld, 'E008' & Oxeadd e PName 'Sales' 80 'SalesSys' ¢w30) e®eed
DOB.

If there are other rows with the same project (Projectld P04 in this case) assigned to different employees,
and they still have the old PName, this results in inconsistency. The project names for the same project
differ based on the employee.

OO ON)@ABRE 8 09 eSE Hed 5O (e@® gOLBNEDE Projectld, P04) 882 eL0nisio 00
§5 gm0, RS ond DO O PName 56l o8, c®@® eOIEBRN0 &y 60. LM D
x589 Od DNaBn Hem Oxad 9P dad 8.

Ex:
UPDATE Assign Project
SET Description = 'Inventory System'

WHERE Employeeld = 'EQ@8';

This query updates the Description for projects where Employeeld is '"E008' to 'Inventory System'.
c®@® deg® Employeeld, 'E008' eee &8 Oxwmad oe® d8m0m 'Inventory System' e OS5 @
DOG.

If the same project (Projectld PO4 in this case) is assigned to other employees, the Description will differ
for the same project, leading to inconsistency.

OO Ommatn (6@ gOSDIedE Projectld, P04) cdoas} eE0mBsi0 DOy EIQDemND, OO Oxesadtm
6em) ISH0K cONS O® MO, 1 FRVEMOXD 65y 0.
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Foreign Key Mismatch
oS 0dt eM@IRSO:

Changing Employeeld in the Employee table without reflecting the changes in the Assign_Project table
causes foreign key mismatches. The Assign Project table will refer to an old Employeeld which no longer
exists in the Employee table.

Assign_Project 8ed eOxcn® BED® eamdO Employee 8@ed Employeeld e®@ad 53® eosinm
@O eMDIED® e WOB. Assign Project ®9® Employee 8@ed 90008 emmsdde otof
Employeeld 6®® e@)§ 8 &io.

Ex:

UPDATE Employee

SET Employeeld = 'E0@03'
WHERE Employeeld = 'E@02';

This query updates the Employeeld in the Employee table from 'E002' to 'E003'.
e®® 8®a® Employee 898 Employeeld 'E002' 80 'E003' £&50) Osem@e OG.

If the Employeeld in the Assign Project table is not updated accordingly, it leads to a foreign key
inconsistency. The Assign_Project table will still have '"E002' for the projects assigned to that employee,
causing a mismatch with the updated Employee table.

Assign Project ®9e8 Employeeld & 50 w5 ecomgeans, O HOSoD ©HOL
eMHDIRERMO ®® ed@. Assign Project ©9ed o008 O eOmwO &00) &t dxmad oe® 'E002'
g, 90 WOSME® Employee Q0 6@ eamied®s &id DOG.

~
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10.(a)A user starts a web browser on her single processor computer to go through some Python tutorials.
She also starts a text editor to work on her Python program.
oloemens oBns SASN GAIHNG 6EH) HIes »HS owomndsl (single processor) @
almwed ¢ OB ;MOBn OB, gl oGns el DOy HOPD I O
emomues € (text editor) epOBes DOEB.

The diagram shows how the web 5 oot
browser (Pw) and the text editor (Pr)

processes run on the processor along
with the operating system (Pos) since
the time the user started the web

browser. Po b | N —
|

gl 0 GOOBED ;MOBn e P Fo
@@)czs»@d 80, oDonn O, OV Pos — — j— -
ol Bowese (Pw), ©ad L L Time
oSO  fgwowe  (Pr), o® >
e®emr® oabw (Pos), Hsidm O > w >
PWMOR Ve, PSMOBRS £185ed. >

A\

‘What important work related to Pw, and Pr
will be performed by the operating system during the time period indicated by ‘O’?
cPemR® ofdn 3688 ‘O we BOeDE Pw oo Pr Eod Bewd® Diedmd b0 e@®®) €7

During the time period 'O’ indicated in the diagram, the operating system will perform the following
important work related to the web browser (Pw) and text editor (Pr) processes on the single processor
computer.

O eomes D) &itd ‘O e B0 nE Reerrd =B DS oPHN® SOVIDEd O
godsnd Py 00 @ 0cmon Pr 008 o8l oo oe®Hs Oieed Mmbrns 99 o8
.

Process Scheduling
5O ceccand B3®

e The operating system will schedule the Pw, P, and Pos processes to run on the single processor in a
timely manner.
cPem® odadw (Pw Pr) ©® P, 0O o5 oweonn @ @DIE80d Hosen 5380
COCEDOD DO GID.

e It will use a scheduling algorithm like round-robin or priority-based scheduling to give each process
a fair share of the CPU time.
O & & §dRwd CPU meensd ot emoos @) €0 088t e0)ds o) oy
o ¥ § ceecRnnn 5368 giEemMOnREE MBm) WO &Y.

e The operating system will perform context switches between the processes to allow them to make

progress.
cPemR® &f5n HIOR g0 VRS EY BP0 osebes ot BB Be BOR.

e So,according to the above question Pw will stop the execution and will go back to the ready
stage/blocked stage during the time period ‘o’.
OB, gy QEHWO gx5® Py Sosen 530 2050 gm0 ‘00 WL S0P BE DD
GERO[aD80 § GEWO O &oe KOF) Glo.

Context Switching

escbmnr ot 530

A context switch is the mechanism to store and restore the state or context of a CPU in Process Control
block so that a process execution can be resumed from the same point at a later time.

osebon S00ws 5 CPU oo o000 6o osicdbon SO ©e® D0 5E ORI DO
ebonn 5568 wSpme 8 00 OGS HOR HuIew H3® O LSdmed BOP 6xd HOD
MOB® wE ae.

~
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Memory Management
oD DEEDDOTD

e The operating system will manage the allocation of main memory (RAM) among the Pw, Pr, and Pos
processes.
e@emnd® ofaBn Pw, Pr ©®® Pos @08 gnd gd® dmmn (RAM) 08 530 ng@mmosnn
OB.

o It will use techniques like paging and segmentation to load the code and data of each process into
memory as needed.
O O O HORN R 6 e GOOS O PBMKD QO H3PD eS8 o® PSTDMH®
5 BEBn PP S BOY) EHo.

e The operating system will handle virtual memory and page faults if a process tries to access memory
that is not currently loaded.
HPORWS €MD ©0D) MDD PWRO ©ed® S0 cIM® WOSES HE cPeHRS® OEABH®
agodn PN o 89 egie HEoy) &Io.

e Py saves it’s current state to it’s PCB.
Pw &8 o5es oxdn &8 PCB ng o8

e The Previously saved status of Pt will be read from the PCB.
Pr & 28 aoS®» e 5350w PCB c05% Hwds @red.

(b) Assume that the time period the operating system allocates to each process to run on the processor in
a single instance is Q.
0r GOSDODNE owom® P HEIBEH S0 cPemHR® SEABR O & HRIKNRD 608 WO® WME
89 Q wid conCdonn DOS®.

Explain why W (the time period the web browser process runs at the second instance) is less than Q
as shown in the graph.

Em0ed s it o3 W (08 goduls Swnan eed® Dm0 Husewds mex) Q O o8
&) OFes il i€ oS,

I/0 Management
/0 DE@amoenn

e Py has suspended the execution due to an input/output or an any event related operation, That’s why
the time period W is less than the time period Q.
Py 888 ee)acs/ofe)mncs o HBxe 800 By ePemu®s e&neds Husien HA®
as®QD) i, OIS W o 8210 Q me 5200 08 gf dsiess D).

e The operating system will handle I/O requests from the Pw and Prprocesses, such as reading/writing
files, network communication, etc
cReenn® odadn Py ©® Pr Hwopsens /0 9dR® ®»etds) &io, O58 emiy Hudd/Se,
SR OSBBeHD® BSME®D.

o It will schedule and manage 1/0 operations, using techniques like buffering and caching to improve
performance.
O MLB NN 8 Exe H3® e dMOS 0 Do 5 ovedn PP @D DODS
I/0 c®emup® mEeOHS®D DO DEIDMDOMD DOH) L.

o The operating system will handle interrupts from I/O devices and notify the appropriate process when
1/0 completes.
e@emnnd® odadn /0 c2rxdRs AR B8 Hetds gmo /0 o8xbsn § 80 gen §0OR®
ea® eey) &Lo.

~
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(c) Assume that we have a computer that can use 16-bit virtual addresses from O up to 64 K. Assume
further that this computer has only 32 KB of physical memory and that the page size in this computer
is 4 KB.

080 64K exo) § Q9 16 » EBS @ gdos ew@ (virtual address) ed» g & o3I
g oy ol ConEoEnr DOSH. D0 08 odvgmed 05 ®mmed (physical memory)
Sxes®w 32 KB ceod, 899» (page) 8xesdr 4 KB eees oemsie.

The above 16-bit virtual address is made up of the bits of the page number followed by offset bits.
oo JQ 16 & gods 6mYD BEEOES B89 goww (page number) O JIQORS &) emndrd (offset)
0 JQORS ©PsBy 8.

User runs a particular program having a size of 32 KB on this computer. A few selected fields of the
page table of that process at a particular time are shown in the figure below.

BwEesow 32KB § 20edpns adbrmnn 58% 0@ advmmed MDun DO&E. &m0 GOSDDME,
0® Swomed 89 ©xed (page table) eiO)ns Hedy SHowE cmm &3 8.

Page Frame Present/
number number absent
0 011 1
1 101 1
2 000 0
3 000 0
4 000 0
5 000 0
6 000 0
7 000 0

Notes :

o The frame number is indicated in binary.
OF G €8P0 eEE £IO) &i.

e The virtual addresses on page 0 are from 0 to 4095 and on page 1 are from 4096 t0,8191 and so
on.
0 8968 gmds e 0 80 4095 o O oo, 1 89ed gods ewy 4096 80 8191 e
ME DBewns O.

o The Present/absent bit indicates the validity of the entry. If this bit is 1, the entry is valid and can
be used. If it is 0, then the relevant virtual page is not in physical memory.
gro/onm DD O® 8Qed DE.@ D £FOGE. IQY 1 28, FIOEH DWO® @ & OERY d» GO
800 0o & ©. 390 0 2B ge)e gods 890 emIHD PHWER .

Assume that in the above process the virtual address 0001 0000 0000 0011 is wanted. Is that page
available in physical memory? If your answer is ‘yes’, then write down the 15-bit physical address that
the above virtual address will be mapped into. If your answer is ‘no’, then write down the actions that
the operating system will take on behalf of that process for the said requirement.

o Swowmed 0001 0000 0000 0011 g0z eRIFD gO®S il Bosie. O 890 e®thy MW
005 €7 AR BENCO ‘RO’ 2, guy GOOS MPD HROIEI® (Map) O IQ 15 5 @ cx9dn
60D RO DSy AV BEWO ‘e’ 9P, gHy HYINNEE CCHS DE GOGSMD OHEOS
ePerd® ofBn “Sm HRNL® B eBOSM.

Based on the provided information and page table, let's analyze the virtual address 0001 0000 0000 0011
and determine if the page is available in physical memory and the corresponding physical address
BE0 EE 6MONOl B©® 89 KD By Lem»BD, 68 gmdx ©3m»w 0001 0000 0000 0011
SeCemn O 800 emdn Powed Hede ws® ©® O g0 eI BBmH® OB DOY
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4 bits for page No : 12 offset bits

e
. AN Al

Virtual address |0 [o[o[1]o]ofo]olo]ofo]ofo]o]1]1]

Page Size = 4KB
Page size in bytes = 22x2!°
— 212

No. of offset bits = 12

Page Availability
89 e @i5e® ®Bo®

e The virtual address 0001 0000 0000 0011 corresponds to: Page number: 1
am0s ©8xw 0001 0000 0000 0011 50 60: 89 &own: 1

e From the page table, we can see that the entry for page number 1 has the Present/Absent bit set to 1,
indicating that the page is present in physical memory.
89 D©eds, 89 g (1 aeHm O ©edmed Present/absent bit 1 ee owe) &5 O, 89O
eI PDWEE COH®m DO eSS WON VD GBSO EIDOD &LD.

Physical Address Mapping
eSo B8» BBxBunn H3®

e The frame number for page 1 is 101 (binary)
1 899 ses OF gown 101 (€80r)

e The page size is 4 KB, so the offset bits (last 12 bits) of the virtual address will remain the same in
the physical address.
89 s@ow 4 KB ¢8, o288 gods ©8xed Fdecnd a9 (#des @9 12) cibm Bxend
OeEn® «DHy aro.

e Therefore when mapping the virtual address to the physical addres we only change the number of bits

used to represent the page number.
OBS 95 BB 0 gods B0 BBV HSeEE B8 NS WOSes BQ Eotr
BSewismn 50 Mdm WO Y @IS V.

o Therefore, the 15-bit physical address that the virtual address 0001 0000 0000 0011 will be mapped
to is: 101 0000 0000 0011
&85, 0001 0000 0000 0011 w» Ox CBx BBHEOD ewed® QY 15 =95 FBH®
ogiess: 101 0000 0000 0011
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(d) Give two reasons as to why a page of a process may not be in physical memory.
Domann 890 (page) ca9dn Puwed @i’ 800 esy e oone.

Insufficient Physical Memory
exIbn Powme SO e

If the total physical memory (RAM) available on the system is not sufficient to hold all the pages
required by the running processes, the operating system will have to swap out some pages to secondary
storage (e.g. hard disk) to make room for new pages.

ednbed cobm 68aban 95 oo RAM 0® HRORSD advs Breg® 89 Oed) 5
@ISV DO eMed 5B, O 8] 6cH 980 MEDP 0 Pemrd BfAHKD HRMO 89
£96GD @D (ce): €ad mdn) ot HD Beed.

In this case, the pages that are swapped out to disk will not be present in physical memory, and
accessing them will result in a page fault.

600 GOSDICOHE, MMI® Om O WO EE B9 695D Lowed em=DHs) ard oo, FO
888608 89 ecjent &5 8.

Page Replacement
89 568010

Even if there is sufficient physical memory, the operating system may still need to swap out some pages
to make room for new ones.

SO a1t Powr:s HYe, O B8] oee) 98 IR0 Pemrd® SEABD HR®mO 89
ot 5000 gOvs 8r adHe.

This is because the operating system uses page replacement algorithms to decide which pages to evict
from physical memory when new pages need to be brought in.

20 8] ev® &0 063 § 80 b dnwens O BHE wm 89 HOIML HIRVD ePesHr®
edbn 80 £580@® aide@mda® @)D o8 ASS.

The pages that are selected for replacement and swapped out to disk will not be present in physical
memory, causing page faults when accessed.

e5E8DenG Bem MO G5 05 MO0 AOT WO @ B0 9B VMW MBSO,
sed® § 80 89 etie i mod.

This can happen even if the overall memory usage is well below the total physical memory available, due
to the dynamic nature of memory allocation and the need for efficient page management by the operating
system.

DB cOSH3eE 1HD SOMOK 0 eReHR® SEASND MHLEE® 8] DERMDONED FOGBMO®D
e5NEDs PGy Pow SN CO5® 68ubLEn cI5D PHWHD OR) eReHDS &8 §oe 6dn Bedn
e,

~
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(e) Explain how the operating system could find the blocks of a file when the files are stored on a hard
disk using
€ad DowD 6w G 53R coHm DO WMBDeRS Bed 68 80, cPenRd® SEABHL eWHROD ST
(blocks) em@msien MOE 60 ONO SIHER DOSI.

(1) e (contiguous) dse&ec
(ii) roa®> (index) Swsmw

(Hint: the use of the directory entry) (@@m: @0 emoOned [directory entry] enSmc)

Contiguous Allocation m@e, Sesex

In contiguous allocation, each file occupies a contiguous set of blocks on the disk. The directory entry

contains the address of the starting block and the length of the allocated portion.
O EWD 08 HGe® PPEIE, BI® WP mJed B EVD MY DIVELS ©®d. BVedesod
2e8me MOBHD eMOCHE BBMND 6O 608 DE GMOCHD £® GBo® ©1.

e Directory Entry: The directory entry contains the address of the starting block and the length of the

allocated portion.
DOR Ledmn: MR Le8Ked HOBHE EMOCHS CBND 6® 08 WO & emIend
E® 8@ eB.

e Starting Block Address: The starting block address is used to locate the first block of the file.
NOB® OO BBND: EMNEE SEF EMOB GEIE) MIHPD HOSHD O Bm»® ®HIT OB

e Length of Allocated Portion: The length of the allocated portion is used to determine the number of

blocks occupied by the file.
08 BE eMDend E®: MY SB8 aCEIeV® &S MR “I® DoOMe H3R oeH O
DO EE 6MOeHS E® ®)Tm 60.

o Block Sequence: The starting block address and the length of the allocated portion are used to

determine the sequence of blocks occupied by the file.
D0 GHBEOER: cWIHD BB GV &5 WD FHBEOR Do H® e HOBHD
D0 BBH® ©® O BE EMOCHE EX WO ©°.

For example, if a file 'mail’ starts from block 19 with a length of 6 blocks, the directory entry would
contain;

EEBOMEE 6ERE, MNSIC @D ) 19 80 Mia) 6 » EoHe HOBsn e 5B, PHED
e 68

Starting Block Address: 19
POy meid) EBme: 19

Length of Allocated Portion: 6
603 g emOend® Em: 6

Using this information, the operating system can locate the blocks of the file by simply adding the
starting block address to the block number. For example, to access the 3rd block of the file, the operating
system would add 3 to the starting block address (19 + 3 = 22).

eP® eMONOT MDD WODS, ePeHRE SENHHD MR RO HOBHL WD CBxH® Oy
53605 e@HEd WD LI OB &Y. CLDOIMRE 6ERH, 6WHREE 3 O EMOH 0D £Ed® B®
oe®), 6Pennd ofABn MHOBnn JeEE TBHWO 3 dwy wOd 19 + 3 = 22,
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Index Allocation

In index allocation, each file has an index block that contains pointers to the blocks occupied by the file.

The directory entry contains the address of the index block.
e cOFHSEBE, HI® eWHPDD cH®L MRS iy, OO WD B GARIE® &5 M
60 O @ 5. MIOR £edved cHHD WMFAWL CBHD G-w 6.

o Directory Entry: The directory entry contains the address of the index block.
VOR ©£ednn: MO 2edned ebHew MOt BBHD G&-® ©°.

¢ Index Block: The index block contains pointers to the blocks occupied by the file
Index mgdd: Index @i e exn® SB8 aCEE®® &td MR OC®) OBSOL o) ©d.

o Block Paointers: The index block contains pointers to the blocks occupied by the file.
MEHD) cEIRSNOL: giednisl MWD WD adRem® B0 MR DED HBRSHOL GRo®
@8.

For example, if a file 'text1' has an index block at block 19, the directory entry would contain:
COBOMBI 6@, text emxdn (19) 815 emoend® cbrn MWD Hed 5B, MVOF Hedwedd
8o BSess:

Index Block Address: 19
cbmm M) @8xw: 19

Using this information, the operating system can locate the blocks of the file by following the pointers in
the index block. For example, to access the 3rd block of the file, the operating system would follow the
pointers in the index block to locate the 3rd block.

ePR® eMONOT MDD WOTS, ePeHEE SERBRD ebmm WMIRNEE §iH cIRSHOL HHOID®D
53608 e@HED ML RN O &HIN. CLHNOMDS RN, 6WINES 3 O® MO 60y He8® O®
oem), 6PenRd® =fABn 3 0® eMOE emID) WIHVD LG emded Gif cIRSHOL HHOIN®
2OG.

In both contiguous allocation and index allocation, the directory entry plays a crucial role in locating the
blocks of a file on a hard disk. The operating system uses the directory entry to determine the starting
block address, length of the allocated portion, or index block address, which is then used to locate the
blocks of the file.

O E®O 08 H3R om ebmrd 08 HR v® 6LEPH, £ MNOLD 6WIHOD EMOL BB
H53ePE HPVOR 2edrn HOMBRD MLEMORS 7 WOR. PeerEd B HOSHD DO
OBm®n, 608 DO® @, MO E® 68 chmn D BBson Bow H3® oesm MO
2e8en @Sm OB, O MRS MEN NI OIHRD @MSm) WOR.




